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1. Introduction 

This paper focuses on issues related to the measurement of economic empowerment using a mix of 
analytical tools from economics, psychology and other disciplines. Specifically, the paper assesses the 
reliability and validity of multiple measures of economic empowerment at the household level, using a 
ǳƴƛǉǳŜ Řŀǘŀ ǎŜǘ ŦǊƻƳ LƴŘƻƴŜǎƛŀ ŀǎ ŀ ŎŀǎŜ ǎǘǳŘȅΦ ¢ƘŜ ǇŀǇŜǊΩǎ ǳƭǘƛƳŀǘŜ ǇǳǊǇƻǎŜ ƛǎ ǘƻ ǎǳǇǇƻǊǘ ƳƻǊŜ 
accurate estimates of gender differences in economic empowerment and of the effects of interventions 
designed to reduce them by demonstrating that giving sufficient attention to measurement issues can 
make a real difference. The paper is premised on the belief that insufficient attention has been given in 
the past to measurement issues in the collection and analysis of data in this area.  

Although the paper is targeted to researchers, it uses relatively simple and widely used analytical 
ƳŜǘƘƻŘǎ όŜΦƎΦΣ ŎƻǊǊŜƭŀǘƛƻƴ ŀƴŘ ƳǳƭǘƛǇƭŜ ƭƛƴŜŀǊ ǊŜƎǊŜǎǎƛƻƴ ŀƴŀƭȅǎƛǎύ ǎƻ ǘƘŀǘ ǘƘŜ ǇŀǇŜǊΩǎ ŎƻƴǘŜƴǘ ƛǎ 
accessible to a broad audience. Of course, this comes at a possible price in terms of technical soundness. 
Ideally, the topics discussed in this paper would be addressed through structural equations models that 
provide a unified framework in which to address both measurement and validation issues (Bollen 1989). 
However, these methods are not yet familiar to a wide audience. 

The paper uses a unique household survey data set to illustrate how to identify and address 
measurement issues in data related to economic empowerment. These data were collected in 
connection with a large randomized social experiment targeting both women and men business owners 
in Indonesia that have previously been used in several studies (Buvinic, Johnson and others 2020, 
Deserrano and others 2021). Several features of this data set make it particularly suitable for this paper, 
including: (1) the sample is relatively large (N=4,828 established business owners, including 2,852 
women business owners (WBOs) and 1,976 men business owners (MBOs), (2) the data were collected in 
three rounds, making it possible to compare the values of several measures at different points in time, 
(3) the data include a wide range of both objective and subjective measures of empowerment, including 
multiple alternative measures of several key outcomes (e.g., business profits, household income, 
personal savings); and (4) the data are of high quality.2 

2. Conceptual framework 

Economic empowerment is the capacity of women and men to participate in, contribute to and benefit 
from growth processes in ways that recognize the value of their contributions, respect their dignity and 
make it possible to negotiate a fairer distribution of the benefits of growth.3 Economic 
empowerment involves both the ability to succeed and advance financially and the power to make and 
act on economic decisions.4 In the case of women, economic empowerment has most often been 
described as a process involving resources, agency and achievements that cannot be adequately 
described by a set of final outcomes alone ό.ǳǾƛƴƛŎΣ hΩ5ƻƴƴell and others 202): 

¶ Resources include those of the individual woman, her household and her community; 

 

2 All of the data were collected ōȅ ƻƴŜ ƻŦ LƴŘƻƴŜǎƛŀΩǎ ƭŜŀŘƛƴƎ ǎǳǊǾŜȅ ǊŜǎŜŀǊŎƘ ƻǊƎŀƴƛȊŀǘƛƻƴǎ όƛΦŜΦΣ {ǳǊǾŜȅa9¢9w 
https://surveymeter.org/). The interviews were conducted using a computer-assisted personal interview (CAPI) 
system with pre-programmed consistency and outlier checks and with the interviewers entering information 
electronically (using a laptop) during the interviews. 

3 http://www.oecd.org/social/gender-development/womenseconomicempowerment.htm 

4 https://plan-international.org/eu/Youth-Economic-Empowerment-Main 

https://surveymeter.org/
https://plan-international.org/eu/Youth-Economic-Empowerment-Main
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¶ Achievements include both objective economic outcomes and subjective empowerment 
outcomes; and 

¶ ²ƻƳŜƴΩǎ ŀƎŜƴŎȅ Ǉƭŀȅǎ ŀ ŎŜƴǘǊŀƭ ǊƻƭŜ ƛƴ their economic empowerment, providing the vital link 
between resources and achievements. 

Box 1 lists the elements and dimensions of the conceptual framework that is used in this paper. It is 
ōŀǎŜŘ ƻƴ ŀ ōǊƻŀŘŜǊ ŎƻƴŎŜǇǘǳŀƭ ŦǊŀƳŜǿƻǊƪ ǇǊƻǾƛŘŜŘ ƛƴ .ǳǾƛƴƛŎΣ hΩ5ƻƴƴŜƭƭ ŀƴŘ ƻǘƘŜǊǎ όнлнлύ ōǳǘ ƭƛƳƛǘŜŘ 
in this case to the economic empowerment outcomes analyzed in this paper. It includes all of the 
outcomes listed under Achievements and Agency/empowerment in the broader framework, with the 
ŜȄŎŜǇǘƛƻƴ ƻŦ ά[ŜŀŘŜǊǎƘƛǇ ǊƻƭŜǎέΦ IƻǿŜǾŜǊΣ ƛǘ ƛƴŎƭǳŘŜǎ ƭŜǎǎ ǘƘŀƴ ƘŀƭŦ ƻŦ ǘƘŜ ƻǳǘŎƻƳŜǎ ƭƛǎǘŜŘ ǳƴŘŜǊ 
Resources in the broaŘŜǊ ŦǊŀƳŜǿƻǊƪΣ ǿƛǘƘ ǘƘŜ ƻƳƛǎǎƛƻƴǎ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ŘƛƳŜƴǎƛƻƴǎ ƻŦ άIŜŀƭǘƘέ ŀƴŘ 
ά!ŘǾƻŎŀŎȅέ ŀƴŘ ά[ŜƎŀƭ ŀƴŘ {ƻŎƛŀƭ /ƻƴǘŜȄǘΦέ {ƻƳŜ ƻŦ ǘƘŜ ƻƳƛǎǎƛƻƴǎ ǊŜŦƭŜŎǘ ǘƘŜ ƭƛƳƛǘŜŘ ƎŜƻƎǊŀǇƘƛŎŀƭ ǎŎƻǇŜ 
of the data set (i.e., rural and semi-urban villages in five regencies of northwest East Java province), 
ǿƘƛƭŜ ƻǘƘŜǊǎ ŀǊŜ ŘǳŜ ǘƻ ǘƘŜ Řŀǘŀ ǎŜǘΩǎ ŜȄŎƭǳǎƛǾŜ ŦƻŎǳǎ ƻƴ ŜǎǘŀōƭƛǎƘŜŘ ōǳǎƛƴŜǎǎ ƻǿƴŜǊǎΦ  

Most of the causal linkages between the elements and dimensions in Box 1 run from Resources to 
Agency/empowerment and from Agency/empowerment to Achievements. However, as in Buvinic, 
hΩ5ƻƴƴŜƭƭ ŀƴŘ ƻǘƘŜǊǎ όнлнлύΣ ǘƘŜǊŜ ŀǊŜ ŀƭǎƻ ƛƳǇƻǊǘŀƴǘ Ŏŀǳǎŀƭ ƭƛƴƪŀƎŜǎ ƛƴ ǘƘŜ ǊŜǾŜǊǎŜ ŘƛǊŜŎǘƛƻƴΦ CƻǊ 
example, several measures of Achievements (e.g., personal income, HH income, net assets, business 
capital) have a direct effect on some dimensions of Agency/empowerment (e.g., the ability to borrow 
and save, intra-HH and marital agency, personal work effort, mobilization of additional labor, and 
ŎƻƳƳǳƴƛǘȅ ǇŀǊǘƛŎƛǇŀǘƛƻƴύΦ !ƭǎƻΣ ŀǎ ƛƴ .ǳǾƛƴƛŎΣ hΩ5ƻƴƴŜƭƭ ŀƴŘ ƻǘƘŜǊǎ όнлн0), the entire element of 
Agency/empowerment is included as a distinct dimension of Achievements.  

Box 1. Elements and dimensions of the conceptual framework used in this paper 

I. Achievements 

¶ Personal income  

¶ Personal assets  

¶ Business assets  

¶ Household income  

¶ Quality of life (leisure time, overall well-being) 

¶ Vulnerability to shocks (income instability) 

¶ Agency/empowerment  (as described below) 

II. Agency/empowerment 

¶ Agency (personal, intra-household and marital) 

¶ Saving 

¶ Borrowing 

¶ Business investment 

¶ Personal work effort 

¶ Mobilization of additional labor 

¶ Business practices 

¶ Use of financial services 

¶ Networking with peers 

¶ Community participation 

III. Resources 

¶ Age/experience 
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¶ Education/skills (formal schooling, cognitive skills) 

¶ Psychological characteristics (willingness to take risks, subjective time preference) 

¶ Access to financial services 

¶ Access to infrastructure (communications) 

¶ Social capital (trust) 

{ƻǳǊŎŜΥ !ŘŀǇǘŜŘ ŦǊƻƳ .ǳǾƛƴƛŎΣ hΩ5ƻƴƴŜƭƭ ŀƴŘ ƻǘƘŜǊǎ όнлнлύ 

(end of Box #1) 

3. Data 

The data used in this paper refer to the owners of 4,828 established non-farm business owners (2,852 
WBOs and 1,976 MBOs) and were collected for an impact evaluation of a social experiment (Mobile 
Financial Services for Female Business Owners) that was designed to increase the utilization of recently 
established village agent-supported mobile phone banking services in 401 predominantly rural villages 
of five regencies (kabupaten) of East Java province, Indonesia.5  The sample villages are rural or semi-
rural villages selected by a partner bank as suitable sites for introducing branchless banking services. 
Village listings of business owners were prepared as the basis for randomly selecting 12 owners of 
established businesses in each sample village (i.e., 7 WBOs and 5 MBOs).6 In addition to owning at least 
one established non-farm business, the participating business owners met the following criteria: (1) ages 
18-55, (2) residents in the sample villages, and (3) having a mobile phone with an active account.  

The trial interventions included business training provided to randomly selected WBOs in each village 
(MBOs did not receive any training).7 The training was done in four one-day group sessions per village 
and focused on financial and business literacy (tracking income and expenses, setting priorities, the 
importance of saving, financial planning, basic bookkeeping, cash flow planning, record-keeping) and 
ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ Ƙƻǿ ǘƻ ǳǎŜ ǘƘŜ ǇŀǊǘƴŜǊ ōŀƴƪΩǎ ƳƻōƛƭŜ ōŀƴƪƛƴƎ ǇǊƻŘǳŎǘǎ ƻŦŦŜǊŜŘ ōȅ ǘƘŜ ǇŀǊǘƴŜǊ ōŀƴƪΦ 
Apart from marketing (not included) and the instruction in the use of the branchless banking products 
(included), the topics covered are typical of those covered in business training trials (McKenzie and 
Woodruff 2014). The initial training was conducted in about 3 hours (but ranging from 1 to 4 hours) and 
was followed up by three group mentoring sessions of similar length that focused on addressing any 
questions from the trainees and on actual practices using their own individual businesses as cases.  

The trial data were collected in three rounds spanning a two-year period, including a round of baseline 
Řŀǘŀ ǘƘŀǘ ǿŜǊŜ ŎƻƭƭŜŎǘŜŘ ƛƴ ǘǿƻ ǎŜǇŀǊŀǘŜ ǇƘŀǎŜǎ ǇǊƛƻǊ ǘƻ ǘƘŜ ǘǊƛŀƭΩǎ ƛƴǘŜǊǾŜƴǘƛƻƴǎΦ {ŜǾŜǊŀƭ ƻŦ ǘƘŜ 
questions asked in each round were identical across the three survey rounds. However, other questions 
were limited to one or two survey rounds. A detailed list of the questions and coded responses used to 

 

5 The sample regencies (formerly referred to as districts) include Bojonegoro (73 villages), Ngawi (101 villages), 
Tuban (72 villages), Lamongan (140 villages) and Gresik (15 villages) (Survey Meter, 2018).  

6 This was the target. However, the actual sample numbers differed in some villages that did not have a sufficient 
number of female and/or male business owners.  

7 In addition, supply-side trial interventions included the training of village-based banking agents in all villages, 
higher financial incentives for opening savings accounts to agents in randomly selected villages, and a village-level 
informational treatment that varied information about the level of incentives agents received in randomly selected 
villages. The village-level supply-side treatments are orthogonal to the demand-side training of women business 
owners. 
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obtain the data analyzed in this paper is provided in Appendix 1. The following paragraphs summarize 
the key features of the data collected in each survey round. 

3.1 Baseline survey  

The Baseline Survey (BS) of both WBOs and MBOs was conducted prior to conducting the interventions 
in 401 villages in two phases (November 2016-February 2017 in 107 villages and July-November 2017 in 
the remaining 294 villages). The BS collected data on the characteristics of all sample business owners 
όǘƘŜ άǊŜǎǇƻƴŘŜƴǘǎέύΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜƛǊ ŀƎŜΣ ƎŜƴŘŜǊΣ ǎŎƘƻƻƭƛƴƎ όƘƛƎƘŜǎǘ ƭŜǾŜƭ ŎƻƳǇƭŜǘŜŘύΣ ŎǳǊǊŜƴǘ ƳŀǊƛǘŀƭ 
status and relationship to the head of household. A brief test (4 questions) was also administered to all 
respondents to assess their cognitive skills. Household (HH) characteristics recorded in the BS include 
II ǎƛȊŜΣ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǘƘŜ ǊŜǎǇƻƴŘŜƴǘΩǎ ŎƘƛƭŘǊŜƴ ŎǳǊǊŜƴǘƭȅ ǊŜǎƛŘƛƴƎ ƛƴ ǘƘŜ II ŀƴŘ ǘƘŜ IIΩǎ ƭƻŎŀǘƛƻƴΦ ¢ƘŜ 
BS also collected economic data in the following areas: (1) characteristics of the primary business and of 
any second business owned by the respondent (type of business, year started, whether registered with 
the government, number of years working in the business, number of days and hours worked by the 
owner, which HH members help with the business, number of paid and unpaid workers, number of 
customers and average monthly profits); (2) other economic activities (profits from up to two additional 
businesses owned and/or wages and salary earnings from up to two jobs and the number of days and 
hours worked in each additional business/job); (3) the current market value of all business capital by 
ǘȅǇŜΤ όпύ ǘƘŜ ǊŜǎǇƻƴŘŜƴǘΩǎ ǇŜǊǎƻƴŀƭ ǎŀǾƛƴƎǎ όŀƳƻǳnt saved in the last 12 months by saving instrument); 
(5) access to a bank account (whether owners have a bank account in their name, and if yes, when it was 
first opened, and if no, whether another HH member has a bank account), (6) use of banking services  
(which banking services are currently used, any existing bank loans, ever use of mobile money); (7) 
housing characteristics (ownership status, number of rooms, material of walls and roof, availability of 
electricity, water source); and (8) HH ownership of 20 durable goods. 

Non-economic data collected in the BS include: (1) Decision-making in the HH (who decides: whether to 
buy an appliance, who and how HH members can work outside the home, whether to support family 
members, whether to save, or whether to sign up for a new banking product), (2) Marital agency 
όǎǇƻǳǎŜΩǎ ƪƴƻǿƭŜŘƎŜ ƻŦ ǘƘŜ .hΩǎ ŜŀǊƴƛƴƎǎΣ ǎƘŀǊŜ ƻŦ .hΩǎ ŜŀǊƴƛƴƎǎ ǳǎŜŘ ŦƻǊ II ŜȄǇŜƴǎŜǎΣ ǎƘŀǊŜ ƻŦ II 
ŜȄǇŜƴǎŜǎ ǇŀƛŘ ŦƻǊ ōȅ ǘƘŜ ǎǇƻǳǎŜΣ ǿƘƻ Ƙŀǎ ŀŎŎŜǎǎ ǘƻ ǘƘŜ .hΩǎ ŜŀǊƴƛƴƎǎΣ ǿƘƻ ŘŜŎƛŘŜǎ Ƙƻǿ ǘƘŜ .hΩǎ 
earninƎǎ ŀǊŜ ǎǇŜƴǘΣ ǿƘŜǘƘŜǊ .hǎ ƘŀǾŜ ǎƻƳŜ ƳƻƴŜȅ ǘƻ ǎǇŜƴŘ ƻƴ ǘƘŜƛǊ ƻǿƴΣ ǿƘƻ ŘŜŎƛŘŜǎ Ƙƻǿ ǘƘŜ .hΩǎ 
ǎǇƻǳǎŜΩǎ ŜŀǊƴƛƴƎǎ ŀǊŜ ǎǇŜƴǘύΤ όоύ {ŜƭŦ-reported adherence to 15  recommended business practices; (1) 
use of mobile phones (use of a smart phone, purposes for which a smart phone is used, reliability of 
mobile phone signal coverage, internet access); (2) participation in voluntary activities (amount of time 
volunteered, charitable contributions); (3) relationships and contacts of both WBOs and MBOs with 
other sample WBOs (known/not known, type of relationship, frequency of contacts, whether business 
discussed during contacts), but not with other sample MBOs;  

{ǳōƧŜŎǘƛǾŜ ƳŜŀǎǳǊŜǎ ŎƻƭƭŜŎǘŜŘ ƛƴ ǘƘŜ .{ ƛƴŎƭǳŘŜΥ όмύ /ƻƴŎŜǊƴ ŀōƻǳǘ ǘƘŜ IIΩǎ ŀŎŎŜǎǎ ǘƻ ǎǳŦŦƛŎƛŜƴǘ ŦƻƻŘΤ όнύ 
trust in banks, (3) willingness to take risks, and (4) subjective time preference. 

3.2 Midline survey  

A midline survey (MS) of 2,322 of the previously interviewed business owners in the BS was conducted 
in February 2018 in a non-random sub-sample of 200 villages in which the training and mentoring of 
agents and WBOs had been completed prior to the survey. Most of the data collected in the MS are the 
same as the corresponding data collected in the BS. However, there are some important differences. For 
example, the data on primary and second (if present) businesses include questions on average monthly 
business revenue and businesses expenses, making it possible to calculate an alternative estimates of 
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business profits for the same time period. However, the MS did not collect any data on other economic 
activities. The MS also collected data on current savings balances by saving instrument as well as recent 
savings (using the same question as in the BS, but using a reference period of the last 3 months instead 
of the last 12 months used in both the BS and the ES). The MS also collected detailed data on borrowing, 
including the amount and sources of any loans during the last 3 months and the total value of all 
outstanding loans by source. The MS also included questions on HH income, including total HH income 
during the last month and both low-end and high-end estimates of monthly HH income during the last 
12 months. Although the MS did not collect any data on housing characteristics (as in the BS), it 
collected data not only on the simple ownership (yes-no) of 20 durable assets (as in the BS) but also on 
the number of each item owned. 

The MS also collected similar non-economic data to that collected in the BS, including exactly the same 
questions on HH decision-making and marital agency. However, the MS did not collect any data on 
adherence to recommended business practices, participation in voluntary activities or on relationships 
and contacts with sample women business owners.  

Although the MS did not collect any data on the same subjective outcomes for which data were 
collected in the BS, it collected additional subjective data on two measures of overall well-being (overall 
satisfaction with life and job/work satisfaction) and 15 measures of personal agency (e.g., self-
confidence, assertiveness, determination/grit). 

3.3 Endline survey 

An endline survey (ES) of 4,644 (96.2%) of the previously interviewed business owners was conducted in 
all 401 sample villages in November-December 2018. The ES collected similar economic data as the BS, 
but with the following differences: (1) data were also collected on investment in equipment and 
buildings and product stock during the last 12 months; (2) data were collected on current savings 
balances by saving instrument (as in the MS); and (3) data were collected on the ownership of the same 
20 durable assets as in the BS (but not on the number of items owned, as in the MS, or housing 
characteristics, as in the BS). 

The ES collected similar non-economic data as the BS (including self-reported adherence to the same set 
of 15 recommended business practices), but with a few differences. Individual data on the age and 
gender of HH members age 15 and above, as well as on the number of mobile phones owned by each 
HH member, were collected in the ES, whereas the ES did not collect any data on participation in 
voluntary activities, on relationships and contacts with sample WBOs or on any subjective measures. 

4. Methods 

This paper assesses the reliability and validity of the economic empowerment measures in the data set 
described in section 3. Reliability refers to the consistency of a measure over time, while validity refers 
to whether the measure reflects the outcome it is intended to measure (Box 2).  

Box 2. Reliability and validity in psychometrics 

ω Psychological researchers do not simply assume that their measures work. Instead, they conduct 
research to show that they work. If they cannot show that they work, they stop using them. 

ω There are two distinct criteria by which psychological researchers evaluate their measures: 
reliability and validity.  
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ω wŜƭƛŀōƛƭƛǘȅ ƛǎ ŎƻƴǎƛǎǘŜƴŎȅ ƛƴ ǘƘŜ ƳŜŀǎǳǊŜΩǎ ǾŀƭǳŜǎ ŀŎǊƻǎǎ ǘƛƳŜ όǘŜǎǘ-retest reliability), across items 
(internal consistencyύΣ ŀƴŘ ŀŎǊƻǎǎ ǊŜǎŜŀǊŎƘŜǊǎ όƛƴǘŜǊǊŀǘŜǊ ǊŜƭƛŀōƛƭƛǘȅύΦ ! ƳŜŀǎǳǊŜΩǎ ǊŜƭƛŀōƛƭƛǘȅ ƛǎ 
reduced by measurement error.  

ω Validity is the extent to which a measure actually represents the variable it is intended to 
measure. Validity is a judgment based on various types of evidence. The relevant evidence 
ƛƴŎƭǳŘŜǎ ǘƘŜ ƳŜŀǎǳǊŜΩǎ ǊŜƭƛŀōƛƭƛǘȅΣ ǿƘŜǘƘŜǊ ƛǘ ŎƻǾŜǊǎ ŀƭƭ ŀǎǇŜŎǘǎ ƻŦ ǘƘŜ ŎƻƴǎǘǊǳŎǘ ƻŦ ƛƴǘŜǊŜǎǘΣ ŀƴŘ 
whether its values are correlated with variables they are expected to be correlated with and not 
correlated with variables that are conceptually distinct. 

ω The reliability and validity of a measure is not established by any single study but by the pattern 
of results across multiple studies, i.e., the assessment of reliability and validity is an ongoing 
process. 

Source: Chapter 5 in Price and others (2015).  

(end of Box #2) 

According to classical test theory, reliability reflects the extent to which measures differ due to true 
differences in the variable of interest (e.g., intelligence) as distinct from measurement error. In this 
paper, reliability is assessed mainly by examining consistency across time (test-retest reliability) but also 
in a few cases more directly by comparing alternative measures of the same latent construct referring to 
the same period of time. When the same questions are administered to the same person under the 
same conditions (e.g., time of day, number of persons present) within a brief period (e.g., one day to 
one week), one might expect the responses to differ only due to measurement error. However, when 
the time periods between measurements are longer (e.g., months, as between survey rounds), test-
retest measurements can be expected to vary substantially due to changes over time affecting the true 
values, even if the questions and respondents are the same. When outcomes are measured as part of an 
experiment, there is also the possibility that the experiment may have affected the responses, even 
when the treatments are randomly assigned.  

±ŀƭƛŘƛǘȅ ƛǎ ŀǎǎŜǎǎŜŘ ōȅ ŘŜǘŜǊƳƛƴƛƴƎ ǿƘŜǘƘŜǊ ŀ ƳŜŀǎǳǊŜΩǎ ǎŎƻǊŜǎ ŀǊŜ ŎƻǊǊŜƭŀǘŜŘ ǿƛǘƘ άŎǊƛǘŜǊƛŀέ ǾŀǊƛŀōƭŜǎ 
(variables that one would expect them to be correlated with, based on theory and/or prior research) 
measured either at the same time (concurrent validity) or at a different time (predictive validity) or by 
comparing the values of two or more measures of the same construct (convergent validity). In this 
paper, criterion validity is assessed by estimating multiple regression models with the measure in 
ǉǳŜǎǘƛƻƴ ŀǎ ǘƘŜ ŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜ ŀƴŘ ƳǳƭǘƛǇƭŜ άŎǊƛǘŜǊƛŀέ ŀǎ ŜȄǇƭŀƴŀǘƻry variables. Whenever possible, 
the regression models are estimated with BS data to illustrate how useful information can be obtained 
by careful and thorough analysis of baseline data prior to finalizing survey instruments for follow-up 
data collection and prior to preparing a meaningful pre-analysis plan. However, the estimated 
relationships should not be interpreted as causal (i.e., x determines y, rather than y determines x or 
both x and y are determined by z). Instead, the estimated relationships are only statistical associations 
that indicate whether the dependent variable is measuring what it is intended to measure. However, the 
analysis in this paper also includes estimates of the experimental effects of the business training 
randomly assigned to the sample WBOs on several outcomes as additional evidence bearing on the 
reliability and/or validity of measured outcomes. 

There are two main challenges in assessing the reliability and validity of the measures of economic 
empowerment in the data set analyzed in this paper. First, several of the economic variables of interest 
are inherently difficult to measure and are therefore likely to be subject to substantial measurement 
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error.8 In addition, economic variables like business profits and revenue have highly skewed 
distributions, even when measured accurately, and/or have large concentrations of zero values (e.g., 
savings, investment). The key issue is whether and how these problematic features of key economic 
variables affect their reliability and validity and ultimately, the conclusions drawn on the basis of the 
analysis. This first main challenge is discussed more fully below (section 4.1), together with an 
explanation of how it is addressed in this paper. 

The second main challenge is that several dimensions of economic empowerment are typically 
measured by asking multiple related questions, with the responses typically combined into a single 
summative measure of the targeted unobserved (latent) construct, such as adherence to recommended 
business practices or intra-HH agency.  Such a measure is needed to reduce the number of relationships 
that need to be analyzed and interpreted and/or to obtain more reliable and stable measures that yield 
more meaningful results. The technical term for such summative measǳǊŜǎ ƛǎ άŎƻƳǇƻǎƛǘŜ ǾŀǊƛŀōƭŜǎΣέ ōǳǘ 
ǘƘŜȅ ŀǊŜ ŀƭǎƻ ŦǊŜǉǳŜƴǘƭȅ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άƛƴŘŜȄŜǎΦέ ¢ǿƻ ŎǊƛǘƛŎŀƭ ǉǳŜǎǘƛƻƴǎ ŀǊƛǎŜ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ŎƻƳǇƻǎƛǘŜ 
variables: First, do the multiple related items included in the composite variable all reflect the same 
unobserved (latent) construct such that a single number based on their individual values provides a 
ǊŜƭƛŀōƭŜ ŀƴŘ ǾŀƭƛŘ ƳŜŀǎǳǊŜ ƻŦ ǘƘŜ ŎƻƴǎǘǊǳŎǘΚ {ŜŎƻƴŘΣ ǿƘŀǘ ƛǎ ǘƘŜ ōŜǎǘ άǎŎŀƭŜέ ǘƻ ǳǎŜ ǘƻ ŎƻƳōƛƴŜ ǘƘŜ 
individual items into a single composite variable that is as reliable and valid a measure of the construct 
as possible? Both of these questions are discussed below (section 4.2). 

4.1 Problematic economic variables 

The problematic distributions of several economic variables complicate the process of assessing their 
reliability and validity. When errors of measurement are large compared to the (unobserved) true value 
of a variable, the measured variable is unreliable by definition (Furr and Bacharach 2014). Errors of 
measurement can be random or non-random.9 Large random errors of measurement can arise because 
ŀ ǊŜǎǇƻƴŘŜƴǘΩǎ ƛƴŦƻǊƳŀǘƛƻƴ ƛǎ ƭƛƳƛǘŜŘ όŦƻǊ ŜȄŀƳǇƭŜΣ ǿƘŜƴ ŀǎƪŜŘ Ƙƻǿ ƳǳŎƘ ǿŀǎ ǎŀǾŜŘ ŘǳǊƛƴƎ ǘƘŜ Ǉŀǎǘ мн 
months). When large random measurement error is present in a variable, one can expect low 
correlation between successive measures of the same variable (low test-retest reliability), and 
particularly if the measurements are made several months apart. Although the concepts of reliability 
and validity are distinct (a measure can be highly reliable without being valid), the reverse is not true: 
ǳƴǊŜƭƛŀōƛƭƛǘȅ ǊŜŘǳŎŜǎ ŀ ƳŜŀǎǳǊŜΩǎ ǾŀƭƛŘƛǘȅΦ IƻǿŜǾŜǊΣ ƛǘ ƛǎ ǎǘƛƭƭ ǇƻǎǎƛōƭŜ ǘƻ ŜǎǘŀōƭƛǎƘ ǘƘŀǘ ǘƘŜ ƳŜŀǎǳǊŜ ƛǎ 
valid through multiple regression analysis with a sufficiently large sample. The simplest approach is to 
estimate multiple linear regression models with the measure in question as the dependent variable and 
ǎŜǾŜǊŀƭ άŎǊƛǘŜǊƛŀέ ǾŀǊƛŀōƭŜǎ ŀǎ ŜȄǇƭŀƴŀǘƻǊȅ ǾŀǊƛŀōƭŜǎΦ 9ǾŜƴ ǿƘŜƴ ǘƘŜ ǘǊǳŜ ǊŜƎǊŜǎǎƛƻƴ ŦǳƴŎǘƛƻƴ ƛǎ ƴƻƴƭƛƴŜŀǊΣ 
a linear function estimated by ordinary least-squares (OLS) may yield enough statistically significant 
estimated coefficients with the theoretically expected signs to provide evidence of criterion validity. In 
this case, the effect of random measurement error in the dependent variable is to reduce the overall 
explanatory power of the regression model without biasing the estimated relationship between the 
ƳŜŀǎǳǊŜ ŀƴŘ ǘƘŜ ǎǇŜŎƛŦƛŜŘ άŎǊƛǘŜǊƛŀΦέ10 With a large enough sample, the estimated relationships can still 

 

8 Difficulties in the accurate measurement of many economic variables arise because the measures involve 
extended recall periods of up to 12 months (e.g., profits, savings) and/or their actual values vary substantially over 
time and because small rural businesses typically lack accurate and easily accessible records  

9 Large non-random measurement error can arise if the respondent does not want to reveal the true value (when 
responses are biased). Non-random measurement error may be more stable over time. 

10 IƻǿŜǾŜǊΣ ƛŦ ǘƘŜ ǾŀƭǳŜǎ ƻŦ ǘƘŜ άŎǊƛǘŜǊƛŀέ variables also include large random measurement errors, the estimated 
relationships will generally be biased towards zero (Wooldridge 2010). 



8 

 

ōŜ ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘΣ ŜǾŜƴ ƛŦ ǘƘŜ ƳƻŘŜƭΩǎ ŜȄǇƭŀƴŀǘƻǊȅ ǇƻǿŜǊ is low (as indicated, for example, by 
the R2 statistic), which is likely if the variable is mainly determined by individual (idiosyncratic) variables 
that are not measurable in a HH survey. 

However, this is not always the case. Accordingly, this paper also uses several alternative statistical 
models that are designed to handle such problematic variables. For example, one common alternative is 
the log regression model in which the natural log of the reported variable is used as the dependent 
variable (Goldberger 1998).11 Unfortunately, the log transformation is only defined for positive values.12 
!ƴƻǘƘŜǊ ŎƻƳƳƻƴƭȅ ǳǎŜŘ ǿŀȅ ǘƻ ǊŜŘǳŎŜ ǘƘŜ ƛƴŦƭǳŜƴŎŜ ƻŦ ƻǳǘƭƛŜǊǎ ƛǎ ǘƻ άǿƛƴǎƻǊƛȊŜέ ǎƻƳŜ ǇŜǊŎŜƴǘŀƎŜ ƻŦ 
the most extreme values (i.e., convert them to the next highest or lowest reported values), which can be 
done even with a dependent variable that has multiple zero or even negative values. In addition, this 
paper also uses several other alternative statistical models that minimize the effect of extreme values 
and/or outliers (i.e. median (quantile) regression and robust regression models) or that are designed for 
use with dependent variables with high concentrations of zero values (i.e., Tobit and two-part regression 
models).13 By comparing the results obtained with several alternative statistical models, it should be 
possible to assess the criterion validity of the dependent variable, even if it is highly problematic. 

It is important for researchers to select an appropriate statistical model to use in analyzing a given 
ǇǊƻōƭŜƳŀǘƛŎ ŜŎƻƴƻƳƛŎ ǾŀǊƛŀōƭŜΦ /ƘƻƻǎƛƴƎ ǘƘŜ ƻƴŜ ǘƘŀǘ ƎƛǾŜǎ ǘƘŜ άōŜǎǘέ ǊŜǎǳƭǘǎ ƛǎ ƴƻǘ ŀ ƭŜƎƛǘƛƳŀǘŜ 
research strategy. It is much better to use an objective basis for selecting among the alternative models. 
In behavioral research, one reasonable strategy might be to identify all of the theoretically relevant 
right-side variables (preferably before the data are collected) and to include them all in several 
alternative statistical models, focusing on the model that yields the largest number of statistically 
significant estimated coefficients.14 In experimental research, a similar procedure might be applied to 
the baseline data, using the results to prepare a pre-analysis plan that would clearly identify the 
statistical model that would be used to measure effects, as well as any variables (covariates) that would 
ōŜ ǳǎŜŘ ƛƴ ǇǊŜǇŀǊƛƴƎ άŀŘƧǳǎǘŜŘέ ŜǎǘƛƳŀǘŜǎΦ 

4.2 Composite variables 

/ƻƳǇƻǎƛǘŜ ǾŀǊƛŀōƭŜǎ όƻŦǘŜƴ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άƛƴŘŜȄŜǎέύ ŀǊŜ ǾŀǊƛŀōƭŜǎ ǘƘŀǘ ŎƻƳōƛƴŜ ǘƘŜ ǾŀƭǳŜǎ ƻŦ ǎŜǾŜǊŀƭ 
variables (items) to obtain a single value that effectively reflects the values of the included variables. 
This paper adheres to a pre-defined protocol to assess the reliability and validity of composite variables. 
The first step is to use principal components analysis (PCA) to assess the dimensionality of the individual 

 

11 In addition to reducing the influence of outliers, a log-transformed variable is more likely to have a normal 
distribution (which is usually assumed with standard statistical tests) and to reduce the influence of outliers. 

12 One alternative to the natural log transformation that has been frequently used in recent years and that does 
not have this limitation is the inverse hyperbolic sine transformation (Ravallion 2017). However, the results are 
more difficult to interpret (Bellemarre and Wichman 2019) and can be misleading when applied to variables with 
many zero values (Knowles 2021). 

13 Median regression minimizes the sum of absolute ŘŜǾƛŀǘƛƻƴǎ ŦǊƻƳ ǘƘŜ ǊŜƎǊŜǎǎƛƻƴ άƭƛƴŜέ ǊŀǘƘŜǊ ǘƘŀƴ ǎǉǳŀǊŜŘ 
deviations as with OLS, while robust regression weights the observations iteratively according to their proximity to 
the estimated regression line. Tobit and Two-step models are nonlinear regression models that are specially 
designed to handle dependent variables with zero values (Wooldridge 2010). 

14 Selecting the model on the basis of the highest R-squared is not appropriate if the dependent variables are not 
the same or if the observations are weighted (Willett and Singer 1988). In linear regression models, OLS will always 
yield the lowest R2. 
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άƛǘŜƳέ ŎŀƴŘƛŘŀǘŜǎ ŦƻǊ ƛƴŎƭǳǎƛƻƴ ƛƴ ǘƘŜ ŎƻƳǇƻǎƛǘŜ ǾŀǊƛŀōƭŜΦ15 In particular, do all of the Items load mainly 
on the first principal component? Items that load mainly on other dimensions should not be included in 
the composite variable because their inclusion reduces the validity of the composite variable. In cases 
where multiple items load mainly on principal components other than the first, the underlying latent 
construct is clearly multi-dimensional, and there may be little or no value in combining the items in a 
single composite variable. 

The second step in the pre-ŘŜŦƛƴŜŘ ǇǊƻǘƻŎƻƭ ŀǇǇƭƛŜŘ ǘƻ ŎƻƳǇƻǎƛǘŜ ǾŀǊƛŀōƭŜǎ ƛǎ ǘƻ ŦƛƴŘ ǘƘŜ ōŜǎǘ άǎŎŀƭŜέ ǘƻ 
use to combine the individual items to obtain a single valued composite variable (index) with maximum 
reliability and validity. The simplest scale is an equally weighted mean of the items, which is equivalent 
ǘƻ /ǊƻƴōŀŎƘΩǎ Ǌŀǿ ŀƭǇƘŀ όCǳǊǊ ŀƴŘ .ŀŎƘŀǊŀŎƘ нлмпύΦ ¢Ƙƛǎ Ŏŀƴ ǿƻǊƪ ǿŜƭƭ ǿƘŜƴ ǘƘŜ ƛǘŜƳǎ ŀǊŜ ŘƛŎƘƻǘƻƳƻǳǎ 
(0-1) variables, but it can yield unintended results when the items have varying scales (e.g., binary for 
some items and a 1-5 Likert scale for others).  In this case, the items with more widely varying scales will 
be more heavily reflected in the composite variable. One way of avoiding this problem is to calculate a 
ǇǊƻǇƻǊǘƛƻƴŀƭ ƳŜŀƴ όƛΦŜΦΣ ŘƛǾƛŘŜ ŜŀŎƘ ƛǘŜƳΩǎ ǎŎŀƭŜ ōȅ ƛǘǎ ƳŀȄƛƳǳƳ ǾŀƭǳŜ ōŜŦƻǊŜ ŎŀƭŎǳƭŀǘƛƴƎ ǘƘŜ ƳŜŀƴύΦ 
This is one of the four alternative aggregation methods used in this paper and is referred to as the 
άǇǊƻǇƻǊǘƛƻƴŀƭ ƳŜŀƴ ǎŎŀƭŜέ όta ǎŎŀƭŜύΦ !ƭǘŜǊƴŀǘƛǾŜƭȅΣ ǘƘŜ ŎƻƳǇƻǎƛǘŜ ǾŀǊƛŀōƭŜ Ŏŀƴ ōŜ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ 
ǳƴǿŜƛƎƘǘŜŘ ƳŜŀƴ ƻŦ ƛǘŜƳǎ ǘƘŀǘ ƘŀǾŜ ōŜŜƴ άǎǘŀƴŘŀǊŘƛȊŜŘέ ōȅ ǎǳōǘǊŀŎǘƛƴƎ ǘƘŜƛǊ ƳŜŀƴǎ ŀƴŘ ŘƛǾƛŘƛƴƎ ǘƘŜ 
resulting differences by their standard deviations. The resulting value ƛǎ ŜǉǳƛǾŀƭŜƴǘ ǘƻ /ǊƻƴōŀŎƘΩǎ 
standardized ŀƭǇƘŀ όCǳǊǊ ŀƴŘ .ŀŎƘŀǊŀŎƘ нлмпύ ŀƴŘ ƛǎ ǊŜŦŜǊǊŜŘ ǘƻ ƛƴ ǘƘƛǎ ǇŀǇŜǊ ŀǎ ǘƘŜ άǎǘŀƴŘŀǊŘƛȊŜŘ ƳŜŀƴ 
ǎŎŀƭŜέ ό{a ǎŎŀƭŜύΦ ¢Ƙƛǎ ǎŎŀƭŜ ƛǎ ŀƭǎƻ ŜǉǳƛǾŀƭŜƴǘ ǘƻ ǘƘŜ ǿƛŘŜƭȅ ǳǎŜŘ Ȋ-ǎŎƻǊŜ άǎǳƳƳŀǊȅ ƛƴŘŜȄŜǎέ όYƭƛƴƎ ŀƴŘ 
others 2007). 

More complex aggregation formulas used to combine the individual items in a composite variable 
ǿŜƛƎƘǘ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭ ƛǘŜƳǎ ƛƴ ǎƻƳŜ ǿŀȅΦ CƻǊ ŜȄŀƳǇƭŜΣ ŀǎǎŜǘ ƛƴŘŜȄŜǎ όƻŦǘŜƴ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άǿŜŀƭǘƘέ 
indexes) that are now widely used as an indirect measure of household income (Filmer and Scott 2012) 
are calculated as the score16 of the first principal component of a set of standardized indicators typically 
referring to both housing characteristics and the ownership of durable assets. This is referred to as the 
άǇǊƛƴŎƛǇŀƭ ŎƻƳǇƻƴŜƴǘ ǎŎŀƭŜέ όt/ ǎŎŀƭŜύΦ Lƴ ŀŘŘƛǘƛƻƴΣ ŀ ŦƻǳǊǘƘ ŎƻƳǇƻǎƛǘe variable scale is also used in this 
paper that is equal to the predicted latent scores obtained from 2-paramter logistic models (for 
dichotomous items) or graded response models for ordered categorical responses that are commonly 
used in Item Response Theory (IRT) and that reflect not only the responses but also the revealed 
άŘƛŦŦƛŎǳƭǘȅέ ƻŦ ǘƘŜ ǉǳŜǎǘƛƻƴǎ όCǳǊǊ ŀƴŘ .ŀŎƘŀǊŀŎƘ нлмпΣ wƻǎƛŜǊ нлмрύΦ ¢Ƙƛǎ ŦƻǳǊǘƘ ŀƭǘŜǊƴŀǘƛǾŜ ǎŎŀƭŜ 
(aggregation formula) is referred to in this paper as the IRT scale.17  

¢ƘŜ άōŜǎǘέ scale for combining the individual items into each composite variable is selected in this paper 
on the basis of the R-squared statistic (the coefficient of multiple correlation) obtained in four 
alternative regression models with the dependent variable (the composite variable) calculated using 
each of the four alternative scales described above, but standardized to make the estimated coefficients 

 

15 Principal components analysis also reveals whether any of the items load negatively on the first principal 
component. The signs of such items should be reversed so that all items included in the composite variable enter 
with a positive sign. 

16 The score is calculated by multiplying the standardized item variables by their corresponding eigenvector 
loadings. 

17 In fact, there are many alternative IRT models that can be used to develop an IRT scale. See, for example, Kim, 
Kwak and others (2020) and Stata Corporation (2021). The two IRT models used in this paper are among the most 
commonly used. 
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directly comparable, and the same set of explanatory (right-side) variables. Using the R2 to select the 
ōŜǎǘ άǎŎŀƭŜέ ƛǎ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜ ǎǇƛǊƛǘ ƻŦ ŎƭŀǎǎƛŎŀƭ ǘŜǎǘ ǘƘŜƻǊȅ ǳƴŘŜǊ ǘƘŜ ŀǎǎǳƳǇǘƛƻƴ ǘƘŀǘ ǘƘŜ ǊŜƎǊŜǎǎƛƻƴ 
model with the highest explanatory power accounts for the true (signal) variation in the underlying 
construct and that the remaining variation is due to random measurement error (noise). When the 
items included in a composite variable are unidimensional, and therefore highly correlated, the 
alternative scales also tend to be highly correlated, and there is little or no basis for choosing among the 
alternative scales (i.e., the R2s are almost the same). However, this is not always the case, as discussed in 
section 4.2. 

5. Findings 

Summary Table 1 lists all of the variables (outcomes) whose measurement properties are discussed in 
this paper by their conceptual framework elements and dimensions listed in Box 1, including the name 
of the variable (column 1), the type of variable, e.g., continuous, dichotomous, discrete, or composite 
and whether it is problematic or subjective (column 2), the survey rounds in which data on the variable 
were collected (column 3) and the Appendix 2 Tables most relevant to the variable (column 4). The 72 
tables referenced in column 4 of Summary Table 1 are listed in numerical order in a separate file 
όά!ǇǇŜƴŘƛȄ н ¢ŀōƭŜǎέύ ŀƴŘ ŀǊŜ ŘƛǎŎǳssed in detail in Appendix 2, which is also structured according to the 
conceptual framework in Box 1. With the exception of composite variables, the variables listed in 
{ǳƳƳŀǊȅ ¢ŀōƭŜ м ŀǊŜ άǇǊƻōƭŜƳŀǘƛŎέ ǳƴƭŜǎǎ ƛƴŘƛŎŀǘŜŘ ǘƻ ōŜ άƴƻǘ ǇǊƻōƭŜƳŀǘƛŎέ ƛƴ ŎƻƭǳƳƴ н. The variables 
ƭƛǎǘŜŘ ƛƴ {ǳƳƳŀǊȅ ¢ŀōƭŜ м ŀǊŜ ŀƭǎƻ άƻōƧŜŎǘƛǾŜέ ǳƴƭŜǎǎ ƛƴŘƛŎŀǘŜŘ ǘƻ ōŜ άǎǳōƧŜŎǘƛǾŜΦέ18 The main findings 
with respect to problematic economic variables are listed in Summary Table 219 and discussed in section 
5.1 below. The main findings witƘ ǊŜǎǇŜŎǘ ǘƻ ǘƘŜ άŎƻƳǇƻǎƛǘŜ ǾŀǊƛŀōƭŜǎΣέ ŀǊŜ ƭƛǎǘŜŘ ƛƴ {ǳƳƳŀǊȅ ¢ŀōƭŜ о 
and discussed in section 5.2. These two distinct groups of variables are the main focus of this paper. The 
measurement issues and findings with respect to the remaining variables listed in Summary Table 1 (i.e., 
ǘƘŜ ŎƻƴǘƛƴǳƻǳǎΣ ŘƛǎŎǊŜǘŜ ƻǊ ŘƛŎƘƻǘƻƳƻǳǎ ǾŀǊƛŀōƭŜǎ ƛŘŜƴǘƛŦƛŜŘ ƛƴ ŎƻƭǳƳƴ п ŀǎ άƴƻƴ-ǇǊƻōƭŜƳŀǘƛŎέύ ŀǊŜ 
discussed in Appendix 2 under their respective conceptual framework elements and dimensions. 

5.1 Findings with respect to problematic economic variables 

Column 1 of Summary Table 2 describes the characteristics of each variable that make it problematic. All 
of the variables in Summary Table 2 are heavily skewed to the right (the normal distribution, by 
comparison, has zero skewness), are most often bounded by zero on the left but often with very 
extreme values extending far beyond the mean or median (the number of extreme values are listed for 
ŜŀŎƘ ǾŀǊƛŀōƭŜΣ ǿƛǘƘ άŜȄǘǊŜƳŜέ ŘŜŦƛƴŜŘ ŀǎ ǾŀƭǳŜǎ ǘƘŀǘ ŀǊŜ ƳƻǊŜ ǘƘŀƴ ǘƘǊŜŜ ǘƛƳŜǎ ǘƘŜ ƛƴǘŜǊ-quartile range 
above the 75th percentile value (or below the 25th percentile value, in the case of extreme negative 
values). Kurtosis (the sharpness of the peak of the distribution, with the normal distribution having 
kurtosis equal to three) also tends to be very high in the distributions of the problematic economic 
variables. In addition, Summary Table 2 also frequently reports the skewness, kurtosis and number of 
very extreme values in the distributions of the natural logs of the problematic variables that do not have 
high concentrations of zero and/or negative values.20 Interestingly, these statistics of the log-

 

18 ά{ǳōƧŜŎǘƛǾŜέ ǾŀǊƛŀōƭŜǎ ŀǊŜ ōŀǎŜŘ ƻƴ ƻǇƛƴƛƻƴǎ ƻǊ ǇŜǊŎŜǇǘƛƻƴǎΣ ǿƘŜǊŜŀǎ άƻōƧŜŎǘƛǾŜέ ǾŀǊƛŀōƭŜǎ ŀǊŜ ōŀǎŜŘ όŀǘ ƭŜŀǎǘ ƛƴ 
principle) on facts. 

19 ¢ƘŜ ǘŜǊƳ άƛƳǇŀŎǘέ ƛǎ ǳǎŜŘ ƛƴǎǘŜŀŘ ƻŦ άŜȄǇŜǊƛƳŜƴǘŀƭ ŜŦŦŜŎǘέ ƛƴ {ǳƳƳŀǊȅ ¢ŀōƭŜǎ н ŀƴŘ о ǘƻ ǎŀǾŜ ǎǇŀŎŜΦ 

20 An inverse hyperbolic sine (IHS) transform is sometimes used instead of the natural log for such variables in this 
ǇŀǇŜǊΣ ŜΦƎΦΣ άƴŜǘ ŦƛƴŀƴŎƛŀƭ ŀǎǎŜǘǎέ όƛΦŜΦΣ ŀŎŎǳƳǳƭŀǘŜŘ ǎŀǾƛƴƎǎ ƭŜǎǎ ƻǳǘǎtanding loans, a few zeroes and 816 negative 
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transformed variables are quite close in most cases to the corresponding statistics for the normal 
distribution, implying that their distributions are approximately lognormal. Some of the problematic 
variables also have very high concentrations of zero values, particularly those referring to savings, 
investment, the value of outstanding loans, and the number of paid and unpaid workers in the primary 
business (the owner is not included in the number of unpaid workers). These concentrations of zero 
values can bias OLS estimates (Wooldridge 2010). Although the information in column 2 indicates clearly 
that the distributions of all the variables listed in Summary Table 2 are problematic (compared to a 
normal distribution), their reliability and validity and the effects that their problematic distributions 
have on estimated relationships with other key variables (for example, gender) or on estimates of 
treatment effects is reported in columns 2-5 of Summary Table 2. 

Column 2 presents the estimates (when available) of the test-retest reliability of each variable, including 
the highest and lowest correlations (r) between the values in different survey rounds.21 Unfortunately, 
these estimates are only available for variables that were measured in more than one survey round (Box 
3 discusses a unique opportunity to assess the reliability of the investment data more directly). In the 
case of the problematic economic variables, the test-retest reliability estimates are generally low, 
compared to the test-retest reliability of 0.80 to 0.90 in well designed and carefully administered tests, 
such as the SAT (Furr and Bacharach 2014). At least three factors contribute to this difference. First, 
errors of measurement are relatively large in many economic variables, particularly when respondents 
are asked to recall information for up to one year in the past (e.g., profits, savings, investment). Second, 
the periods between successive measurements can be sufficiently long (e.g., several months to two 
years between survey rounds) that it is unreasonable to assume in most cases that the true 
(unobserved) value of the variable measured has remained unchanged. Third, the problematic economic 
variables (unlike test scores, which are generally bounded by zero and some upper limit) have many 
extreme values that can easily bias the correlations between the observed measures. For this reason, 
the information on test-retest reliability in column 2 includes correlations between the natural log (or 
IHS) transformations of the reported variables. These transformations reduce the effects of extreme 
values, as evidenced by their generally higher test-retest correlations. 

Box 3. A rare opportunity to assess reliability directly  

Data on business investment were collected separately for the primary and second (if present) 
businesses in the ES and were obtained using the following two questions: (1) Was any investment in 
άŜǉǳƛǇƳŜƴǘΣ ŦǳǊƴƛǘǳǊŜ ŀƴŘ ŦƛȄǘǳǊŜǎΣ ƭŀƴŘΣ ōǳƛƭŘƛƴƎǎ όƛƴŎƭǳŘƛƴƎ ǊŜƴƻǾŀǘƛƻƴǎύέ ƳŀŘŜ ƛƴ ǘƘŜ ƭŀǎǘ мн ƳƻƴǘƘǎ 
and, if yes, how much was spent? (2) Was any investment made in the last 12 months in the form of 
increases in product stock and, if yes, what is the value of these increases in product stock? In addition, 
the level of investment during approximately the same time period can be estimated indirectly (and 
independently) as the change in the reported total value of business capital between the BS and the ES, 
creating a unique opportunity to obtain an independent assessment of the reliability of the reported 
investment data. Although they are based on different survey questions and do not refer to exactly the 
same time periods, the reported and calculated investment variables (following adjustments for their 
slightly different time periods) are significantly correlated (r=0.205). Assuming that both variables are 
measures of the same unobserved true level of investment, measurement error alone accounts for the 

 

values) because the IHS transformation is defined for positive, negative and zero values with similar positive values 
to those of the natural log transformation.  

21 In this paper, we use the correlation coefficient (r) as a measure of reliability, whereas the square of r (R=r2) is 
more often used as the measure of reliability in psychometrics (Furr and Bacharach 2014) 
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observed differences between these two variables. If the measurement error is random, dropping 5% of 
the sample with the largest absolute differences between the two investment measures should have 
little effect on the estimates. This turns out to be the case (cf Appendix 2 Tables 46 and 47). It is 
reasonable to assume that there is also a lot of random measurement error in the other problematic 
economic variables in Summary Table 2. However, its presence is unlikely to bias estimates in the same 
way as the highly skewed distributions, very extreme values and high concentrations of zero values. 

 (end of Box #3) 

With these considerations in mind, it is surprising that some of the test-retest estimates are as high as 
they are. For example, the correlation between the reported BS and ES values of total value of business 
capital is a relatively high 0.571 (or 0.662 between the logged values). In contrast, the correlation 
between the reported BS and ES values of primary business profits is a relatively low 0.148 (or 0.566 
between the logged values). One possible explanation for this difference is that the estimate of the total 
value of business capital is an estimate of current value (i.e., does not require any recall), whereas the 
ŜǎǘƛƳŀǘŜ ƻŦ ǇǊƛƳŀǊȅ ōǳǎƛƴŜǎǎ ǇǊƻŦƛǘǎ ƛǎ ŀƴ ŜǎǘƛƳŀǘŜ ƻŦ ǘƘŜ άŀverage value of profits in a typical month 
ŘǳǊƛƴƎ ǘƘŜ Ǉŀǎǘ мн ƳƻƴǘƘǎΦέ /ƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘƛǎ ǊŜŀǎƻƴƛƴƎΣ ǘƘŜ ǘŜǎǘ-retest reliability of total savings 
during the past 12 months between the BS and ES is only 0.045 (with too many zero values to permit a 
meaningful log or IHS transformation). By comparison, the test-retest reliability of the total current 
savings balance, which was measured only twice (in the MS and ES) and does not involve any recall, is 
considerably higher (0.270). The fact that the test-retest reliability of the retrospective estimate of 
savings during the past 12 months is so low does not mean that it does not contain any useful 
information. If the large measurement error is random, it would not bias regression estimates obtained 
using savings during the past 12 months as the dependent variable (such as those discussed in columns 
3-5 of Summary Table 2). Instead, even a large amount of random measurement error in the dependent 
variable would only reduce the precision of the estimates (i.e., their significance levels). 

Column 3 summarizes the findings with respect to the criterion validity of each variable, based on 
multiple regression analysis using the problematic economic variable as a dependent variable in several 
alternative statistical models.22 The evidence on criterion validity is classified as strong, moderate or 
weak depending on the maximum number of significant estimated coefficients obtained by any one of 
the alternative statistical models.23 {ǇŜŎƛŦƛŎŀƭƭȅΣ άǎǘǊƻƴƎέ ǊŜǉǳƛǊŜǎ мл ƻǊ ƳƻǊŜ ǎƛƎƴƛŦƛŎŀƴǘ ŜǎǘƛƳŀǘŜŘ 
ŎƻŜŦŦƛŎƛŜƴǘǎΣ άƳƻŘŜǊŀǘŜΣέ р-ф ǎƛƎƴƛŦƛŎŀƴǘ ŜǎǘƛƳŀǘŜŘ ŎƻŜŦŦƛŎƛŜƴǘǎΣ ŀƴŘ άǿŜŀƪΣέ ŦŜǿŜǊ ǘƘŀƴ р ǎƛƎƴƛŦƛŎŀƴǘ 
estimated coefficients. In addition, if any of the signs of significant estimated coefficients are clearly 
inconsistent with prior expectations, based on economic theory or previous research, or if there are sign 
reversals among statistically significant coefficients across the alternative statistical models, the 
ǾŀǊƛŀōƭŜΩǎ ŎǊƛǘŜǊƛƻƴ ǾŀƭƛŘƛǘȅ ƛǎ ǊŜŘǳŎŜŘ ōȅ ƻƴŜ ƭŜǾŜƭ όŜΦƎΦΣ ŦǊƻƳ άǎǘǊƻƴƎέ ǘƻ άƳƻŘŜǊŀǘŜέ ƻǊ ŦǊƻƳ 
άƳƻŘŜǊŀǘŜέ ǘƻ άǿŜŀƪέύΦ ! ǎǇŜŎƛŦƛŎ ŜȄŀƳǇƭŜ ƛǎ ǘƘŜ άǎǘǊƻƴƎέ ŎǊƛǘŜǊƛƻƴ ǾŀƭƛŘƛǘȅ ƻŦ ǇǊƛƳŀǊȅ ōǳǎƛƴŜǎǎ ǇǊƻŦƛǘǎ 
(row 1, column 3 of Summary Table 2) based on 11 significant estimated coefficients obtained with the 
log regression model, compared to only 7 significant estimated coefficients obtained with the OLS 

 

22 The alternative statistical models are selected for their ability to address the specific problematic features of 
each variable. For example, winsorized OLS, the log regression model, the quantile (median) regression model and 
the robust regression models are selected for their ability to reduce the effect of extreme values, whereas the 
Tobit and two-part models are designed for dependent variables with high concentrations of zero values. 

23 All measures of statistical significance in this paper are based on estimated standard errors adjusted for 
clustered sampling. The cluster-adjusted estimates are ƻōǘŀƛƴŜŘ ǳǎƛƴƎ {ǘŀǘŀΩǎ άǎǾȅέ ŎƻƳƳŀƴŘǎ ŦƻǊ Ƴƻǎǘ ǎǘŀǘƛǎǘƛŎŀƭ 
models. However, the cluster-adjusted estimates for the quantile (median) regression model and the robust 
regression model are cluster-bootstrapped estimates. 
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regression model (column 1). The OLS model also fails to identify the statistically significant positive 
ǊŜƭŀǘƛƻƴǎƘƛǇǎ ǿƛǘƘ ǘƘŜ ƻǿƴŜǊΩǎ Ŏƻgnitive ability and willingness to take risks composite variables that are 
identified by several of the other models (Appendix 2 Table 1). 

The information in columns 4 and 5 is provided to address the question: Does it matter which statistical 
model is used to analyze problematic economic variables? Column 4 answers this question with 
evidence from behavioral research, specifically, multivariate analysis of the relationships between the 
various problematic economic variables and the gender of business owners, with other relevant 
variables held constant. Column 5 answers the same question with examples from experimental 
research, specifically, estimates of the effect of the business training provided to randomly selected 
WBOs on the problematic economic variables.  

Column 4 discusses the behavioral research findings with respect to gender. For example, the results 
indicate that primary business profits are significantly lower (at the 0.001 level) for WBOs with all five 
alternative statistical models. However, looking down column 4 to row 2, one sees that when primary 
profits are calculated from data on revenue and expenses, gender is significant in only three of the five 
alternative models (not including the OLS model), while in the case of reported business revenue (row 3) 
gender is significant only in the log regression model. In fact, looking further down column 4, one sees 
that several of the problematic economic variables are significantly related to gender, but not in the OLS 
model and not even in the winsorized-OLS model. For example, total savings during the last 12 months 
(row 13) is significantly higher among WBOs in four of six alternative statistical models in Appendix 2, 
Table 36 (i.e., the Tobit model, the two-part model, the quantile (median) regression model and the 
robust regression model), but not in either the OLS or winsorized-OLS models. The conclusion? When 
analyzing gender relationships with problematic economic variables, the choice of statistical model 
often matters. 

Column 5 discusses the experimental research findings on the estimated effects of the business training 
provided to randomly selected WBOs on the problematic economic variables. In this paper, both 
unadjusted (ANOVA) and adjusted (ANCOVA) experimental effects estimates are reported in Appendix 2 
tables, with the unadjusted models including only the randomized treatment variable as a right-side 
variable (1 if the WBO received the training, 0 if not), whereas the adjusted models include both the 
randomized treatment variable and the baseline value of the problematic economic variable as right-
side variables (in the case of variables not measured at baseline, only unadjusted estimates are 
available). Returning to the example of primary business profits (row 1), column 5 reports that the 
estimated positive experimental effect is statistically significant in both adjusted and unadjusted models 
only in the log regression model (at the 0.001 level in the unadjusted model and at the 0.05 level in the 
adjusted model).24 Looking down column 5, one sees that statistically significant experimental effect 
estimates are often obtained only in subset of the statistical models. The conclusion? When estimating 
the effects of randomized treatments on problematic economic variables, the choice of statistical model 
also often matters. 

The estimates in row 1 of Summary Table 2 illustrate another point of practical importance: a significant 
estimated experimental effect is often observed with statistical models that have the strongest criterion 
validity (e.g., rows 1, 6-8, 12-13). When such results are obtained from baseline data (e.g., primary 

 

24 The stars used in the tables reporting impact estimates are less conservative, reflecting the smaller sample size 
(limited to WBOs) and the typically smaller effects obtained in randomized experiments, with one star indicating 
significance at the 0.10 level, two stars indicating significance at the 0.05 level and three stars indicating 
significance at the 0.01 level. 
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business profits in rows 1, 12-13), they can be very useful input into pre-analysis plans. The results in 
column 5 illustrate another important point: low test-retest reliability in a given variable does not 
necessarily imply that it is difficult to obtain significant estimates of experimental effect. For example, in 
the case of savings during the last 12 months (row 13), the positive estimated experimental effect is 
significant at the 0.01 level in both the adjusted and unadjusted quantile (median) regression model and 
the robust regression mode (as well as at the 0.05 level in the unadjusted two-part model). The low test-
retest reliability of this variable (r=0.045 from BS to ES) appears to be due mainly to the presence of 
large random measurement errors that do not bias the estimates of experimental effect (as in the 
example discussed in Box 3). 

5.2 Findings with respect to composite variables 

Column 1 of Summary Table 3 presents the ten available test-retest reliability estimates of the 17 
composite variables listed in the table (the remaining variables are measured in only one survey round), 
including identifying the scales that yield the highest and lowest BS to ES correlations. There is no clear 
pattern.25 The scales achieving the highest estimates are the PM scale (3 times), the PC scale (1 time), 
SM scale (3 times) and the IRT scale (3 times), while those achieving the lowest estimates are the PM 
scale (1 time), the PC scale (2 times), SM scale (3 times) and the IRT scale (4 times). Another general 
finding is that test-retest estimates of the composite variables in Summary Table 3 tend to be higher 
than those of the problematic economic variables in Summary Table 2. For example, the BS to ES test-
retest reliability of the HH asset index in row 1 varies only from a low of 0.705 for the SM scale to a high 
of 0.749 for the PC scale. There are several reasons for this. First, the composite variables are measures 
ōŀǎŜŘ ƻƴ ƳǳƭǘƛǇƭŜ ǾŀǊƛŀōƭŜǎ όнл ǾŀǊƛŀōƭŜǎΣ ƻǊ άƛǘŜƳǎΣέ ƛƴ ǘƘŜ ŎŀǎŜ ƻŦ ǘƘŜ II ŀǎǎŜǘ ƛƴŘŜȄύΣ ŀƴŘ ƳǳŎƘ ƻŦ ǘƘŜ 
random measurement error is averaged out of the composite variables. Second, most of the items 
included in the composite variables are either dichotomous or categorical variables with limited ranges, 
so that the composite variables do not have any extreme values. Despite these advantages, however, 
some composite variables do have relatively low test-ǊŜǘŜǎǘ ǊŜƭƛŀōƛƭƛǘȅΦ ¢ƘŜ ƭƻǿŜǎǘ ƛǎ άǘǊǳǎǘ ƛƴ ōŀƴƪǎέ 
(row 17) with lowest to highest BS to ES correlations ranging from 0.170 to 0.179 (similar to the 
corresponding test-retest estimates for primary business profits in row 1 of Summary Table 2). The most 
likely explanation for the low test-retest reliability of trust in banks is that it is based on three subjective 
ratings that appear not to be very stable over time.  

Column 2 summarizes the evidence bearing on the criterion validity of the composite variables. For 
example, in the case of the HH asset index (row 1), the evidence supporting its criterion validity as a 
measure of HH income is strong, including 10 significant estimated coefficients in Appendix 2 Table 71 
(Box 4 presents additional evidence bearing on the criterion validity of the HH asset index as a measure 
of HH income). The evidence supporting the criterion validity of the trust in banks composite variable is 
almost as strong (8 significant estimated coefficients in Appendix 2 Table 69), despite its relatively low 
test-retest reliability. In fact, column 2 indicates that most of the composite variables have either 
moderate or strong criterion validity. However, there are three exceptions, two of which involve 
subjective variables (subjective well-being in row 2 and subjective time preference in row 14). The third 

 

25 However, if we give one point for achieving the highest score and subtract one point for achieving the lowest, 
the PM scale is the winner (with 2 points), followed by the SM scale (0 points), and with the IRT and PC scales 
trailing with -1 and -2 points respectively. 
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(marital agency in row 5) is based on four objective questions.26 However, as discussed in Appendix 2, 
this composite variable is quite complex, and several simplifying assumptions are made in its calculation.  

Box 4. HH asset indexes are a measure of HH income, not assets 

Data on the ownership of 20 household durable goods were collected in all three survey rounds (the 
actual goods are listed in Appendix 1). These types of data are considered relatively easy to collect and 
relatively reliable, and composite variables constructed from them (HH asset indexes) can be used as a 
cost-effective alternative to other measures of HH income based on detailed income or consumption 
Řŀǘŀ όCƛƭƳŜǊ ŀƴŘ {Ŏƻǘǘ нлмнύΦ IƻǿŜǾŜǊΣ ǘƘŜ άŦŀŎŜέ ǾŀƭƛŘƛǘȅ ƻŦ II ŀǎǎŜǘ ƛƴŘŜȄŜǎ ŀǎ ƳŜŀǎǳǊŜǎ ƻŦ II 
income (as distinct from HH wealth or some other latent construct) is not obvious. One possible 
theoretical rationale is that the demand for durable assets is positively related to HH income, with the 
strength of the relationship stronger in the case of some assets (e.g., smart phones, refrigerators, cars, 
washing machines) with relatively high income elasticities compared to others (e.g., TVs, bicycles, simple 
hand phones). Table 8 shows the results of regressing either simple ownership (0-1) of the 20 durable 
goods (column 3) or the number of each item owned (column 4), on the natural log of the predicted 
measure of HH income discussed above. The results indicate that most (but not all) of the simple 
regressions are highly significant (i.e., 30 of the 40 t-statistics), suggesting that the estimated coefficients 
contain a lot of information on HH income. The question is how best to distill this information into an 
estimate of HH income (i.e., which scale to use). The standard method is to use the PC scale that is 
obtained from principal components analysis (PCA), i.e., the predicted score obtained from the 
estimated eigenvector loadings of each item on the first principal component of the 20 variables (shown 
in columns 5 and 6 of Table 8). This predicted score then becomes the asset index measure of HH 
income.27 Examining the values in columns 3-6 of Table 8, one sees that the estimated eigenvector 
loadings in columns 5 and 6 are closely correlated with the corresponding estimated t-statistics in 
columns 3 and 4, establishing the criterion validity of the asset index as a measure of HH income. This is 
a very useful finding because it provides a cost-effective way to estimate HH income without having to 
measure the actual income streams that contribute to HH incomes (which in a rural setting typically 
include both agricultural and business income in addition to wage and salary income).  

(end of Box #4)  

Column 3 discusses which (if any) of the four alternative scales used in calculating the composite 
variables is preferred, with the preference based mainly on the estimates of test-retest reliability (if 
ŀǾŀƛƭŀōƭŜύ ƛƴ ŎƻƭǳƳƴ м ŀƴŘ ƻƴ ǘƘŜ ŜǾƛŘŜƴŎŜ ƻŦ ǘƘŜ ǾŀǊƛŀōƭŜΩǎ ŎǊƛǘŜǊƛƻƴ ǾŀƭƛŘƛǘȅ ǎǳƳƳŀǊƛȊŜŘ ƛƴ ŎƻƭǳƳƴ нΣ 
but in some cases also on the experimental effect estimates discussed in column 5. The information in 
column 3 indicates that it is not possible to identify a clear preference for one (or even two scales) over 
the others for 11 of the 17 composite variables. In seven of these 11 cases, the evidence supports a 
slight preference for one or two of the scales over the others (rows 2, 3, 8, 11, 12, 14), as indicated in 
column 3, but not in the remaining five cases either because there is no basis for preferring any one or 
two of the scales over the others (rows 6, 10 and 17) or because the evidence is conflicting (rows 4 and 
15). For the 6 composite variables where there is a clear basis for preferring one or two of the 
alternative scales over the others (rows 1, 5, 7, 9, 13 and 16) the proportional mean (PM) scale is 

 

26 The four questions are: (1) What percentage of your earnings is your spouse aware of? (1) What percentage of 
HH expenses are covered by your spouse? (3) Who has access to the money you make from your business? (4) 
Who decides how the money from your business will be spent? 

27 The estimated eigenvector loadings on the first principal component are the coefficients of the linear function 
that explains the highest proportion of the total variation in the 20 variables. 
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preferred for one variable (row 9), in combination with the IRT scale, the principal component (PC) scale 
is preferred for another (row 1) , the standardized mean (SM) scale is preferred for two variables (rows 5 
and 7), and the IRT scale is preferred for the remaining two variables (rows 13 and 16), as well as in row 
9 where it is preferred jointly with the proportional mean (PM) scale. The conclusion is that it is not 
possible to identify a preferred scale for composite variables analytically in many cases, but that it is 
possible in some cases.  

The information in columns 4 and 5 is provided to address the question: Does it matter which scale is 
used in calculating composite variables? Column 4 answers this question with evidence from behavioral 
research, specifically, multivariate analysis of the relationships between the various composite variables 
and the gender of business owners. Column 5 answers the same question with examples from 
experimental research, specifically, estimates of the experimental effect of the business training 
provided to randomly selected WBOs on the composite variables.  

Column 4 discusses the findings of behavioral research on the relationships between the composite 
variables and gender, with other relevant factors held constant. WBOs (and particularly currently 
married WBOs) have significantly higher values of the HH asset index with all four alternative scales (row 
1).28 WBOs also report significantly higher adherence to recommended business practices (row 7), 
particularly when this composite variable is calculated with the IRT scale, and significantly higher trust in 
banks (row 17), with all scales except the IRT scale.29 In contrast, personal agency is significantly lower 
among WBOs with all four scales (row 3), and WBOs are significantly disadvantaged in most of the 
remaining composite variables, including: (1) intensity of banking services use, with all four scales (row 
8) (2) mobile phone use (row 9), but consistently significant only with the IRT scale, (3) community 
participation, with all four scales (row 12), (4) subjective time preference, with all four scales (row 14), 
and (5) access to bank accounts, with all four scales (row 15). Intra-HH agency (row 4) is not significantly 
ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ōǳǎƛƴŜǎǎ ƻǿƴŜǊΩǎ ƎŜƴŘŜǊΣ ŀƴŘ ǘƘŜǊŜ ŀǊŜ ƴƻ ǎƛƎƴƛŦƛŎŀƴǘ ƎŜnder differences in cognitive 
ability, with all four scales (row 13). Perhaps most interestingly, the behavioral analysis indicates that 
the sign of the gender gap in MM use, initially favoring MBOs in the BS, is reversed in the ES (possibly 
due to the training provided to randomly selected WBOs, as discussed in Box 5).  

Column 5 discusses the experimental research findings on the estimated effects of the business training 
provided to randomly selected WBOs on the composite variables. Experimental effect estimates cannot 
be obtained for four of the variables because only BS data were collected (rows 11-14). The available 
experimental effect estimates (either adjusted, unadjusted or both) for most of the remaining 
composite variables are statistically significant for one or more scales (the four exceptions are in rows 6 
and 15-17). In most cases, the experimental effect estimates are significant with all four scales (rows 1-
5, 7 and 9), whereas in two cases, the adjusted estimates are significant only with the proportional mean 
and principal component scales (rows 8 and 10). The finding that so many of the experimental effect 
estimates are significant for all four scales is consistent with the findings in column 3 that it is often 
difficult to identify a preferred scale. However, even when the estimates are significant with all four 
scales, the significance levels do vary in several cases (i.e., rows 1-3 and 7), which could be important in 

 

28 This finding is consistent with the findings for the predicted measure of HH income in Summary Table Two (row 
5), which is important because (as discussed in Box 4), both variables are reliable and valid measures of HH 
income. 

29 Although marital agency (row 5) is also significantly higher among WBOs (at the 0.001 level), this composite 
variable has only weak criterion validity (column 2). 
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smaller samples.30 The experimental effect estimates show only one link to the preferred scales 
identified in column 3, i.e., the slight preference for the proportional mean (PM) and principal 
component (PC) scales for the intensity of banking services use (row 8) is consistent with the 
experimental effect estimates, which are significant (at the 0.05 level) only for these two scales. The fact 
that such links are not more numerous suggests that there is only limited value in using the baseline 
data to identify preferred scales that could then be reflected in pre-analysis plans.  

Box 5. The business training had unexpected experimental effects 

The social experiment for which the survey data were collected was designed to increase the use of the 
newly established mobile money (MM) services made available by the partner bank in all 401 sample 
villages. In the BS, only 1.68% of sample business owners reported having ever used any MM services 
(1.58% of women business owners and 1.82% of men business owners). In the ES, however, 4.23% of 
business owners reported ever use of any MM services (4.73% of women business owners and 3.49% of 
men business owners). The business training provided exclusively to randomly assigned women business 
ƻǿƴŜǊǎ ƛƴŎƭǳŘŜŘ ǘǊŀƛƴƛƴƎ ƛƴ ǘƘŜ ǳǎŜ ƻŦ ǘƘŜ ǇŀǊǘƴŜǊ ōŀƴƪΩǎ ōǊŀƴŎƘƭŜǎǎ ōŀƴƪƛƴƎ ǎŜǊǾƛŎŜǎΦ 5ŀǘŀ ƛƴ ŀƭƭ ǘƘǊŜŜ 
survey rounds on the use of MM services from any bank were combined into a single composite variable 
ƻƴ άaa ǳǎŜέ όǊƻǿ фύΣ ǿƛǘƘ ŀ ŎƭŜŀǊ ǇǊŜŦŜǊŜƴŎŜ ŦƻǊ ǘƘŜ ǇǊƻǇƻǊǘƛƻƴŀƭ ƳŜŀƴ όtaύ ŀƴŘ Lw¢ ǎŎŀƭŜǎ ƛƴŘƛŎŀǘŜŘ ƛƴ 
column 3. However, both adjusted and unadjusted estimates of the experimental effect of the business 
training on MM use are statistically significant at the 0.01 and 0.05 levels respectively with all four scales 
indicating that the business training encouraged WBOs to use MM services from all banks, not only 
those of the partner bank. 

(end of Box #5) 

6. Conclusions 

This paper addresses issues related to the measurement of economic empowerment using a mix of 
analytical tools from economics, psychology and other disciplines. Specifically, the paper assesses the 
reliability and validity of multiple measures of economic empowerment at the household level, using a 
unique data set on both women and men business owners from rural Indonesia as a case study and 
focusing on two types of variables with special measurement issues: economic variables with 
problematic distributions and composite variables (indexes) representing multiple variables by a single 
ǾŀƭǳŜΦ Lƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜ ǇŀǇŜǊ ŀƭǎƻ ŀŘŘǊŜǎǎŜǎ ǘƘŜ ǉǳŜǎǘƛƻƴΣ ά5ƻŜǎ ƛǘ ƳŀǘǘŜǊΚέ ōȅ ŘƛǎŎǳǎǎƛƴƎ ǘƘŜ ŜȄǘŜƴǘ ǘƻ 
which the findings of both behavioral and experimental research vary with the statistical model used to 
analyze problematic economic variables or with the scale used in calculating composite variables.  

The paper analyzes 17 problematic economic variables, most having highly skewed distributions, large 
numbers of extreme values and/or large concentrations of zero values. The analysis finds wide variation 
in the test-retest reliability of the problematic economic variables, reflecting both possible changes in 
the true values due to relatively long intervals between successive measurements and the likely 
presence of large measurement errors, particularly in variables such as profits, savings and investment 
for which respondents are asked to provide estimates for past periods of up to the past 12 months. 
Using alternative statistical models that are designed to deal with the problematic features of these 
economic variables, the paper finds moderate to strong evidence supporting the criterion validity of 
most of the variables. However, the validity assessments often vary depending on the statistical model 

 

30 The impact estimates in this paper are based on sample sizes exceeding 2,200 WBOs, which is larger than in 
many experiments. 
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used (for example, fewer significant relationships when ordinary least-squares (OLS) estimation is 
applied directly to the reported variables). One important conclusion when working with problematic 
economic variables is that it is very important to use statistical models that are appropriate to address 
their specific problematic features. 

¢ƘŜ ǇŀǇŜǊΩǎ ŦƛƴŘƛƴƎǎ ŀǊŜ ƭŜǎǎ ŎƻƴŎƭǳǎƛǾŜ ǊŜƎŀǊŘƛƴƎ ǘƘŜ ōŜǎǘ ǎŎŀƭŜǎ ǘƻ ǳǎŜ ǿƘŜƴ ŎŀƭŎǳƭŀǘƛƴƎ ŎƻƳǇƻǎƛǘŜ 
variables. The paper finds that the test-retest reliability of the 17 composite variables analyzed is 
ƎŜƴŜǊŀƭƭȅ ƘƛƎƘŜǊ ǘƘŀƴ ǘƘŀǘ ƻŦ ǘƘŜ ǇǊƻōƭŜƳŀǘƛŎ ŜŎƻƴƻƳƛŎ ǾŀǊƛŀōƭŜǎΣ ǇǊƻōŀōƭȅ ōŜŎŀǳǎŜ ǘƘŜȅ ŀǊŜ άŀǾŜǊŀƎŜǎέ 
of multiple individual items with limited ranges. However, the paper finds that it is not always possible 
to identify one (or even two) preferred scales for most the composite variables. Of the 17 composite 
variables analyzed, a clear preference for one (or two) scales is identified for only six variables, with the 
IRT scale preferred for three of the six variables (including one for which the proportional mean scale is 
also preferred), two variables for which the standardized mean scale (i.e., a z-score) is preferred and one 
variable in which the principal component scale is preferred (i.e., the HH asset index, for which the 
principal component scale has been used from the start). Of the 13 composite variables for which 
impact estimates are possible (with the availability of follow-up data), all but two are either significant 
or insignificant across all four scales (although often with differing significance levels, which may be 
important in smaller samples). The overall conclusion is that it matters in some cases which scale is used 
in calculating composite variables, but much less than using an appropriate statistical model with 
problematic economic variables. 

The WEE variables analyzed in this paper include seven subjective variables, including four composite 
variables (i.e., quality of life, personal agency, subjective time preference and trust in banks) and three 
non-problematic scalar variables that are discussed in Appendix 2 (i.e., concern about food insecurity 
and two measures of willingness to take risks). Because there is great interest in the use of more WEE 
subjective measures, it is useful to summarize some of the findings with respect to these measures, 
despite their limited representation in the data set. First, the evidence on their test-retest reliability is 
scant because data on all but one of the subjective measures are limited to one survey round (either the 
BS or the MS). The exception is trust in banks (a composite variable) for which BS to ES correlations 
range from 0.170 to 0.179 (depending on the scale), which is relatively low among the 17 composite 
variables analyzed in this paper (by comparison, the corresponding correlations in the intensity of use of 
banking services composite variable range between 0.425 to 0.570, depending on the scale).  

Low test-retest reliability suggests the presence of substantial measurement error in this composite 
variable. The multivariate regression analysis used to assess the criterion validity of this variable 
(Appendix 2 Table 69) finds 7-8 significant estimated coefficients, depending on the scale (gender is 
statistically insignificant with the IRT scale). However, the comparable R2s statistics for this composite 
variable are all below 0.02, which is very low and consistent with the presence of substantial 
measurement error (much of which is apparently random, with 7-8 of the 11 estimated regression 
coefficients statistically significant with theoretically plausible signs).31 Both the adjusted and unadjusted 
impact estimates are also statistically insignificant with all four scales, possibly due in part to the 
presence of substantial random measurement error.32 These findings point to the following conclusions: 
subjective variables may include substantial random measurement error resulting in low reliability.  

 

31 Low R2s may also occur when a variable is largely driven by unobserved idiosyncratic variables, which is arguably 
more likely with subjective variables. 

32 However, significant impact estimates are obtained for the other two subjective composite variables for which 
impact estimates could be obtained (i.e., subjective well-being and personal agency). 
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¢Ƙƛǎ ǇŀǇŜǊΩǎ ǳƭǘƛƳŀǘŜ ǇǳǊǇƻǎŜ ƛǎ ǘƻ ŦƻǎǘŜǊ ƳƻǊŜ ŀŎŎǳǊŀǘŜ ŜǎǘƛƳŀǘŜǎ ƻŦ ƎŜƴŘŜǊ ŘƛŦŦŜǊŜƴŎŜǎ ƛƴ economic 
empowerment and of the effects of interventions designed to eliminate them by encouraging program 
managers and researchers to give sufficient attention to the measurement properties of their data. This 
paper is premised on the belief that insufficient attention has been given in the past to measurement 
issues in the collection and analysis of data on economic empowerment, leading to possibly biased 
conclusions about the effects of experimental interventions on key problematic economic variables such 
as profits, savings or investment or possibly biased inferences about the gender differences observed in 
behavioral data. The sensitivity of experimental effect estimates (both adjusted and unadjusted) to the 
use of particular statistical models (and even particular scales for composite variables in some cases) 
suggests that this could be a problem even in the routine monitoring of outcomes between treated and 
untreated populations.  
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Summary Tables 

 

Summary Table 1. List of variables analyzed by conceptual framework (Element and dimension) 

ELEMENT DIMENSION VARIABLE VARIABLE TYPE DATA SOURCE(S) RELEVANT 
TABLES 

  (1) (2) (3) (4) 

ACHIEVEMENTS      

Achievements Personal income Primary business 
profits (reported) 

Continuous 
variable 

BS, MS, ES Tables 1-2, 5, 61 

Achievements Personal income Primary business 
profits (calculated) 

Continuous 
variable 

MS Table 3 

Achievements Personal income Primary business 
revenue 

Continuous 
variable 

MS Table 4 

Achievements Personal income Wage and salary 
earnings 

Continuous 
variable 

BS Table 6 

Achievements Personal assets Total current 
savings balances 

Continuous 
variable 

MS, ES Table 11 

Achievements Personal assets Net financial assets Continuous 
variable 

MS Table 12 

Achievements Business assets Total value of 
business capital 

Continuous 
variable 

BS, MS, ES Tables 13, 14 

Achievements Business assets Number of 
reported primary 
business customers  

Discrete variable BS, MS, ES Tables 33-34 

Achievements Business assets Primary business 
registered with the 
government 

Dichotomous 
variable (not 
problematic) 

BS, MS, ES Table 72 

Achievements Household income Household income 
(predicted) 

Continuous 
variable 

MS Tables 7, 9 

Achievements Household income HH asset index Composite variable BS, MS, ES Tables 8, 10, 71 

Achievements Quality of life Subjective well-
being 

Composite variable 
(subjective) 

MS Tables 17-18 

Achievements Quality of life Number of hours 
worked in a typical 
month by business 
owners 

Discrete variable  
(not problematic) 

BS, MS, ES Tables 19, 20 

Achievements Vulnerability to 
shocks 

Instability in HH 
income 

Continuous 
variable 

MS Table 15 

Achievements Vulnerability to 
shocks 

Concern about food 
insecurity 

Dichotomous 
variable 
(subjective, not 
problematic) 

BS Table 16 

AGENCY/EMPOWERMENT      

Agency / empowerment Agency Personal agency Composite variable 
(subjective) 

BS, MS, ES Table 21 

Agency / empowerment Agency Marital agency Composite variable BS, MS, ES Tables 25-27 

Agency / empowerment Agency Intra-HH agency Composite variable BS, MS, ES Tables 22-24 
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ELEMENT DIMENSION VARIABLE VARIABLE TYPE DATA SOURCE(S) RELEVANT 
TABLES 

  (1) (2) (3) (4) 

Agency / empowerment Saving Any savings in the 
last 12 months (BS, 
ES) or last 3 months 
(MS) 

Dichotomous 
variable 
(not problematic) 

BS, MS, ES Table 35 

Agency / empowerment Saving Total amount saved 
in the last 12 
months (BS, ES) or 
last 3 months (MS) 

Continuous 
variable 

BS, MS, ES Tables 36, 38, 39, 
65 

Agency / empowerment Saving Total amount saved 
(as above) in 
relation to primary 
and second 
business profits 

Continuous 
variable 

BS, MS, ES Tables 37, 38 

Agency / empowerment Borrowing Any currently 
outstanding bank 
loans  

Dichotomous 
variable 
(not problematic) 

BS, MS, ES Tables 40, 41, 43, 
44 

Agency / empowerment Borrowing Amount borrowed 
during the past 3 
months 

Continuous 
variable 

MS Table 42 

Agency / empowerment Borrowing Total amount of 
currently 
outstanding loans 
from all sources 

Continuous 
variable 

MS Tables 43, 44 

Agency / empowerment Borrowing Ever borrowed 
from money 
lenders 

Dichotomous 
variable 
(not problematic) 

ES Table 45 

Agency / empowerment Borrowing Number of loans 
from money 
lenders in last 12 
months 

Discrete variables  
(not problematic) 

ES Table 45 

Agency / empowerment Borrowing Ever borrowed 
from non-bank 
financial institution 

Dichotomous 
variable 
(not problematic) 

ES Table 45 

Agency / empowerment Borrowing Number of loans 
from non-bank 
financial 
institutions in last 
12 months 

Discrete variables  
(not problematic) 

ES Table 45 

Agency / empowerment Business 
investment 

Reported value of 
business 
investment in the 
past 12 months 

Continuous 
variable 

ES Tables 46. 49 

Agency / empowerment 
(also listed above under 
Achievements/Quality of 
life) 

Personal work 
effort 

 

Total hours worked 
in a typical month 
in the primary and 
second business 

Discrete variable  
(not problematic) 

BS, MS, ES Tables 19, 20 

Agency / empowerment Mobilization of 
additional labor 

Number of unpaid 
workers in the 
primary and second 
business 

Discrete variable BS, MS, ES Tables 30-31 

Agency / empowerment Mobilization of 
additional labor 

Number of paid 
workers in the 

Discrete variable BS, MS, ES Tables 30, 32 
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ELEMENT DIMENSION VARIABLE VARIABLE TYPE DATA SOURCE(S) RELEVANT 
TABLES 

  (1) (2) (3) (4) 

primary and second 
business 

Agency / empowerment Mobilization of 
additional labor 

Help received from 
other HH members 

Composite variable BS, MS, ES Table 70 

Agency / empowerment Business practices Adherence to 
recommended 
business practices 

Composite variable BS, ES Tables 28-29 

Agency / empowerment Use of financial 
services 

Access to bank 
accounts 

Composite variable BS, MS, ES Table 66, 68 

Agency / empowerment Use of financial 
services 

Intensity of use of 
banking services 

Composite variable BS, MS, ES Tables 50-52 

Agency / empowerment Use of financial 
services 

Ever use of mobile 
money (MM) 
services 

Dichotomous 
variable 

BS, MS, ES Tables 56 

Agency / empowerment Use of financial 
services 

Use of mobile 
money (MM) 
services 

Composite variable BS, MS, ES Tables 53-56 

Agency / empowerment Networking Business 
connections 

Composite variable  BS Table 58 

Agency / empowerment Community 
participation 

Participation in 
voluntary activities 

Composite variable BS Table 59 

RESOURCES      

Resources Age/experience Age in years Discrete variable  
(not problematic) 

BS, MS, ES see Appendix 2 
(text) 

Resources Age/experience Number of years 
worked in primary 
business 

Discrete variable  
(not problematic) 

BS, MS, ES Table 62 

Resources Education Highest level of 
schooling 
completed 

Discrete variable 
 (not problematic) 

BS Table 63 

Resources Education Cognitive ability Composite variable BS Tables 60, 62 

Resources Psychological 
characteristics 

Willingness to take 
risks 

Discrete variable  
(subjective, not 
problematic) 

BS Table 63 

Resources Psychological 
characteristics 

Subjective time 
preference 

Composite variable 
(subjective) 

BS Tables 64, 65 

Resources Access to financial 
services 

Access to bank 
accounts 

Composite variable BS. MS, ES Tables 66, 68 

Resources Access to financial 
services 

Distance to banking 
services 

Composite variable ES Table 67 

Resources Access to 
infrastructure 

Mobile phone use Composite variable BS, MS, ES Table 57 

Resources Social capital Trust in banks Composite variable 
(subjective) 

BS Table 69 
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Summary Table 2. Problematic economic variables 

    Does the use of alternative statistical models with 
problematic variables make a difference? 

Variable 

(units) 

Problematic 
characteristics of 
distributions 

Test-retest reliability33 Criterion validity Behavioral 
relationships 
(gender) 

Experimental effects  
(business training) 

 (1) (2) (3) (4) (5) 

(1) Primary 
business 
profits (as 
reported) 

(Rp. millions) 

Reported variable 
Skewness: 17.5 (BS) 
Kurtosis: 475.9 
Extreme values: 166 (BS) 
Zero values: 4 (BS) 
Natural log transform 
Skewness: -0.432 (BS) 
Kurtosis: 4.62 
Extreme values: 0 

Reported variable 
BS to ES: 0.148  
BS to MS: 0.264  
MS to ES: 0.397 
Natural log transform 
BS to ES: 0.566 
BS to MS: 0.534 
MS to ES: 0.596 
 

Strong (Table 1), with 
11 significant estimated 
coefficients with the log 
regression model, 
compared to 7 with the 
OLS regression model. 

².hΩǎ ǊŜǇƻǊǘŜŘ 
profits are 
significantly lower (at 
the 0.001 level) in all 
5 models, other 
factors equal. 

Estimated impact positive and 
significant in the following 
statistical models in Table 4: 
Log (unadjusted)*** / 

(adjusted)** 
OLS, (unadjusted)* 
Winsorized OLS (unadjjusted)* 
Robust (unadjusted)*  

(2) Primary 
business 
profits 
(calculated 
from revenue 
and 
expenses) 

(Rp. millions) 

Reported variable 
Skewness: 18.6 (MS) 
Kurtosis: 578.6 
Extreme values: 148  
Zero values: 6 
Negative values: 131 
Natural log transform 
Skewness: -2.12 (MS)  
Kurtosis: 3.74 
Extreme values: 1  

N/A (data were 
collected in only one 
survey round) 

Moderate (Table 3), 
with 9 significant 
estimated coefficients 
with the log regression 
model, compared to 6 
with the  OLS regression 
model 

².hΩǎ ŎŀƭŎǳƭŀǘŜŘ 
primary business 
profits are 
significantly lower (at 
the 0.05 level of 
higher) in 3 models 
(not including OLS).  

(Not shown) Estimated impact 
of the business training on the 
calculated primary profits of 
WBOs is statistically 
insignificant in all five models 

(3) Primary 
business 
revenue 

(Rp. millions) 

Reported variable 
Skewness: 18.7 (MS) 
Kurtosis: 416.3 
Extreme values: 123 
Zero values: 0 
Natural log transform 
Skewness: 0.015 (MS) 
Kurtosis: 3.74 
Extreme values: 2 

N/A (data were 
collected in only one 
survey round) 

Moderate (Table 5), 
with 7 significant 
estimated coefficients 
with the robust 
regression model, 
compared to 3 with the 
OLS regression model. 

².hΩǎ ǊŜǇƻǊǘŜŘ 
business revenue is 
significantly lower (at 
the 0.05 level) only in 
the log regression 
model 

(Not shown) Estimated impact 
of the business training on the 
primary business revenue of 
WBOs is statistically 
insignificant in all unadjusted 
models (adjusted models are 
not possible because no BS 
data were collected on 
business revenue).  

(4) Wage and 
salary 
earnings 

(Rp. millions) 

Reported variable 
Skewness: 13.9 (BS)  
Kurtosis: 348.8 
Extreme values: 647 
Zero values: 4178 
Natural log transform 
Skewness: -0.305 (BS) 
Kurtosis: 2.77 
Extreme values: 0 

N/A (data were 
collected in only one 
survey round) 

Moderate (Table 6), 
with 7 significant 
estimated coefficients 
obtained with the 
winsorized OLS, log and 
robust regression 
models, compared to 6 
with the OLS model and 
4 with the quantile 
(median) regression 
model.  

².hǎΩ ǿŀƎŜ ŀƴŘ 
salary earnings are 
significantly lower (at 
the 0.001 level) in all 
five statistical models 
(about 35% lower).  

No impact estimates are 
possible because only BS data 
were collected on wage and 
salary earnings 

(5) HH 
income 
(predicted)  

(Rp. millions) 

Reported variable 
Skewness: 6.77 
Kurtosis: 76.4 
Extreme values: 69 
Zero values: 0 
Natural log transform 
Skewness: 0.112 
Kurtosis: 3.29 
Extreme values: 0 
Zero values: 1 

N/A (data were 
collected in only one 
survey round) 

Moderate (Table 7), 
with 4 significant 
estimated coefficients, 
However, (not shown) 
the robust regression 
model yields 6 
significant estimated 
coefficients, compared 
to 3 by the OLS 
regression model. 

όbƻǘ ǎƘƻǿƴύ ².hǎΩ 
reported and 
predicted HH 
incomes are 
significantly higher, 
except in the OLS 
model.  

(Not shown) Estimated impact 
of the business training on the 
predicted HH income of WBOs 
is statistically insignificant in all 
five unadjusted models 
(adjusted models are not 
possible because there are no 
BS data on HH income). 

 

33 All estimates refer to the correlation coefficient (r, not to R=r2) and are significant at the 0.05 level or higher 
unless otherwise indicated. 
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    Does the use of alternative statistical models with 
problematic variables make a difference? 

Variable 

(units) 

Problematic 
characteristics of 
distributions 

Test-retest reliability33 Criterion validity Behavioral 
relationships 
(gender) 

Experimental effects  
(business training) 

 (1) (2) (3) (4) (5) 

(6) Total 
savings 
balances 

(Rp. millions) 

Reported variable 
Skewness: 23.1 
Kurtosis: 877.0 
Extreme values: 287 
Zero values: 409 
 

Reported values 
MS to ES: 0.270 
(no BS data on savings 
balances) 

Moderate (Table 11), 
with 7 significant 
estimated coefficients 
with the two-part 
model. 

No significant gender 
difference with the 
OLS or winsorized 
OLS models, but 
significantly higher 
savings of WBOs in 4 
other models 

(Not shown) Unadjusted 
estimates of the impact of the 
business training on total 
savings balances were positive 
and significant in three of the 
seven models for which results 
are reported in Table 11: OLS 
(0.10 level), Two-part and 
Robust models (0.05 level).  

(7) Net 
financial 
assets 

(Rp. millions) 

Reported variable 
Skewness: 25.4 (MS) 
Kurtosis: 871.5 
Extreme values: 191 (+) 
and 90 (-)  
Zero values: 81 
Negative values: 816 
IHS transform 
Skewness: -0.122 
Kurtosis: 2.35 
Extreme values: 49 (+) 
and 29 (-) 

N/A (data were 
collected in only one 
survey round) 

Moderate (Table 12), 
with 9 significant 
estimated coefficients 
with the OLS winsorized 
(highest and lowest 2% 
of values), the IHS 
model, and the robust 
regression model, 
compared to only 3 
with the OLS model. 

No gender difference 
in the OLS or 
winsorized OLS 
models, but 
significantly positive 
in 3 other models 
(Table 12) 

(Not shown): Unadjusted 
estimates of the impact of the 
business training on net 
financial balances are positive 
and significant (at the 0.10 
level) only in the IHS model.  

(8) Total 
value of 
business 
capital 

(Rp. millions) 

Reported variable 
Skewness: 8.97 (BS) 
Kurtosis: 111.5 
Extreme values: 418 
Zero values: 1 
Natural log transform 
Skewness: 0.138 
Kurtosis: 3.08 
Extreme values: 0 

Reported variable 
BS to ES: 0.571  
BS to MS: 0.412 
MS to ES: 0.424 
Natural log transform 
BS to ES: 0.662 
BS to MS: 0.692 
MS to ES: 0.705 

Moderate (Table 13), 
with 9 significant 
estimated coefficients 
with the log regression 
model, compared to 6 
with the OLS model. 

WBOs have very 
significantly lower 
total business capital 
values in all five 
models.  

Unadjusted estimates in Table 
14 are consistently positive, 
but only significant (at the 0.05 
level) in the robust regression 
model. However, the adjusted 
estimates are positive and 
significant at 0.05 level in the 
log and robust regression 
models and at the 0.10 level in 
the OLS model. 

(9) Instability 
in HH income 

(ratio) 

Reported variable 
Skewness: 11.1 
Kurtosis: 171.0 
Extreme values: 161  
Zero values: 5 
Natural log transform 
Skewness: -3.478 
Kurtosis: 47.06 
Extreme values: 0 
 

N/A (data were 
collected in only one 
survey round) 

Weak(Table 15), due to 
reversals in the signs of 
two significant 
estimated coefficients 
and to the positive sign 
of the significant 
estimated relationship 
with the number of 
earnings sources, which 
economic theory 
suggests should be 
negative (due to risk 
pooling). 

Income instability is 
lower among women 
business owners and 
significantly in 3 of 5 
models: OLS (.05 
level), OLS 
(winsorized) and log 
(at 0.001 level).  

(Not shown) Estimated impact 
of the business training on the 
instability of HH income is 
statistically insignificant in all 
unadjusted models (adjusted 
models are not possible 
because no BS data on HH 
income were collected). 

(10) Number 
of unpaid 
workers in 
the primary 
business 

(number) 

Reported variable 
Skewness: 13.4 (BS) 
Kurtosis: 438.6 
Extreme values: 15 
Zero values: 1449 
  
 
 

Reported variable 
BS to ES: 0.293 
BS to MS: 0.339 
MS to ES: 0.415 
 
 

Moderate (Tables 30, 
31), with 10 significant 
estimated coefficients 
with the Winsorized 
OLS model. 

WBOs employ 
significantly more 
unpaid workers in all 
four statistical 
models. 

(Not shown) Both adjusted and 
unadjusted impact estimates 
are consistently positive and 
insignificant in all four models 
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    Does the use of alternative statistical models with 
problematic variables make a difference? 

Variable 

(units) 

Problematic 
characteristics of 
distributions 

Test-retest reliability33 Criterion validity Behavioral 
relationships 
(gender) 

Experimental effects  
(business training) 

 (1) (2) (3) (4) (5) 

(11) Number 
of paid 
workers in 
the primary 
business 

(number) 

Reported variable 
Skewness: 15.2 
Kurtosis: 355.0 
Extreme values: 782* 
Zero values: 4043 
* Number of extreme 
values is equal to the 
number of non-zero 
values 

Reported variable 
BS to ES: 0.586 
BS to MS: 0.493 
MS to ES: 0.664 

Moderate (Tables 30, 
32), with 7 significant 
estimated coefficients 
with the Winsorized 
OLS model. 

WBOs employ 
significantly fewer 
paid workers in all 
four statistical 
models. 

(Not shown) Both adjusted and 
unadjusted impact estimates 
are consistently positive and 
insignificant in all models 

(12) Number 
of reported 
customers in 
the primary 
business 

(number) 

Reported variable 
Skewness: 4.97 (BS) 
Kurtosis: 38.3 
Extreme values: 417 
Zero values: 0 
Natural log transform 
Skewness: 0.335 
Kurtosis: 2.46 
Extreme values: 0 

Reported variable 
BS to ES: 0.328 
BS to MS: 0.133 
MS to ES: 0.235 
Natural log transform 
BS to ES: 0.471 
BS to MS: 0.367 
MS to ES: 0.519 
 

Moderate (Table 33), 
with 8 significant 
estimated coefficients 
with the log regression 
model, compared to 5-6 
with the other models 

WBOs report 
significantly fewer 
customers of their 
primary businesses in 
all five statistical 
models. 

Consistently positive and 
significant adjusted and 
unadjusted estimates in Table 
34 in the log regression model 
(at the 0.05 and 0.10 levels 
respectively) and in the robust 
regression model (at the 0.10 
level). 

(13) Total 
savings 
during the 
last 12 
months, 
including 
zeroes (MS: 
last 3 
months) 

(Rp. millions) 

Reported variable 
Skewness: 50.6 
Kurtosis: 2853,2 
Extreme values: 257 
Zero values: 1072 

Reported variable 
BS to ES: 0.045 
BS to MS: 0.029* 
MS to ES: 0.186* 
*  No adjustment for 
different reference 
peiods. 

Moderate (Table 36), 8 
significant estimated 
coefficients with the 
two-part model, 
compared to 2 with the 
OLS model. 

².hΩǎ ƘŀǾŜ 
significantly higher 
savings in all models 
except OLS and 
winsorized OLS 
models.  

Unadjusted impact estimates 
are consistently positive and 
statistically significant in the 
quantile (median) and robust 
regression models (at the 0.01 
level) and in the two-part 
model (at the 0.05 level). 
Adjusted estimates are also 
consistently positive and 
significant at the 0.01 level in 
the quantile (median) and 
robust regression models. 

(14) Total 
amount 
saved 
relative to 
annualized 
sum of 
primary and 
second 
business 
profits 

(ratio) 

Reported variable 
Skewness: 57.1 (BS) 
Kurtosis: 3614.5 
Extreme values: 250 
Zero values: 1062 
 

Reported variable 
BS to ES: 0.022* 
BS to MS: 0.061 
MS to ES: 0121 
*  Not significant at the 
0.05 level 

Moderate (Table 37). 
with 9 significant 
estimated coefficients 
with the robust 
regression model 
(followed by the two-
part model with 8), 
compared to only one 
with the OLS regression 
model. 

².hΩǎ ƘŀǾŜ 
significantly higher 
savings ratios in four 
models, but not in 
the OLS or Two-part 
models.  

(Not reported) Both adjusted 
and unadjusted estimates are 
consistently insignificant in all 
six statistical models. 

(15) Amount 
of money 
borrowed 
during the 
past 3 
months 

(Rp. millions) 

Reported variable 
Skewness: 10.52 (MS) 
Kurtosis: 139.1 
Extreme values: 406 
Zero values: 1642 

N/A (data were 
collected in only one 
survey round) 

Weak (Table 42), with 
only 3 significant 
estimated coefficients 
in all four alternative 
statistical models.  

The amount 
borrowed is 
insignificantly related 
to gender in all four 
models. 

(Not shown) Unadjusted 
impact estimates are negative 
in 3 of 4 models and significant 
(at the 0.10 level) in the Tobit 
model. (Adjusted estimates are 
not possible due to absence of 
BS data on amount borrowed) 
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    Does the use of alternative statistical models with 
problematic variables make a difference? 

Variable 

(units) 

Problematic 
characteristics of 
distributions 

Test-retest reliability33 Criterion validity Behavioral 
relationships 
(gender) 

Experimental effects  
(business training) 

 (1) (2) (3) (4) (5) 

(16) Total 
amount of 
currently 
outstanding 
loans 

(Rp. millions) 

Reported variable 
Skewness: 10.82 (MS) 
Kurtosis: 176.0 
Extreme values: 151 
Zero values: 761 

N/A (data were 
collected in only one 
survey round) 

Moderate (Table 43), 
with 6 significant 
estimated coefficients 
(5 of which are the 
same) in all four 
statistical models.  

WBOs owe less in 
currently 
outstanding loans in 
all four statistical 
models, but only 
significantly less (at 
the 0.10 level) in the 
OLS model. 

(Not shown) Unadjusted 
impact estimates are 
consistently negative and 
statistically insignificant in all 4 
models. (Adjusted estimates 
are not possible due to 
absence of BS data on amount 
borrowed) 

(17) Reported 
business 
investment 
during the 
past 12 
months 

(Rp. millions) 

Reported variable 
Skewness: 22.2 
Kurtosis: 661.9 
Extreme values: 394 
Zero values: 2081 
 

N/A (data were 
collected in only one 
survey round) 
 
(r=0.205 between 
reported and 
indirectly estimated 
values) 

Moderate (Tables 46 
and 47), with 8 
significant estimated 
coefficients with the 
winsorized OLS model. 

WBOs have less 
reported investment 
during the last 12 
months, but 
significantly less in 
only four of six 
statistical models 
(including OLS and 
winsorized OLS 
models). 

Unadjusted impact estimates 
are positive and significant at 
the 0.01 level only in the 
quantile (median) regression 
model with the full sample in 
Table 48 (or at the 0.05 level 
with the sample trimmed of 
the 5% least reliable 
observations in Table 49). 
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Summary Table 3. Composite variables 

    Does the use of alternative scales make a difference? 

Variable 

(number of 
items) 

Test-retest 
reliability (see 
notes below) 

Criterion Validity Preferred scale Behavioral relationships 
(gender) 

Experimental effects  
(business training) 

 (1) (2) (3) (4) (5) 

(1) HH asset 
index 

(20 items) 

Highest: PC scale 
BS to ES: 0.749  
BS to MS: 0.794 
MS to ES: 0.783 
Lowest: SM scale 
BS to ES: 0.705  
BS to MS: 0.746 
MS to ES: 0.749 
 

 

Strong, based on the 
results in Table 8 
(discussed in Box 4) 
and on multivariate 
analysis (Table 71), 
with 10 statistically 
significant estimated 
coefficients. 

There is a clear 
preference for the 
principal component 
scale on the basis of 
its relatively high R2 in 
Table 71 and its more 
significant adjusted 
impact estimate in 
Table 10. 

WBO HHs have significantly 
higher values of the HH 
asset index (0.26-0.28 
standard deviations higher) 
with all four scales. 

Unadjusted estimates are 
uniformly positive and 
statistically insignificant 
with all four scales (Table 
10). However, the adjusted 
estimates are positive and 
statistically significant (at 
the 0.05 level) for 3 of the 4 
scales (including the 
preferred principal 
component scale) and at 
the 0.10 level for the IRT 
scale. 

(2) Subjective 
well-being 

(2 items) 

N/A (limited to 
MS data) 

Weak, with 7 
significant estimated 
coefficients in Tables 
17 and 18, but 
reduced one level due 
to an unexpected 
significant negative 
relationship with 
schooling. 

Slight preference for 
the IRT scale, based on 
the results in Tables 
17 and 18. However, 
(not shown) the 
estimated impact is 
less significant for the 
IRT scale. 

Women business owners 
(including all WBOs and only 
currently married WBOs) 
report consistently higher, 
but not significantly higher, 
subjective well-being with 
all four scales.  

(Not shown) Unadjusted 
estimates for all WBOs are 
positive and significant (at 
the (0.05 level) for 3 of 4 
scales and significant (at the 
0.10 level) for the remaining 
IRT scale. Unadjusted 
estimates for married WBOs 
are positive and significant 
(at the 0.05 level) with all 
four scales.   

(3) Personal 
agency 

(14 items) 

N/A (limited to 
MS data) 

Moderate (Table 21), 
with 7 significant 
estimated coefficients 
for 3 of the 4 scales 
(versus 5 with the 
remaining IRT scale) 

Slight preference for 
the proportional mean 
scale, based on the 
more significant 
impact for this scale 
(not shown). 

Personal agency is 
significantly lower among 
WBOs (about 0.3 standard 
deviations) with all four 
scales 

(Not shown) Unadjusted 
estimates are positive and 
significant (at the 0.01 level) 
for the proportional mean 
scale and at the 0.05 level 
for the other three scales. 

(4) Intra-HH 
agency 

(5 items) 

Highest: PM scale  
BS to ES: 0.418 
BS to MS: 0.456 
MS to ES: 0.444 
Lowest: IRT scale 
BS to ES: 0.408 
BS to MS: 0.466 
MS to ES: 0.470 

Moderate (Table 22), 
with 9 significant 
estimated coefficients 
with the IRT scale 
versus 8 with the 
other 3 scales. 

Based on the test-
retest estimates, the 
preferred scale is the 
proportional mean 
scale. However, based 
on the estimates in 
Table 22, the IRT scale 
is preferred.  

Intra-HH agency is not 
significantly related to the 
buǎƛƴŜǎǎ ƻǿƴŜǊΩǎ ƎŜƴŘŜǊ 
with all four scales. 

Both adjusted and 
unadjusted estimates 
obtained with the MS data 
(Table 23) are consistently 
positive and significant (at 
the 0.01 level) with all four 
scales. However, with the 
ES data (Table 24), both 
adjusted and unadjusted 
estimates are consistently 
positive and insignificant 
with all four scales. 
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    Does the use of alternative scales make a difference? 

Variable 

(number of 
items) 

Test-retest 
reliability (see 
notes below) 

Criterion Validity Preferred scale Behavioral relationships 
(gender) 

Experimental effects  
(business training) 

 (1) (2) (3) (4) (5) 

(5) Marital 
agency 

(4 items) 

Highest: SM scale  
BS to ES: 0.523 
BS to MS: 0.541 
MS to ES: 0.555 
Lowest: IRT scale 
BS to ES: 0.490 
BS to MS: 0.496 
MS to ES: 0.515 

Weak (Table 25), with 
only 4-5 significant 
estimated coefficients 
and with some 
unexpected signs (i.e., 
the significantly 
higher marital agency 
among WBOs and the 
significant negative 
relationships with 
cognitive ability and 
total earnings) 

Based on the test-
retest estimates and 
the results in Table 25, 
the standardized 
mean scale is the 
preferred scale 

²ƻƳŜƴ ōǳǎƛƴŜǎǎ ƻǿƴŜǊΩǎ 
marital agency is 
significantly higher than 
ƳŜƴΩǎ όŀǘ ǘƘŜ лΦллм ƭŜǾŜƭύΣ 
with all four scales.  

Both adjusted and 
unadjusted estimates 
obtained with the MS data 
(Table 26) are consistently 
positive and significant with 
all four scales. However, 
adjusted and unadjusted 
estimates obtained with the 
ES data (Table 27) are 
consistently positive and 
insignificant with all four 
scales 

(6) Help received 
from other HH 
members 

(5 items) 

Highest: PM scale  
BS to ES: 0.535 
BS to MS: 0.562 
MS to ES: 0.524 
Lowest: PC scale  
BS to ES: 0.496 
BS to MS: 0.538 
MS to ES:  0.472 

Strong (Table 70), 
with 10 significant 
estimated coefficients 
for the proportional 
mean scale 

No scale is clearly 
preferred. The 
proportional mean 
scale achieves the 
highest test-retest 
score and yields the 
largest number of 
significant estimated 
coefficients in Table 
70, but the IRT scale 
has the highest R2 
among the four scales 
in Table 70, while the 
proportional mean 
scale has the lowest.  

The mobilization of HH 
labor is not significantly 
related to the gender of 
business owners with all 
four scales.  

(Not shown) Both adjusted 
and unadjusted estimates 
are consistently insignificant 
with all four scales. 

(7) Business 
practices 

(12 items) 

Highest: SM scale 
BS to ES: 0.504 
BS to MS: N/A 
MS to ES: N/A 
Lowest: IRT scale 
BS to ES: 0.433 
BS to MS: N/A 
MS to ES: N/A 
 

Strong (Table 28), 
based on 10 
significant estimated 
coefficients with 3 of 
the 4 scales (and 9 
with the remaining 
IRT scale) 

Based on the test-
retest estimates and 
the R2s in Tables 28 
and 29, the 
standardized mean 
scale is preferred 

WBOs report significantly 
higher adherence to 
recommended business 
practices in Table 28 (at the 
.001 level with the IRT scale, 
compared to the 0.05 level 
with the other scales) 

Both adjusted and 
unadjusted estimates are 
positive and statistically 
significant (at the 0.01 level) 
for 3 scales in Table 29 and 
at the 0.05 level for the 
remaining IRT scale (the 
least preferred scale for 
business practices based on 
columns 1 and 2) 

(8) Intensity of 
banking services 
use 

(11 items) 

Highest: IRT scale 
BS to ES: 0.570 
BS to MS: 0.667 
MS to ES: 0.650 
Lowest: SM scale 
BS to ES: 0.425 
BS to MS: 0.468 
MS to ES: 0.480 

Strong (Tables 50 and 
51), with 10 
significant estimated 
coefficients 

Unclear. Slight 
preference for the 
proportional mean 
and principal 
component scales, 
with clearly lower 
preference for the 
standardized mean 
scale. 

Intensity of banking services 
use is significantly lower 
among woman business 
owners in both the BS and 
ES data with all four scales 

Unadjusted estimates are 
statistically insignificant for 
all scales. However, the 
adjusted estimates are 
positive and significant (at 
the 0.05 level) in Table 52 
for the proportional mean 
and principal component 
scales. 

(9) Mobile 
money (MM) 
use 

(3 items) 

Highest: PM scale 
BS to ES: 0.396 
BS to MS: 0.404 
MS to ES: 0.454 
Lowest: PC scale 
BS to ES: 0.315 
BS to MS: 0.287 
MS to ES: 0.348 

Moderate (Tables 53 
and 54), with 7 
significant estimated 
coefficients in Table 
54 with the IRT scale 

Proportional mean 
and IRT scales are 
preferred, most clearly 
on the basis of the BS 
data in Table 53 but 
also on the basis of 
the impact estimates 
in Table 56. 

MM use is lower among 
WBOs, but the relationship 
is only consistently 
significant with the IRT 
scale.  

Both the adjusted and 
unadjusted impact 
estimates are all positive 
and significant in Table 56 
with all four scales.  
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    Does the use of alternative scales make a difference? 

Variable 

(number of 
items) 

Test-retest 
reliability (see 
notes below) 

Criterion Validity Preferred scale Behavioral relationships 
(gender) 

Experimental effects  
(business training) 

 (1) (2) (3) (4) (5) 

(10) Intensity of 
mobile phone 
use 

(4 items) 

Highest: IRT scale 
BS to ES: 0.629 
BS to MS: 0.704 
MS to ES: 0.734 
Lowest: SM scale 
BS to ES: 0.608 
BS to MS: 0.682 
MS to ES: 0.718 

Moderate(Table 57), 
with 8 significant 
estimated coefficients 
with all four scales 

The results in Table 57 
provide no basis for 
preferring one scale 
over the others.  

Mobile phone use is 
significantly lower by about 
0.31 standard deviations 
among women business 
owners with all four scales/ 

(Not shown) Unadjusted 
estimates are consistently 
positive but insignificant 
with all four scales. 
However, the adjusted 
estimates are consistently 
positive and significant at 
the 0.05 level with the 
proportional mean and 
principal component scales 

(11) Business 
connections 

(13 items) 

N/A (limited to BS 
data) 

Moderate (Table 58), 
with 9 significant 
estimated coefficients 
for the IRT scale and 8 
with the other three 
scales 

Slight preference for 
the IRT scale, based on 
the results in Table 58.  

No gender analysis (sample 
is limited to WBOs). 

No impact analysis for this 
variable (only BS data were 
collected) 

(12) Community 
participation 

(4 items) 

N/A (limited to BS 
data) 

Strong (Table 59), 
with 10 significant 
estimated coefficients 
(standardized mean 
scale) 

The results in Table 59 
suggest a slight 
preference for the 
standardized mean 
scale 

²ƻƳŜƴ ōǳǎƛƴŜǎǎ ƻǿƴŜǊΩǎ 
community participation is 
significantly lower with all 
four scales.  

No impact analysis for this 
variable (only BS data were 
collected) 

(13) Cognitive 
ability 

(4 items) 

N/A (limited to BS 
data) 

Strong (Table 62), 
based on the linear 
relationship with 
highest level of 
completed schooling 
and the significant 
quadratic relationship 
with age (despite only 
5 significant 
estimated 
coefficients). 

Based on the results in 
Table 62, the IRT scale 
is preferred 

(Not shown) Cognitive 
ability is not significantly 
related to gender with all 
four scales. 

No impact analysis for this 
variable (only BS data were 
collected) 

(14) Subjective 
time preference 

(3 items) 

N/A (limited to BS 
data) 

Weak (Table 64), with 
only 2-4 significant 
estimated 
coefficients. 
However, the 
significant estimated 
negative relationships 
with savings in three 
of six models in Table 
65 support this 
ǾŀǊƛŀōƭŜΩǎ ŎǊƛǘŜǊƛƻƴ 
validity 

The principal 
component and IRT 
scales are slightly 
preferred, based on 
their higher R2s and 4 
versus only 2 
significant estimated 
coefficients in Table 
64. 

Women business owners 
have significantly lower 
subjective time preference 
with all four scales (at the 
0.001 level, but only at the 
0.05 with the SM scale). 

 

No impact analysis for this 
variable (only BS data were 
collected) 

(15) Access to 
bank accounts 

(4 items) 

Highest: SM scale 
BS to ES: 0.618 
BS to MS: 0.842 
MS to ES: 0.708 
Lowest: IRT scale 
BS to ES: 0.589 
BS to MS: 0.781 
MS to ES: 0.689 

Strong (Tables 66 and 
68), with 10 
significant estimated 
coefficients in both 
tables.  

The IRT scale is 
preferred on the basis 
of its higher R2 with 
the BS data in Table 
66. However, the test-
retest reliability of the 
IRT is slightly lower 
than that of the other 
scales. 

Access to bank accounts is 
significantly lower among 
WBOs with all four scales 

(Not shown) Both adjusted 
and unadjusted estimates 
are consistently positive but 
statistically insignificant 
with all four scales. 
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    Does the use of alternative scales make a difference? 

Variable 

(number of 
items) 

Test-retest 
reliability (see 
notes below) 

Criterion Validity Preferred scale Behavioral relationships 
(gender) 

Experimental effects  
(business training) 

 (1) (2) (3) (4) (5) 

(16) Distance to 
banking services 

(3 items) 

N/A (limited to ES 
data) 

Strong (Tables 67 and 
68), including the 
significant negative 
relationship (at the 
0.001 level) of this 
variable this variable 
ǿƛǘƘ ǘƘŜ άŀŎŎŜǎǎ ǘƻ 
ōŀƴƪ ŀŎŎƻǳƴǘǎέ 
composite variable, as 
discussed above.  

The IRT scale is 
preferred on the basis 
of the R2s in Table 67. 

N/A (The relationship 

between this mainly village-
level distance variable and 
gender is misleading 
because more women than 
men business owners were 
included by design in all 
villages) 

(Not shown) Unadjusted 
impact estimates are 
statistically insignificant 
with all four scales. 

(17) Trust in 
banks 

(3 items) 

Highest: IRT scale 
BS to ES: 0.179 
BS to MS: 0.205 
MS to ES: 0.253 
Lowest: PM scale 
BS to ES: 0.170 
BS to MS: 0.197 
MS to ES: 0.205 

Moderate (Table 69), 
with 8 significant 
estimated 
coefficients. 

No basis for preferring 
one scale over another 

Trust in banks is 
consistently positive with all 
four scales in Table 69, but 
significant (at the 0.05 level) 
with only three scales (the 
IRT scale is the exception). 

(Not shown) Both adjusted 
and unadjusted impact 
estimates are consistently 
positive but statistically 
insignificant with all four 
scales 

Notes: Test-retest reliability is assessed by comparing the correlation (r) between the BS and ES values, 
unless otherwise indicated. N/A=not available (e.g., data are limited to one survey round).  
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Detailed tables 

 

Table 1. Multiple linear regression analysis of primary business profits (reported) using alternative 
statistical models (BS data)  

 Alternative statistical models 

 OLS applied to 
reported 
dependent 
variable 

OLS winsorized 
regression 
model 

Log regression 
model  

Quantile 
(median) 
regression 

Robust 
regression 
model 

 (1) (2) (3) (4) (5) 

Owner's age 0.104** 0.076** 0.066*** 0.065*** 0.054*** 

 (0.038) (0.025) (0.016) (0.017) (0.015) 

Owner's age squared -0.001* -0.001* -0.001*** -0.001** -0.001** 

 (0.001) (0.000) (0.000) (0.000) (0.000) 

Woman business owner -0.708*** -0.546*** -0.401*** -0.515*** -0.436*** 

 (0.172) (0.059) (0.034) (0.049) (0.036) 

Owner's Schooling: Lower secondary 0.117 -0.037 -0.009 0.009 0.002 

 (0.144) (0.069) (0.041) (0.051) (0.039) 

Owner's Schooling: Upper secondary 0.094 0.061 0.009 0.079 0.031 

 (0.107) (0.071) (0.038) (0.056) (0.042) 

Owner's Schooling: Tertiary -0.344 -0.233 -0.150* -0.121 -0.114 

 (0.207) (0.133) (0.068) (0.095) (0.086) 

Owner's cognitive ability (IRT scale) 0.026 0.029 0.040** 0.037 0.032* 

 (0.047) (0.026) (0.014) (0.019) (0.014) 

Owner's willingness to take risks (IRT 
scale) 

0.142 0.066* 0.050** 0.058** 0.074*** 

(0.077) (0.032) (0.017) (0.020) (0.019) 

Days worked by owner: primary 
business (log) 

0.572*** 0.361** 0.230*** 0.269** 0.325*** 

(0.171) (0.122) (0.065) (0.084) (0.067) 

Hours worked by owner: primary 
business (log) 

0.088 0.137* 0.147*** 0.113* 0.144*** 

(0.167) (0.065) (0.034) (0.044) (0.030) 

Number of paid workers: primary 
business 

0.321*** 0.179*** 0.058*** 0.353*** 0.344*** 

(0.073) (0.041) (0.015) (0.054) (0.087) 

Number of unpaid workers: primary 
business 

0.003 0.004 0.005 -0.002 0.001 

(0.037) (0.024) (0.012) (0.020) (0.018) 

Total value of business capital (log) 0.424*** 0.355*** 0.208*** 0.205*** 0.159*** 

 (0.032) (0.020) (0.010) (0.011) (0.011) 

Business practices followed (PM 
scale) 

0.217*** 0.202*** 0.112*** 0.136*** 0.107*** 

(0.057) (0.030) (0.015) (0.021) (0.018) 

N 4559 4559 4556 4559 4559 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: Models also include (results not shown) 5 dummy variables for the type of business and 4 dummy variables 
for regency of residence. The estimated standard errors in columns 1-3 are adjusted for clustered sampling, 
whereas the estimated standard errors in columns 4 and 5 are bootstrapped with 100 repetitions by cluster. 
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Table 2. Multiple linear regression analysis of primary business profits (reported) using alternative 
statistical models (MS data unless otherwise indicated) 

 Alternative statistical models 

 OLS 
regression 
model 

OLS winsorized 
regression 
model 

Log regression 
model 

Quantile 
(median) 
regression 
model 

Robust 
regression 
model 

 (1) (2) (3) (4) (5) 

Owner's age (BS) 0.107* 0.086* 0.046* 0.016 0.014 

 (0.046) (0.033) (0.018) (0.022) (0.021) 

Owner's age squared (BS) -0.001 -0.001* -0.001* -0.000 -0.000 

 (0.001) (0.000) (0.000) (0.000) (0.000) 

Woman business owner (BS) -0.213 -0.350*** -0.276*** -0.369*** -0.387*** 

 (0.157) (0.099) (0.049) (0.075) (0.061) 

Owner's Schooling: Lower secondary (BS) 0.104 0.046 0.010 0.008 0.012 

 (0.139) (0.104) (0.050) (0.070) (0.051) 

Owner's Schooling: Upper secondary (BS) 0.167 0.021 -0.001 0.019 -0.019 

 (0.162) (0.104) (0.056) (0.079) (0.074) 

Owner's Schooling: Tertiary (BS) 0.118 0.108 -0.078 0.021 -0.168 

 (0.340) (0.277) (0.122) (0.273) (0.213) 

Owner's cognitive ability (BS, IRT scale) -0.003 0.028 0.024 0.023 0.034 

(0.053) (0.039) (0.020) (0.030) (0.026) 

Owner's willingness to take risks (BS, IRT 
scale) 

0.163* 0.110* 0.038 0.035 0.040 

(0.071) (0.045) (0.023) (0.036) (0.029) 

Days worked by owner: primary business 
(log) 

0.277 0.167 0.179* 0.225* 0.239*** 

(0.162) (0.141) (0.069) (0.093) (0.070) 

Hours worked by owner: primary business 
(log) 

0.411*** 0.300*** 0.229*** 0.198***  0.161*** 

(0.101) (0.078) (0.042) (0.049) (0.042) 

Number of paid workers: primary business 0.480* 0.313* 0.100* 0.654***  0.371*** 

(0.188) (0.120) (0.038) (0.106) (0.111) 

Number of unpaid workers: primary 
business 

0.005 0.013 0.002 0.024 0.002 

(0.056) (0.042) (0.021) (0.034) (0.025) 

Total value of business capital (log) 0.428*** 0.385*** 0.220*** 0.213***  0.190*** 

 (0.056) (0.038) (0.016) (0.020) (0.019) 

Business practices followed (BS, IRT scale) 0.126 0.103* 0.044* 0.046 0.048 

(0.069) (0.049) (0.020) (0.029) (0.028) 

Personal agency (IRT scale) 0.145* 0.127** 0.086*** 0.081** 0.091*** 

 (0.058) (0.042) (0.020) (0.026) (0.021) 

N 2230 2230 2228 2230 2229 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: Models also include (results not shown) 5 dummy variables for the type of business and 2 dummy variables 
for regency of residence (2 of the 5 regencies are not included in the MS sample). The estimated standard errors in 
columns 1-3 are adjusted for clustered sampling, whereas the estimated standard errors in columns 4 and 5 are 
bootstrapped with 100 repetitions by cluster.   
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Table 3. Multiple linear regression analysis of reported primary business profits (calculated) using 
alternative statistical models (MS data unless otherwise specified) 

 Alternative statistical models 

 OLS 
regression 
model 

OLS 
winsorized 
regression 
model 

Log regression 
model  

Quantile 
(median) 
regression 
model 

Robust 
regression 
model 

 (1) (2) (3) (4) (5) 

Owner's age (BS) 0.154 0.170 0.036 0.063 0.068 

 (0.279) (0.125) (0.025) (0.047) (0.044) 

Owner's age squared (BS) -0.002 -0.002 -0.000 -0.001 -0.001 

 (0.004) (0.002) (0.000) (0.001) (0.001) 

Woman business owner -0.288 0.180 -0.117* -0.341** -0.330*** 

 (0.683) (0.411) (0.059) (0.122) (0.098) 

Owner's Schooling: Lower secondary (BS) 1.076 0.218 0.024 0.051 0.079 

 (1.066) (0.496) (0.065) (0.120) (0.095) 

Owner's Schooling: Upper secondary (BS) -0.169 0.085 0.002 0.009 0.000 

 (1.055) (0.660) (0.076) (0.137) (0.111) 

Owner's Schooling: Tertiary (BS) -1.610 -0.056 -0.206 -0.104 -0.056 

 (1.333) (0.870) (0.158) (0.338) (0.269) 

Owner's cognitive ability (BS, IRT scale) -0.059 -0.350* -0.025 0.049 0.115* 

 (0.376) (0.140) (0.024) (0.059) (0.046) 

Owner's willingness to take risks (BS, IRT scale) 0.928 0.254 0.056 0.098 0.113** 

(0.740) (0.196) (0.030) (0.055) (0.043) 

Days worked by owner: primary business (log) 0.991 -0.212 0.085 0.369* 0.318** 

(0.949) (0.555) (0.069) (0.154) (0.122) 

Hours worked by owner: primary business (log) 0.364 0.657* 0.134** 0.211* 0.271** 

(0.682) (0.272) (0.047) (0.096) (0.088) 

Number of paid workers: primary business 2.875 -0.191 0.061 0.715***  0.340* 

(1.917) (0.744) (0.034) (0.154) (0.161) 

Number of unpaid workers: primary business 0.677** 0.480** 0.099*** 0.106 0.085 

(0.247) (0.155) (0.028) (0.065) (0.047) 

Total value of business capital (log) 1.276* 0.927*** 0.200*** 0.379***  0.283*** 

 (0.557) (0.180) (0.019) (0.049) (0.034) 

Business practices followed (IRT scale) -1.173 -0.073 -0.004 0.023 0.074 

 (0.758) (0.220) (0.032) (0.066) (0.046) 

Individual agency (IRT scale) 0.662* 0.575** 0.073** 0.089 0.071 

 (0.307) (0.206) (0.026) (0.055) (0.042) 

N 2212 2212 2212 2212 2211 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: Models also include (results not shown) 5 dummy variables for the type of business and 2 dummy variables 
for regency of residence (2 of the 5 regencies are not included in the MS sample). The estimated standard errors in 
columns 1-3 are adjusted for clustered sampling, whereas the estimated standard errors in columns 4 and 5 are 
bootstrapped with 100 repetitions by cluster. 
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Table 4. Estimates of the Impact of business training on the primary profits of women business owners 
using alternative statistical models (ES and BS data) 

 Alternative statistical models 

 OLS regression 
model 

OLS winsorized 
regression model 

Log regression 
model 

Quantile (median) 
regression model 

Robust regression 
model 

 (1) (2) (3) (4) (5) 

UNADJUSTED      

Received business training (BS) 0.136* 0.110* 0.110*** 0.100 0.061* 

(0.081) (0.059) (0.039) (0.072) (0.035) 

N 2657 2657 2657 2657 2657 

ADJUSTED      

Received business training (BS) 0.088 0.069 0.078** 0.042 0.032 

(0.078) (0.056) (0.035) (0.032) (0.030) 

Primary profits (BS: log) 0.681***  0.574*** 0.436*** 0.373*** 0.304*** 

 (0.071) (0.036) (0.021) (0.021) (0.023) 

N 2644 2644 2644 2644 2644 

* p<0.10, ** p<0.05, *** p<0.01 (impact estimates only) 
Notes: Models also include (results not shown) 5 dummy variables for the type of business and 4 dummy variables 
for regency of residence. The estimated standard errors in columns 1-3 are adjusted for clustered sampling, 
whereas the estimated standard errors in columns 4 and 5 are bootstrapped with 100 repetitions by cluster. 
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Table 5. Multiple linear regression analysis of primary business revenue using alternative statistical 
models (MS data unless otherwise indicated)  

 Alternative statistical models 

 OLS regression 
model 

OLS 
winsorized 
regression 
model 

Log 
regression 
model 

Quantile 
(median) 
regression 
model 

Robust 
regression 
model 

Owner's age 2.122 0.762* 0.093*** 0.521** 0.471*** 

 (1.123) (0.349) (0.023) (0.169) (0.143) 

Owner's age squared -0.028 -0.008 -0.001*** -0.006** -0.006** 

 (0.015) (0.005) (0.000) (0.002) (0.002) 

Woman business owner 0.686 -1.087 -0.110* -0.659 -0.365 

 (3.820) (0.858) (0.055) (0.484) (0.350) 

Owner's Schooling: Lower secondary 2.311 -0.221 -0.021 -0.226 -0.123 

 (4.525) (0.901) (0.059) (0.431) (0.370) 

Owner's Schooling: Upper secondary -6.210 -1.568 -0.176** -1.060 -1.078** 

 (3.373) (0.921) (0.059) (0.550) (0.341) 

Owner's Schooling: Tertiary -6.849 -2.301 -0.347* -1.747 -2.056* 

 (5.905) (2.424) (0.136) (1.327) (0.829) 

Owner's cognitive ability (BS, IRT scale) -0.634 0.077 0.057* 0.218 0.240 

 (1.361) (0.340) (0.023) (0.156) (0.170) 

Owner's willingness to take risks (BS, IRT scale) 1.141 0.303 0.030 0.220 0.117 

(2.489) (0.445) (0.027) (0.196) (0.158) 

Days worked by owner: primary business (log) 9.624* 3.133*** 0.319*** 1.340 1.491*** 

(4.165) (0.827) (0.076) (0.684) (0.381) 

Hours worked by owner: primary business (log) 2.797 1.568* 0.266*** 1.539***  1.360*** 

(3.166) (0.689) (0.049) (0.337) (0.276) 

Number of paid workers: primary business 22.838** 2.952*** 0.170*** 3.166***  2.136*** 

(8.105) (0.546) (0.027) (0.713) (0.334) 

Number of unpaid workers: primary business 1.629 0.961* 0.083*** 0.728***  0.467** 

(1.558) (0.381) (0.024) (0.219) (0.163) 

Total value of business capital (log) 3.272 3.596*** 0.289*** 1.365***  1.012*** 

(1.977) (0.301) (0.017) (0.171) (0.121) 

Business practices followed (IRT scale) -2.700 0.133 0.043 0.159 0.200 

 (2.405) (0.451) (0.025) (0.268) (0.178) 

Individual agency (IRT scale) 2.010 1.045** 0.072** 0.321 0.305* 

 (1.109) (0.381) (0.024) (0.188) (0.153) 

N 2233 2233 2233 2233 2232 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: Models also include (results not shown) 5 dummy variables for the type of business and 2 dummy variables 
for regency of residence (2 of the 5 regencies are not included in the MS sample). The estimated standard errors in 
columns 1-3 are adjusted for clustered sampling, whereas the estimated standard errors in columns 4 and 5 are 
bootstrapped with 100 repetitions by cluster. 
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Table 6. Multiple linear regression analysis of monthly wage and salary earnings of business owners (log) 
using alternative statistical models and by gender (BS data) 

 Full sample WBOs MBOs 

 Alternative statistical models Statistical models 

 OLS 
regression 
model 

OLS 
winsorized 
regression 
model 

Log 
regression 
model 

Quantile 
(median) 
regression 

Robust 
regression 

Log 
regression 
model 

Log 
regression 
model 

 (1) (2) (3) (4) (5) (6) (7) 

Number of days worked (log) 0.328*** 0.286*** 0.418*** 0.261*** 0.226*** 0.345***  0.480*** 

 (0.058) (0.040) (0.054) (0.036) (0.032) (0.092) (0.063) 

Number of hours worked (log) 0.481*** 0.447*** 0.635*** 0.312*** 0.312*** 0.669***  0.593*** 

 (0.071) (0.055) (0.068) (0.030) (0.043) (0.094) (0.091) 

Owner's age 0.104 0.114** 0.112*** 0.066* 0.069** 0.052 0.153*** 

 (0.060) (0.035) (0.034) (0.029) (0.027) (0.052) (0.043) 

Owner's age squared -0.001 -0.001** -0.001** -0.001 -0.001* -0.000 -0.002** 

 (0.001) (0.000) (0.000) (0.000) (0.000) (0.001) (0.001) 

Woman business owner -0.568*** -0.530*** -0.651*** -0.544*** -0.441***   

 (0.112) (0.077) (0.080) (0.057) (0.053)   

Owner's Schooling: Lower 
secondary 

0.146 0.177 0.207 0.031 0.079 0.128 0.340* 

(0.161) (0.099) (0.111) (0.072) (0.073) (0.166) (0.151) 

Owner's Schooling: Upper 
secondary 

0.432* 0.354*** 0.309** 0.134 0.152* 0.177 0.460** 

(0.210) (0.100) (0.111) (0.080) (0.073) (0.171) (0.140) 

Owner's Schooling: Tertiary 0.626** 0.563*** 0.501*** 0.229 0.221* 0.461** 0.553** 

 (0.208) (0.133) (0.126) (0.121) (0.111) (0.174) (0.179) 

hǿƴŜǊΩǎ ŎƻƎƴƛǘƛǾŜ ŀōƛƭƛǘȅ όLw¢ 
scale) 

0.082* 0.063 0.020 0.002 0.013 -0.001 0.036 

(0.041) (0.037) (0.037) (0.035) (0.024) (0.053) (0.050) 

N 646 646 646 646 646 295 351 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: Models also include (results not shown) 4 dummy variables for regency of residence. The estimated 
standard errors in columns 1-3 and 6-7 are adjusted for clustered sampling, whereas those in columns 4-5 are 
bootstrapped with 100 repetitions by cluster. 
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Table 7. Multiple linear regression analysis of HH income (MS data unless otherwise indicated) 

9ǎǘƛƳŀǘƛƻƴ ǎŀƳǇƭŜǎҦ Total sample Women business 
owners 

Men business 
owners 

5ŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜǎҦ Reported HH 
income (log) 

Predicted HH 
income (log) 

Predicted HH 
income (log) 

Predicted HH 
income (log) 

 (1) (2) (3) (4) 

Owner's age (BS) 0.010 0.020 0.024 0.018 

 (0.018) (0.016) (0.019) (0.024) 

Owner's age squared (BS) -0.000 -0.000 -0.000 -0.000 

 (0.000) (0.000) (0.000) (0.000) 

Woman business owner 0.169*** 0.113***   

 (0.034) (0.031)   

Owner's Schooling: Lower secondary (BS) 0.037 0.067 0.042 0.101 

(0.049) (0.039) (0.045) (0.064) 

Owner's Schooling: Upper secondary (BS) 0.165** 0.190*** 0.159** 0.222*** 

(0.052) (0.042) (0.057) (0.058) 

Owner's Schooling: Tertiary (BS) 0.543*** 0.525*** 0.450*** 0.600*** 

(0.079) (0.073) (0.109) (0.105) 

Owner's cognitive ability (BS, IRT scale) 0.023 0.025 0.051** -0.011 

(0.018) (0.015) (0.020) (0.021) 

Household size (BS) 0.022 0.014 0.006 0.027 

 (0.012) (0.010) (0.010) (0.014) 

Primary and second profits (log) 
Constant 

0.504*** 0.461*** 0.414*** 0.531*** 

(0.021) (0.018) (0.023) (0.025) 

R-squared 0.35 0.40 0.34 0.48 

N 2192 2208 1280 928 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: Variables are from the MS if not otherwise indicated. All models also include (results not shown) 2 dummy 
variables for regency of residence (2 regencies are not included in the MS). The estimated standard errors in 
columns 1-4 are adjusted for clustered sampling 
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Table 8. Analysis of the ownership of 20 durable assets by item (MS data) 

 Sample means (standard 
deviation) 

Estimated coefficients from linear 
regressions of ownership on the 
log of HH income (t-statistics) 

Principal components analysis: 
Loadings of items on first 

principal component 

Item Item owned  
0-1) 

Number of items 
owned (N) 

Item owned  
(0-1) 

Number of items 
owned (N) 

Item owned 
 (0-1) 

Number of items 
owned (N) 

 (1) (2) (3) (4) (5) (6) 

TV 0.984 1.338 0.009 0.159 0.1427 0.3258 

 (0.127) (0.625) (3.04)** (10.15)***   

DVD/VCD 0.612 0.838 0.072 0.166 0.2163 0.1964 

 (0.487) (0.919) (7.09)*** (8.12)***   

Satellite dish 0.196 0.205 0.075 0.078 0.2516 0.1744 

 (0.397) (0.436) (8.15)*** (7.60)***   

Microwave 0.035 0.037 0.023 0.024 0.1986 0.1572 

 (0.185) (0.198) (5.09)*** (4.46)***   

Refrigerator 0.696 0.748 0.080 0.112 0.2917 0.2595 

 (0.460) (0.554) (7.70)*** (8.31)***   

Gas cylinder (3 Kg +) 0.958 1.329 0.008 0.132 0.1160 0.2300 

 (0.201) (0.786) (1.90) (6.03)***   

Washing machine 0.341 0.349 0.142 0.158 0.3656 0.2983 

 (0.474) (0.498) (12.86)*** (11.77)***   

Air conditioner 0.017 0.022 0.017 0.024 0.2081 0.1626 

 (0.130) (0.183) (4.16)*** (3.90)***   

Telephone 0.003 0.003 0.003 0.003 0.0909 0.0980 

 (0.051) (0.051) (1.81) (1.81)   

Simple hand phone 0.843 1.335 -0.010 0.122 -0.0768 0.1011 

 (0.364) (0.998) (-1.21) (4.60)***   

Smart hand phone 0.838 1.457 0.084 0.392 0.2758 0.3511 

 (0.369) (1.084) (10.18)*** (15.17)***   

Computer / laptop 0.255 0.302 0.112 0.153 0.3559 0.3244 

 (0.436) (0.562) (11.65)*** (11.56)***   

Tablet 0.203 0.214 0.073 0.078 0.1881 0.1694 

 (0.403) (0.435) (7.79)*** (7.58)***   

Camcorder / camera 0.056 0.061 0.033 0.037 0.2643 0.2009 

 (0.231) (0.265) (6.18)*** (5.52)***   

Water heater 0.011 0.011 0.007 0.007 0.1176 0.0906 

 (0.105) (0.105) (2.01)* (2.01)*   

Electric pump / jet 
pump 

0.694 0.722 0.052 0.072 0.1492 0.1484 

(0.461) (0.510) (4.11)*** (5.14)***   

Generator 0.061 0.062 0.030 0.031 0.2164 0.1767 

 (0.239) (0.247) (4.45)*** (4.52)***   

Car 0.141 0.166 0.106 0.128 0.3512 0.2961 

 (0.348) (0.452) (11.90)*** (10.63)***   

Boat / motor boat 0.004 0.005 0.005 0.006 0.0493 0.029 

 (0.066) (0.083) (2.39)* (2.20)*   

Motorbike / motorcycle 0.924 1.711 0.019 0.261 0.1542 0.3117 

 (0.265) (1.008) (2.76)** (10.19)***   

N 2261 2261 2261 2261 2261 2261 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: All data are from the MS. Estimated standard errors in the regressions reported in columns 3-4 are adjusted 
for clustered sampling.  
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Table 9. Simple linear regression analysis of alternative asset indexes (composite variables) on the log of 
predicted HH income by alternative scales (MS data) 

Dependent variables: Asset indexes based on ownership alone (0-1) using alternative scales 

 Alternative scales 

 Proportional mean 
scale 

Principal component 
scale 

Standardized mean scale IRT scale 

 (1) (2) (3) (4) 

Predicted HH income (log) 0.457***  0.463*** 0.441*** 0.465***  

 (0.021) (0.023) (0.024) (0.021) 

R-squared 0.18 0.18 0.17 0.18 

N 2261 2261 2261 2261 

Dependent variables: Asset indexes based on the number of items owned using alternative scales 

 Alternative scales 

 Proportional mean 
scale 

Principal component 
scale 

Standardized mean scale IRT scale 

 (1) (2) (3) (4) 

Predicted HH income (log) 0.475***  0.486*** 0.476*** 0.494***  

 (0.026) (0.027) (0.027) (0.022) 

R-squared 0.19 0.20 0.20 0.21 

N 2261 2261 2261 2261 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: Estimated standard errors are adjusted for clustered sampling 

 

Table 10. Impact of business training on the asset indexes (composite variable) of women business 
owners by alternative scales (ES and MS data)  

 Alternative scales 

Dependent variablesҦ Proportional mean 
scale 

Principal component 
scale 

Standardized mean 
scale 

IRT scale 

 (1) (2) (3) (4) 

UNADJUSTED     

Received business training (BS) 0.045 0.030 0.042 0.033 

(0.035) (0.036) (0.035) (0.036) 

R-squared 0.00 0.00 0.00 0.00 

N 2724 2724 2724 2724 

ADJUSTED     

 Alternative scales 

Dependent variablesҦ Proportional mean 
scale 

Principal component 
scale 

Standardized mean 
scale 

IRT scale 

 (1) (2) (3) (4) 

Received business training (BS) 0.059** 0.051** 0.063** 0.047* 

 (0.026) (0.025) (0.026) (0.026) 

Baseline HH asset index (BS) 0.720*** 0.736*** 0.691*** 0.734***  

(0.016) (0.018) (0.019) (0.015) 

R-squared 0.52 0.54 0.49 0.54 

N 2724 2724 2724 2724 

* p<0.10, ** p<0.05, *** p<0.01 (impact estimates only) 
Notes: Estimated standard errors are adjusted for clustered sampling 
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Table 11. Multiple regression analysis of total current savings balances by alternative statistical models 
(ES data unless otherwise indicated) 

 Alternative statistical models 

 OLS 
regression 
model 

OLS 
winsorized 
regression 
model 

Tobit model Two-part 
model 

Quantile 
(median) 
regression 
model 

Robust 
regression 
model 

 (1) (2) (3) (4) (5) (6) 

Owner's age (BS) 0.343 0.178 0.550 -0.012 -0.008 -0.002 

 (0.268) (0.144) (0.301) (0.241) (0.058) (0.050) 

Owner's age squared (BS) -0.005 -0.002 -0.008 -0.000 0.000 -0.000 

 (0.004) (0.002) (0.004) (0.003) (0.001) (0.001) 

Woman business owner 0.592 0.449 2.240** 3.370*** 0.628***  0.794*** 

 (0.574) (0.364) (0.788) (0.572) (0.139) (0.106) 

Owner's Schooling: Lower secondary 
(BS) 

0.434 0.172 1.172 1.715** 0.148 0.195 

(0.958) (0.389) (1.172) (0.638) (0.176) (0.134) 

Owner's Schooling: Upper secondary 
(BS) 

0.212 0.550 1.349 2.887*** 0.462** 0.517*** 

(0.862) (0.414) (1.029) (0.656) (0.177) (0.135) 

Owner's Schooling: Tertiary (BS) 3.533* 3.438** 4.849** 4.391*** 1.422 0.598* 

 (1.782) (1.045) (1.880) (1.273) (0.823) (0.247) 

Owner's cognitive ability (BS, IRT scale) -0.174 0.156 -0.089 0.591* 0.086 0.131** 

 (0.412) (0.165) (0.422) (0.252) (0.068) (0.050) 

Primary/second profits (log) 3.810*** 2.752*** 4.376*** 4.876*** 1.125***  0.777*** 

 (0.765) (0.184) (0.754) (0.341) (0.074) (0.050) 

HH asset index (PC scale) 4.750*** 3.188*** 5.210*** 4.678*** 1.569***  0.807*** 

(0.558) (0.237) (0.610) (0.366) (0.103) (0.053) 

N 4525 4525 4525 4525 4525 4525 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: Data are from the Endline Survey (ES) unless otherwise indicated. Estimated standard errors in columns 1-4 
are adjusted for clustered sampling, whereas those in columns 5-6 are bootstrapped with 100 repetitions by 
cluster.  
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Table 12. Multiple regression analysis of net financial asset balances by alternative statistical models 
(MS data unless otherwise indicated) 

 Alternative statistical models 

 OLS regression 
model 

OLS winsorized 
regression 
model 

Inverse 
hyperbolic sine 
(IHS)-
transformed 
dependent 
variable 

Quantile 
(median) 
regression 
model 

Robust 
regression 
model 

 (1) (2) (3) (4) (5) 

Owner's age (BS) 0.771 0.154 -0.064 0.177 -0.210 

 (1.921) (0.566) (0.053) (0.454) (0.195) 

Owner's age squared (BS) 0.001 0.000 0.001 -0.001 0.002 

 (0.026) (0.008) (0.001) (0.006) (0.003) 

Woman business owner 7.311 2.646 0.487*** 2.318* 1.662*** 

 (6.276) (1.452) (0.127) (1.147) (0.402) 

Owner's Schooling: Lower secondary (BS) 7.143 1.671 0.270 0.456 0.721 

 (6.236) (1.561) (0.149) (1.165) (0.459) 

Owner's Schooling: Upper secondary (BS) 1.001 1.473 0.202 -0.185 0.218 

 (6.523) (1.836) (0.168) (1.344) (0.519) 

Owner's Schooling: Tertiary (BS) 40.422 1.475 0.318 7.426 1.294 

 (32.483) (5.261) (0.436) (9.895) (1.820) 

Owner's cognitive ability (BS: IRT scale) 0.131 0.205 0.019 0.431 0.085 

 (2.506) (0.715) (0.066) (0.445) (0.236) 

Number of banks with accounts 1.677 -3.562* -0.869*** 0.124 -2.127*** 

 (8.605) (1.598) (0.128) (1.163) (0.418) 

Primary and second profits (log) 2.211 2.118* 0.068 2.273***  0.497* 

 (3.029) (0.826) (0.068) (0.507) (0.209) 

Total value of business capital (log) 2.312 1.626*** 0.116** 1.953***  0.375* 

 (1.804) (0.481) (0.043) (0.388) (0.148) 

HH asset index (PC scale) 8.962 3.082*** 0.209** 4.313***  0.883* 

 (5.736) (0.885) (0.080) (0.753) (0.359) 

Uses bank account to save for emergencies 7.750 5.660** 0.660*** 5.662 2.184** 

 (7.443) (2.143) (0.169) (2.922) (0.800) 

Saves for emergencies by purchasing non-
financial assets 

19.443* 7.059*** 0.707*** 6.277* 1.258* 

(8.096) (1.996) (0.164) (2.476) (0.506) 

Borrows for emergencies -10.552* -5.613*** -1.149*** -4.049*** -2.963*** 

 (4.148) (1.446) (0.148) (1.196) (0.513) 

Saves to pay off debt -12.871** -5.237* -0.910** -4.789* -3.026** 

 (4.302) (2.461) (0.276) (2.211) (1.107) 

HH income instabilitya 7.715* 2.847** 0.213** 1.332 0.210 

 (3.435) (0.958) (0.080) (1.080) (0.239) 

Has wage and salary employment (BS) 6.342 2.547 0.288 0.722 0.598 

 (11.289) (2.287) (0.190) (1.870) (0.588) 

N 2135 2135 2135 2135 2135 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: Estimated standard errors are adjusted for clustered sampling in columns 1-3, whereas they are 
bootstrapped with 100 repetitions by cluster in columns 4-5.  
a This variable is defined as the difference between the high-end and low-end estimates of HH income as a 
proportion of HH income in the last month. 
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Table 13. Multiple regression analysis of the total value of business capital using alternative statistical 
models and by gender (BS data) 

 Full sample WBOs MBOs 

 Alternative statistical models Statistical models 

 OLS 
regression 
model 

OLS 
winsorized 
regression 
model 

Log 
regression 
model 

Quantile 
(median) 
regression 
model 

Robust 
regression 
model 

Log 
regression 
model 

Log 
regression 
model 

 (1) (2) (3) (4) (5) (6) (7) 

Owner currently 
married 

-7.633 -5.211 -0.232* -1.788* -0.875 -0.318* -0.346* 

(6.914) (3.489) (0.093) (0.802) (0.461) (0.148) (0.148) 

Owner's age 2.498 0.489 -0.008 -0.122 -0.196 -0.007 0.029 

 (1.624) (0.849) (0.025) (0.202) (0.124) (0.034) (0.039) 

Owner's age 
squared 

-0.028 -0.004 0.000 0.002 0.003 0.000 -0.000 

(0.022) (0.011) (0.000) (0.003) (0.002) (0.000) (0.000) 

Woman business 
owner 

-15.658*** -12.270*** -0.566*** -3.777*** -2.279***   

(4.660) (2.801) (0.094) (0.800) (0.470)   

Owner's Schooling: 
Lower secondary 

1.240 1.692 0.181** 0.917* 0.757* 0.107 0.285** 

(3.799) (2.144) (0.065) (0.453) (0.308) (0.079) (0.108) 

Owner's Schooling: 
Upper secondary 

4.165 4.281 0.301*** 1.719*** 1.707*** 0.221* 0.394*** 

(4.542) (2.465) (0.066) (0.419) (0.312) (0.086) (0.100) 

Owner's Schooling: 
Tertiary 

38.729* 18.481** 0.746*** 8.896*** 4.424*** 0.881***  0.599** 

(16.126) (5.815) (0.119) (1.681) (0.577) (0.153) (0.187) 

Owner's cognitive 
ability (IRT scale) 

3.132* 1.725* 0.072** 0.316* 0.214 0.027 0.131*** 

(1.467) (0.747) (0.024) (0.160) (0.115) (0.029) (0.037) 

Household size 0.139 -0.585 -0.011 -0.192 -0.133 -0.024 0.020 

 (1.376) (0.591) (0.019) (0.147) (0.081) (0.024) (0.031) 

Number of children 
in HH 

-3.599 -1.362 -0.078* -0.463 -0.340* -0.055 -0.134** 

(1.920) (1.101) (0.031) (0.276) (0.155) (0.040) (0.051) 

Spouse of HH head -7.560 -1.703 0.114 0.171 0.665 0.225  

 (5.490) (3.244) (0.101) (0.800) (0.503) (0.156)  

Child of HH head -23.080*** -10.929*** -0.164 -1.940* -0.019 -0.067 -0.186 

 (5.471) (3.281) (0.098) (0.916) (0.479) (0.162) (0.131) 

Total profits (log) 16.437*** 11.367*** 0.447*** 2.510*** 1.511*** 0.414***  0.502*** 

 (2.063) (0.972) (0.023) (0.207) (0.111) (0.029) (0.036) 

Wage and salary 
earnings 

4.322 2.379 0.015 1.027 0.036 -0.055 0.032 

(4.910) (1.532) (0.025) (0.700) (0.154) (0.075) (0.025) 

HH asset index (PC 
scale) 

29.888*** 19.105*** 0.547*** 4.622*** 1.960*** 0.507***  0.590*** 

(3.526) (1.458) (0.026) (0.413) (0.124) (0.032) (0.039) 

N 4552 4552 4551 4552 4552 2674 1877 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: Data are from the Baseline Survey (BS) unless otherwise indicated. Estimated standard errors in columns 1-
3 and 6-7 are adjusted for clustered sampling, whereas those in columns 4-5 are bootstrapped with 100 repetitions 
by cluster. 
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Table 14. Impact of business training on the total value of business capital of women business owners 
using alternative statistical models (ES and BS data) 

 Alternative statistical models 

{ǘŀǘƛǎǘƛŎŀƭ ƳƻŘŜƭǎҦ OLS regression 
model 

OLS winsorized 
regression 
model 

Log regression 
model 

Quantile 
(median) 
regression 
model 

Robust 
regression 
model 

 (1) (2) (3) (4) (5) 

Unadjusted      

Received business training (BS) 4.180 1.396 0.081 0.750 0.720** 

(3.590) (2.394) (0.063) (0.537) (0.333) 

N 2597 2597 2597 2597 2597 

Adjusted      

Received business training (BS) 6.145* 2.654 0.120** 0.556 0.789** 

(3.452) (2.236) (0.052) (0.498) (0.347) 

Baseline value of business capital (log, BS) 19.430*** 15.893*** 0.575*** 4.432*** 2.474*** 

(2.610) (1.264) (0.018) (0.273) (0.156) 

N 2457 2457 2457 2457 2456 

* p<0.10, ** p<0.05, *** p<0.01 (impact estimates only) 
Notes: The estimated standard errors in columns 1-3 are adjusted for clustered sampling, whereas the estimated 
standard errors in columns 4 and 5 are bootstrapped with 100 repetitions by cluster.  
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Table 15. Multiple regression analysis of income instability using alternative statistical models (MS data 
unless otherwise indicated) 

 Alternative statistical models 

 OLS regression 
model 

OLS regression 
model 
(winsorized) 

Log 
regression 
model 

Quantile 
(median) 
regression 
model 

Robust 
regression 
model 

 (1) (2) (3) (4) (5) 

Owner's age (BS) 0.119 0.028 -0.003 -0.002 -0.009 

 (0.083) (0.039) (0.018) (0.015) (0.012) 

Owner's age squared (BS) -0.001 -0.000 0.000 0.000 0.000 

 (0.001) (0.001) (0.000) (0.000) (0.000) 

Woman business owner -0.542* -0.306*** -0.136*** -0.028 -0.018 

 (0.215) (0.089) (0.039) (0.030) (0.021) 

Owner's Schooling: Lower secondary (BS) 0.160 0.074 -0.000 -0.009 -0.039 

 (0.311) (0.140) (0.054) (0.035) (0.025) 

Owner's Schooling: Upper secondary (BS) -0.160 -0.103 -0.051 -0.013 -0.038 

 (0.256) (0.124) (0.050) (0.038) (0.029) 

Owner's Schooling: Tertiary (BS) -0.658* -0.293 -0.049 0.076 -0.006 

 (0.331) (0.227) (0.096) (0.082) (0.056) 

Owner's cognitive ability (BS, IRT scale) -0.130 -0.018 0.003 0.007 0.011 

 (0.107) (0.047) (0.021) (0.015) (0.013) 

Owner currently married (BS) 0.337 0.096 0.066 0.035 0.038 

 (0.189) (0.145) (0.065) (0.054) (0.038) 

Household size (BS) -0.006 -0.013 -0.006 -0.001 -0.002 

 (0.054) (0.025) (0.011) (0.008) (0.007) 

Number of children in HH (BS) -0.186 -0.057 -0.010 0.009 0.013 

 (0.152) (0.056) (0.025) (0.020) (0.017) 

Owner's willingness to take risks (BS, IRT scale) 0.086 -0.025 0.000 0.017 0.012 

 (0.164) (0.059) (0.024) (0.017) (0.011) 

Number of earnings sources (BS) 0.514* 0.295*** 0.138*** 0.106***  0.067** 

 (0.225) (0.088) (0.036) (0.026) (0.023) 

Owner has wage employment (BS) -0.858* -0.422* -0.211** -0.161** -0.067 

 (0.396) (0.199) (0.077) (0.057) (0.044) 

Primary and second profits (log) -0.904*** -0.358*** -0.062* 0.016 0.061*** 

 (0.219) (0.079) (0.028) (0.019) (0.013) 

HH income (predicted, log) 1.132*** 0.485*** 0.057 -0.059* -0.114*** 

 (0.263) (0.096) (0.035) (0.027) (0.018) 

N 2171 2171 2167 2171 2171 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: Estimated standard errors in columns 1-3 are adjusted for clustered sampling, whereas those in columns 4-

5 are bootstrapped with 100 repetitions by cluster.  
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Table 16. Multiple regression analysis (OLS models) of concern about food insecurity by gender (BS data) 

 Full sample Women business owners Men business owners 

 (1) (2) (3) 

Owner's age  -0.004 -0.002 -0.006 

 (0.004) (0.005) (0.007) 

Owner's age squared  0.000 0.000 0.000 

 (0.000) (0.000) (0.000) 

Woman business owner -0.011   

 (0.008)   

Owner's Schooling: Lower secondary  -0.032** -0.040** -0.021 

 (0.012) (0.015) (0.020) 

Owner's Schooling: Upper secondary  -0.037** -0.041** -0.031 

 (0.012) (0.016) (0.017) 

Owner's Schooling: Tertiary  -0.051** -0.046* -0.060** 

 (0.016) (0.022) (0.020) 

Owner's cognitive ability (IRT scale) -0.009* -0.004 -0.016* 

 (0.004) (0.005) (0.006) 

Household size  0.003 0.001 0.010* 

 (0.004) (0.005) (0.005) 

Number of children in HH 0.017** 0.016* 0.016 

 (0.006) (0.008) (0.009) 

Total earnings from all sources (log) -0.014*** -0.013** -0.018* 

 (0.004) (0.005) (0.007) 

Number of earnings sources -0.001 -0.003 0.002 

 (0.006) (0.009) (0.009) 

Owner has wage employment 0.020 0.014 0.022 

 (0.013) (0.019) (0.018) 

HH asset index (PC scale) -0.032*** -0.034*** -0.029*** 

 (0.004) (0.005) (0.006) 

R-squared 0.027 0.031 0.027 

N 4780 2827 1953 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: Estimated standard errors are adjusted for clustered sampling. 
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Table 17. Multiple regression analysis of subjective well-being (composite variable) among all business 
owners by alternative scales and by gender (MS data unless otherwise indicated) 

 Alternative scales IRT scale 

 Proportional 
mean scale  

Principal 
component 
scale 

Standardized 
mean scale 

IRT scale Women 
business 
owners 

Men business 
owners 

 (1) (2) (3) (4) (5) (6) 

Owner's age (BS) -0.020 -0.020 -0.020 -0.012 -0.003 -0.008 

 (0.022) (0.022) (0.022) (0.021) (0.029) (0.035) 

Owner's age squared (BS) 0.000 0.000 0.000 0.000 0.000 0.000 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Woman business owner 0.054 0.054 0.054 0.047   

 (0.048) (0.048) (0.048) (0.045)   

Owner's Schooling: Lower 
secondary (BS) 

-0.081 -0.079 -0.079 -0.109 -0.100 -0.148 

(0.057) (0.057) (0.057) (0.058) (0.073) (0.088) 

Owner's Schooling: Upper 
secondary (BS) 

-0.234*** -0.230*** -0.230*** -0.288*** -0.291*** -0.297*** 

(0.056) (0.056) (0.056) (0.058) (0.073) (0.083) 

Owner's Schooling: Tertiary 
(BS) 

-0.375** -0.368** -0.368** -0.411*** -0.365* -0.456** 

(0.113) (0.112) (0.112) (0.111) (0.153) (0.173) 

Owner's cognitive ability 
(BS, IRT scale) 

-0.030 -0.030 -0.030 -0.042 -0.018 -0.069* 

(0.021) (0.021) (0.021) (0.022) (0.030) (0.032) 

Owner currently married 
(BS) 

0.207* 0.210* 0.210* 0.168* 0.178 0.172 

(0.082) (0.082) (0.082) (0.080) (0.107) (0.117) 

Number of children in HH -0.001 0.001 0.001 -0.002 0.010 -0.025 

 (0.030) (0.030) (0.030) (0.029) (0.035) (0.047) 

Household size (BS) -0.001 -0.001 -0.001 -0.001 -0.007 0.008 

 (0.014) (0.014) (0.014) (0.012) (0.013) (0.025) 

Primary and second profits 
(log) 

0.077** 0.074** 0.074** 0.100*** 0.117***  0.077* 

(0.025) (0.025) (0.025) (0.024) (0.031) (0.038) 

HH income (log) 0.068* 0.069* 0.069* 0.072* 0.075* 0.066 

 (0.029) (0.029) (0.029) (0.030) (0.038) (0.045) 

Net assets (Rp. millions) -0.000 -0.000 -0.000 -0.000 0.000 -0.000 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Days worked in primary 
business  

0.010* 0.010* 0.010* 0.010* 0.012* 0.007 

(0.004) (0.004) (0.004) (0.004) (0.006) (0.006) 

Hours worked in primary 
business  

-0.009 -0.009 -0.009 -0.010 -0.011 -0.007 

(0.007) (0.007) (0.007) (0.007) (0.008) (0.011) 

HH agency (PM scale) -0.038 -0.038 -0.038 -0.031 -0.007 -0.065 

(0.021) (0.021) (0.021) (0.022) (0.027) (0.037) 

Personal agency (PM scale) 0.142***  0.143*** 0.143*** 0.151*** 0.132***  0.181*** 

(0.020) (0.020) (0.020) (0.020) (0.027) (0.033) 

Connectedness (PC scale) 0.009 0.009 0.009 0.005 0.008 0.005 

(0.020) (0.020) (0.020) (0.020) (0.026) (0.034) 

R-squared 0.06 0.06 0.06 0.07 0.07 0.08 

N 2226 2226 2226 2226 1288 938 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: Estimated standard errors are adjusted for clustered sampling. 
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Table 18. Multiple regression analysis of subjective well-being (composite variable) among currently 
married business owners by alternative scales and by gender (MS data unless otherwise indicated) 

 Full sample WBOs MBOs 

 Alternative scales 

 Proportional 
mean scale  

Principal 
component 
scale 

Standardized 
mean scale 

IRT scale IRT scale IRT scale 

 (1) (2) (3) (4) (5) (6) 

Owner's age (BS) -0.008 -0.008 -0.008 0.003 0.003 0.055 

 (0.024) (0.024) (0.024) (0.025) (0.031) (0.052) 

Owner's age squared (BS) 0.000 0.000 0.000 -0.000 -0.000 -0.001 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.001) 

Woman business owner 0.096 0.097 0.097 0.070   

 (0.060) (0.060) (0.060) (0.059)   

Owner's Schooling: Lower 
secondary (BS) 

-0.139* -0.137* -0.137* -0.136* -0.149 -0.161 

(0.063) (0.063) (0.063) (0.065) (0.078) (0.121) 

Owner's Schooling: Upper 
secondary (BS) 

-0.306*** -0.302*** -0.302*** -0.349*** -0.301*** -0.454*** 

(0.065) (0.065) (0.065) (0.068) (0.079) (0.116) 

Owner's Schooling: Tertiary 
(BS) 

-0.333** -0.328** -0.328** -0.405** -0.437* -0.343 

(0.121) (0.121) (0.121) (0.125) (0.170) (0.188) 

Owner's cognitive ability 
(BS: IRT scale) 

-0.014 -0.014 -0.014 -0.031 -0.014 -0.065 

(0.026) (0.026) (0.026) (0.028) (0.033) (0.044) 

Number of children in HH -0.011 -0.010 -0.010 -0.011 -0.004 -0.071 

 (0.033) (0.033) (0.033) (0.033) (0.038) (0.063) 

Household size (BS) 0.002 0.001 0.001 0.000 -0.009 0.041 

 (0.017) (0.017) (0.017) (0.015) (0.013) (0.035) 

Primary and second profits 
(log) 

0.079** 0.076** 0.076** 0.098*** 0.128***  0.036 

(0.028) (0.028) (0.028) (0.028) (0.034) (0.048) 

HH income (predicted, log) 0.058 0.060 0.060 0.064 0.052 0.076 

 (0.032) (0.032) (0.032) (0.033) (0.040) (0.058) 

Net assets  -0.000 -0.000 -0.000 -0.000 0.000 -0.000 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Days worked in primary 
business  

0.011* 0.011* 0.011* 0.010* 0.014* 0.004 

(0.005) (0.005) (0.005) (0.004) (0.006) (0.007) 

Hours worked in primary 
business  

-0.010 -0.010 -0.010 -0.013 -0.016 -0.006 

(0.007) (0.007) (0.007) (0.008) (0.009) (0.013) 

HH agency (PM scale) -0.013 -0.013 -0.013 -0.011 0.017 -0.082 

(0.024) (0.024) (0.024) (0.026) (0.029) (0.053) 

Marital agency (IRT scale) -0.062* -0.062* -0.062* -0.065* -0.048 -0.096* 

(0.026) (0.026) (0.026) (0.026) (0.031) (0.047) 

Personal agency (PM scale) 0.133***  0.133*** 0.133*** 0.144*** 0.115***  0.205*** 

(0.022) (0.022) (0.022) (0.022) (0.029) (0.038) 

Connectedness (PC scale) -0.012 -0.013 -0.013 -0.010 -0.007 -0.012 

(0.021) (0.021) (0.021) (0.023) (0.027) (0.045) 

R-squared 0.06 0.06 0.06 0.07 0.06 0.12 

N 1635 1635 1635 1635 1108 527 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: Estimated standard errors are adjusted for clustered sampling. 
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Table 19. Total number of hours worked by business owners in a typical month using alternative 
statistical models and by gender (BS data) 

 Full sample WBOs MBOs 

 Alternative statistical models 

 OLS 
regression 
model 

OLS 
regression 
model 
(winsorized) 

Log 
regression 
model 

Quantile 
(median) 
regression 
model 

Robust 
regression 
model 

OLS 
regression 
model 

OLS 
regression 
model 

 (1) (2) (3) (4) (5) (6) (7) 

Owner's age -0.787 -0.787 0.002 -0.199 -1.023 -0.791 -2.935 

 (1.758) (1.758) (0.008) (2.352) (2.029) (2.390) (2.642) 

Owner's age squared 0.000 0.000 -0.000 -0.007 0.004 0.006 0.021 

 (0.023) (0.023) (0.000) (0.031) (0.027) (0.032) (0.033) 

Woman business owner 21.123*** 21.123*** 0.081*** 34.308*** 23.220***   

 (3.385) (3.385) (0.015) (5.115) (3.502)   

Owner's Schooling: Lower 
secondary 

-9.433* -9.433* -0.049** -13.761 -9.492* -12.416* -2.615 

(4.026) (4.026) (0.017) (7.042) (3.990) (5.236) (6.403) 

Owner's Schooling: Upper 
secondary 

-8.799 -8.799 -0.046* -11.469 -8.194 -7.354 -6.464 

(4.606) (4.606) (0.020) (7.071) (4.409) (6.108) (6.310) 

Owner's Schooling: Tertiary 2.169 2.169 0.012 1.265 1.730 -12.097 23.125* 

 (7.260) (7.260) (0.028) (9.527) (6.787) (9.515) (10.945) 

Owner's cognitive ability (IRT 
scale) 

-2.065 -2.065 -0.008 -1.296 -1.972 -2.790 -0.797 

(1.523) (1.523) (0.007) (2.335) (1.768) (2.039) (2.463) 

Owner currently married -10.843 -10.843 -0.045 -16.724* -11.417* -10.142 -11.595 

 (5.556) (5.556) (0.027) (7.594) (5.722) (6.842) (9.559) 

Number of children in HH -1.420 -1.420 -0.004 -3.882 -1.588 -5.102* 4.745 

 (2.024) (2.024) (0.009) (2.848) (2.019) (2.578) (3.240) 

Household size -2.232* -2.232* -0.012* -1.830 -2.278* -1.852 -3.334 

 (0.975) (0.975) (0.006) (1.494) (1.044) (1.050) (1.940) 

Number of hours per month 
volunteered 

-0.465** -0.465** -0.002* -0.530 -0.463** -0.709* -0.384* 

(0.168) (0.168) (0.001) (0.302) (0.174) (0.295) (0.185) 

HH wealth index (PC scale) -9.386*** -9.386*** -0.044*** -10.159*** -9.762*** -11.799*** -5.745 

 (1.827) (1.827) (0.009) (3.007) (1.837) (2.382) (3.004) 

Spouse helps with primary 
business 

19.035*** 19.035*** 0.078*** 23.720*** 19.425*** 18.082*** 26.301** 

(3.343) (3.343) (0.015) (5.376) (3.932) (4.270) (8.612) 

Son helps with primary business 18.519*** 18.519*** 0.075*** 21.857* 19.535*** 24.319*** 12.730 

(5.120) (5.120) (0.021) (8.548) (5.137) (5.849) (12.113) 

Daughter helps with primary 
business 

18.743*** 18.743*** 0.079*** 15.675* 18.595** 19.775*** 24.151 

(5.218) (5.218) (0.022) (7.995) (6.185) (5.626) (13.301) 

Other male HH member helps 
with primary business 

14.016* 14.016* 0.051* 14.222 14.750* 6.840 28.662** 

(5.892) (5.892) (0.024) (8.380) (6.469) (8.516) (10.354) 

Other female HH member helps 
with primary business 

19.686*** 19.686*** 0.099*** 23.336*** 20.111*** 26.197*** 17.788 

(4.403) (4.403) (0.019) (6.963) (5.302) (5.434) (11.448) 

Total earnings (log) 7.085*** 7.085*** 0.036*** 8.327** 7.214*** 7.699***  5.480 

 (1.683) (1.683) (0.008) (2.718) (1.884) (2.106) (2.900) 

Has second business 13.784** 13.784** 0.033 18.608** 15.601** 4.747 26.233*** 

 (4.985) (4.985) (0.017) (7.040) (5.039) (6.632) (6.982) 

Number of different earnings 
sources 

75.299*** 75.299*** 0.279*** 79.770*** 77.031*** 73.547*** 77.041*** 

(2.602) (2.602) (0.010) (3.504) (2.663) (3.862) (3.657) 

Number of paid workers in 
primary business 

-2.053 -2.053 -0.012 -1.930 -2.369 -4.585 -0.810 

(1.256) (1.256) (0.006) (2.067) (1.704) (3.345) (1.206) 

Number of unpaid workers in 
primary business 

0.149 0.149 0.003 0.153 0.176 0.636 -7.735 

(0.797) (0.797) (0.004) (2.467) (2.208) (0.872) (7.023) 

Total value of business capital 
(log) 

7.120*** 7.120*** 0.034*** 8.630*** 7.658*** 11.833*** 1.216 

(1.101) (1.101) (0.005) (1.784) (1.224) (1.359) (1.657) 

N 4550 4550 4550 4550 4550 2673 1877 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: Notes: Estimated standard errors in columns 1-3 and 6-7 are adjusted for clustered sampling, whereas 

those in columns 4-5 are bootstrapped with 100 repetitions by cluster. 
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Table 20. Estimates of the Impact of business training on the total number of hours worked in a typical 
month by women business owners using alternative statistical models (ES and BS data) 

{ǘŀǘƛǎǘƛŎŀƭ ƳƻŘŜƭǎҦ OLS regression 
model 

OLS winsorized 
regression model 
(highest 5% of 
values) 

Log regression 
model 

Quantile (median) 
regression model 

Robust regression 
model 

 (1) (2) (3) (4) (5) 

UNADJUSTED      

Received business training 
(BS) 

6.780 7.411* 0.034 No estimates 
obtained 

8.195** 

(4.189) (4.048) (0.025)  (4.089) 

N 2679 2679 2678  2679 

      

ADJUSTED      

Received business training 
(BS) 

5.710 6.380* 0.028 8.182 7.188* 

(3.950) (3.815) (0.024) (5.534) (4.109) 

Total number of hours 
worked (BS) 

0.338***  0.326*** 0.002*** 0.424*** 0.375*** 

 (0.020) (0.019) (0.000) (0.036) (0.022) 

N 2679 2679 2678 2679 2679 

* p<0.10, ** p<0.05 *** p<0.01 (impact estimates only) 
Notes: No estimates could be obtained for the unadjusted quantile (median) regression model in column 4. The 
estimated standard errors in columns 1-3 are adjusted for clustered sampling, whereas the estimated standard 
errors in columns 4 and 5 are bootstrapped with 100 repetitions by cluster.  
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Table 21. Multiple regression analysis of personal agency (composite variable) by alternative scales (MS 
data unless otherwise indicated) 

 Alternative scales 

 Proportional mean 
scale  

Principal 
component scale 

Standardized mean 
scale 

IRT scale 

 (1) (2) (3) (4) 

Owner's age (BS) -0.003 0.002 0.007 0.003 

 (0.022) (0.022) (0.022) (0.022) 

Owner's age squared (BS) -0.000 -0.000 -0.000 -0.000 

 (0.000) (0.000) (0.000) (0.000) 

Woman business owner -0.309*** -0.320*** -0.310*** -0.335*** 

 (0.073) (0.073) (0.074) (0.075) 

Owner's Schooling: Lower secondary (BS) -0.023 -0.010 -0.020 -0.025 

 (0.055) (0.054) (0.055) (0.055) 

Owner's Schooling: Upper secondary (BS) 0.136* 0.139* 0.122* 0.104 

 (0.058) (0.058) (0.059) (0.061) 

Owner's Schooling: Tertiary (BS) 0.308** 0.290* 0.266* 0.231 

 (0.116) (0.117) (0.117) (0.121) 

Owner's cognitive ability (BS, IRT scale) 0.026 0.034 0.028 0.027 

 (0.021) (0.021) (0.022) (0.021) 

Owner currently married (BS) -0.169* -0.167* -0.166* -0.186* 

 (0.078) (0.078) (0.079) (0.078) 

Number of children in HH (BS) 0.008 0.013 0.015 0.004 

 (0.032) (0.032) (0.032) (0.031) 

Head of household (BS) 0.025 0.002 -0.006 -0.023 

 (0.072) (0.071) (0.073) (0.073) 

Household size (BS) -0.001 0.002 -0.005 0.009 

 (0.015) (0.014) (0.015) (0.014) 

Primary and second profits (log) 0.077** 0.081** 0.074** 0.091*** 

 (0.024) (0.025) (0.025) (0.025) 

HH income (log) 0.079** 0.072** 0.081** 0.063* 

 (0.028) (0.028) (0.028) (0.028) 

Net financial assets  -0.000 0.000 0.000 0.000 

 (0.000) (0.000) (0.000) (0.000) 

Any savings in last 3 months 0.082 0.068 0.086 0.040 

 (0.051) (0.049) (0.051) (0.048) 

Any current bank loans 0.038 0.033 0.034 0.037 

 (0.045) (0.045) (0.044) (0.045) 

Primary business registered  -0.034 -0.049 -0.039 -0.049 

 (0.050) (0.052) (0.051) (0.055) 

Business practices followed (PC scale) 0.091*** 0.098*** 0.098*** 0.090*** 

 (0.021) (0.021) (0.021) (0.021) 

R-squared 0.10 0.10 0.09 0.09 

N 2226 2226 2226 2226 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: Estimated standard errors are adjusted for clustered sampling. 
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Table 22. Multiple regression analysis of intra-HH agency (composite variable) by alternative scales (BS 
data) 

 Alternative scales 

 Proportional 
mean scale  

Principal 
component scale 

Standardized mean 
scale 

IRT scale 

 (1) (2) (3) (4) 

Spouse of HH head -0.523*** -0.502*** -0.508*** -0.521*** 

 (0.078) (0.078) (0.078) (0.082) 

Child of HH head -0.848*** -0.810*** -0.821*** -0.661*** 

 (0.070) (0.070) (0.070) (0.074) 

Owner's age 0.091*** 0.090*** 0.091*** 0.080*** 

 (0.017) (0.017) (0.017) (0.017) 

Owner's age squared -0.001*** -0.001*** -0.001*** -0.001*** 

 (0.000) (0.000) (0.000) (0.000) 

Woman business owner -0.016 -0.014 -0.011 0.037 

 (0.077) (0.077) (0.077) (0.080) 

Owner's Schooling: Lower secondary -0.050 -0.050 -0.049 -0.053 

 (0.035) (0.035) (0.035) (0.036) 

Owner's Schooling: Upper secondary -0.064 -0.060 -0.060 -0.093** 

 (0.034) (0.034) (0.034) (0.035) 

Owner's Schooling: Tertiary 0.014 0.030 0.027 0.048 

 (0.066) (0.065) (0.065) (0.067) 

Owner's cognitive ability (IRT scale) 0.048*** 0.050*** 0.049*** 0.033* 

 (0.013) (0.013) (0.013) (0.013) 

Owner currently married -0.082 -0.116 -0.106 -0.439*** 

 (0.077) (0.077) (0.077) (0.079) 

Number of children in HH 0.032 0.029 0.030 0.019 

 (0.019) (0.019) (0.019) (0.018) 

Household size -0.028* -0.026* -0.027* -0.018 

 (0.012) (0.012) (0.012) (0.010) 

Total earnings (log) 0.047*** 0.046** 0.046** 0.049*** 

 (0.014) (0.014) (0.014) (0.014) 

R-squared 0.17 0.15 0.16 0.13 

N 4781 4781 4781 4781 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: Estimated standard errors are adjusted for clustered sampling. 
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Table 23. Impact of business training on the intra-HH agency (composite variable) of women business 
owners by alternative scales (MS and BS data) 

 Alternative scales 

5ŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜҦ Proportional mean 
scale 

Principal component 
scale 

Standardized mean 
scale 

IRT scale 

 (1) (2) (3) (4) 

UNADJUSTED     

Received business training (BS) 0.206*** 0.207*** 0.206*** 0.206***  

(0.055) (0.056) (0.056) (0.053) 

R-squared 0.010 0.010 0.010 0.011 

N 1345 1345 1345 1345 

ADJUSTED     

 Alternative scales 

5ŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜҦ Proportional mean 
scale 

Principal component 
scale 

Standardized mean 
scale 

IRT scale 

 (1) (2) (3) (4) 

Received business training (BS) 0.445*** 0.446*** 0.447*** 0.491***  

 (0.031) (0.032) (0.032) (0.028) 

Intra-HH agency (BS, PM scale) 0.194*** 0.193*** 0.192*** 0.181***  

(0.050) (0.050) (0.050) (0.046) 

R-squared 0.207 0.209 0.210 0.253 

N 1345 1345 1345 1345 

* p<0.10, ** p<0.05, *** p<0.01 (impact estimates only) 
Notes: Estimated standard errors are adjusted for clustered sampling. 
 
 
 

Table 24. Impact of business training on the intra-HH agency (composite variable) of women business 
owners by alternative scales (ES and BS data) 

 Alternative scales 

5ŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜҦ Proportional mean 
scale 

Principal component 
scale 

Standardized mean 
scale 

IRT scale 

 (1) (2) (3) (4) 

UNADJUSTED     

Received business training (BS) 0.027 0.030 0.028 0.027 

(0.039) (0.039) (0.039) (0.038) 

R-squared 0.000 0.000 0.000 0.000 

N 2724 2724 2724 2724 

ADJUSTED     

 Alternative scales 

5ŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜҦ Proportional mean 
scale 

Principal component 
scale 

Standardized mean 
scale 

IRT scale 

 (1) (2) (3) (4) 

Received business training (BS) 0.017 0.020 0.019 0.015 

 (0.038) (0.039) (0.039) (0.036) 

Intra-HH agency (BS, PM scale) 0.236*** 0.242*** 0.241*** 0.282***  

(0.027) (0.026) (0.026) (0.026) 

R-squared 0.055 0.058 0.058 0.078 

N 2724 2724 2724 2724 

* p<0.10, ** p<0.05, *** p<0.01  (impact estimates only) 
Notes: Estimated standard errors are adjusted for clustered sampling. 
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Table 25. Multiple regression analysis of marital agency (composite variable) among currently married 
business owners by alternative scales (BS data) 

 Alternative scales 

 Proportional 
mean scale  

Principal 
component scale 

Standardized 
mean scale 

IRT scale 

 (1) (2) (3) (4) 

Spouse of HH head -0.122 -0.123 -0.117 -0.118 

 (0.086) (0.086) (0.083) (0.090) 

Child of HH head 0.024 0.041 0.037 0.035 

 (0.066) (0.063) (0.061) (0.071) 

Owner's age 0.011 0.014 0.012 0.012 

 (0.015) (0.015) (0.015) (0.015) 

Owner's age squared -0.000 -0.000 -0.000 -0.000 

 (0.000) (0.000) (0.000) (0.000) 

Woman business owner 1.029*** 1.022*** 1.070*** 0.941***  

 (0.085) (0.086) (0.083) (0.089) 

Owner's Schooling: Lower secondary -0.027 -0.028 -0.015 -0.042 

 (0.037) (0.037) (0.037) (0.038) 

Owner's Schooling: Upper secondary -0.005 -0.009 0.007 -0.024 

 (0.037) (0.037) (0.037) (0.038) 

Owner's Schooling: Tertiary 0.041 0.027 0.041 0.026 

 (0.069) (0.069) (0.068) (0.071) 

Owner's cognitive ability (BS, IRT) -0.035** -0.043** -0.042** -0.033* 

 (0.013) (0.013) (0.013) (0.014) 

Number of children in HH 0.032* 0.033* 0.036* 0.028 

 (0.016) (0.016) (0.017) (0.016) 

Household size 0.001 -0.005 -0.006 0.003 

 (0.007) (0.007) (0.007) (0.007) 

Total earnings (log) -0.047*** -0.053*** -0.057*** -0.040** 

 (0.014) (0.014) (0.014) (0.014) 

Constant -0.832** -0.870** -0.851** -0.783** 

 (0.284) (0.282) (0.281) (0.286) 

R-squared 0.22 0.22 0.25 0.18 

N 4337 4337 4337 4337 

* p<0.05, ** p<0.01, *** p<0.001 
Note: Sample is limited to married business owners with some earned income. Estimated standard errors are 

adjusted for clustered sampling.  
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Table 26. Impact of business training on the marital agency (composite variable) of women business 
owners by alternative scales (MS and BS data) 

 Alternative scales 

5ŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜҦ Proportional mean 
scale 

Principal component 
scale 

Standardized mean 
scale 

IRT scale 

 (1) (2) (3) (4) 

UNADJUSTED     

Received business training (BS) 0.166** 0.191** 0.177** 0.168** 

(0.057) (0.059) (0.057) (0.057) 

R-squared 0.007 0.009 0.008 0.007 

N 1210 1210 1210 1210 

ADJUSTED     

 Alternative scales 

5ŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜҦ Proportional mean 
scale 

Principal component 
scale 

Standardized mean 
scale 

IRT scale 

 (1) (2) (3) (4) 

Received business training (BS) 0.137* 0.160** 0.145** 0.146** 

 (0.053) (0.054) (0.053) (0.053) 

Marital agency (BS, PM scale) 0.383*** 0.397*** 0.390*** 0.375***  

(0.030) (0.030) (0.030) (0.030) 

R-squared 0.149 0.161 0.156 0.143 

N 1197 1197 1197 1197 

* p<0.10, ** p<0.05, *** p<0.01 (impact estimates only) 
Notes: Estimated standard errors are adjusted for clustered sampling. 
 
 

Table 27. Impact of business training on the marital agency (composite variable) of women business 
owners by alternative scales (ES and BS data) 

 Alternative scales 

5ŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜҦ Proportional mean 
scale 

Principal component 
scale 

Standardized mean 
scale 

IRT scale 

 (1) (2) (3) (4) 

UNADJUSTED     

Received business training (BS) 0.052 0.056 0.053 0.059 

(0.041) (0.041) (0.041) (0.041) 

R-squared 0.001 0.001 0.001 0.001 

N 2440 2440 2440 2440 

ADJUSTED     

 Alternative scales 

5ŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜҦ Proportional mean 
scale 

Principal component 
scale 

Standardized mean 
scale 

IRT scale 

 (1) (2) (3) (4) 

Received business training (BS) 0.060 0.066 0.061 0.070 

 (0.038) (0.039) (0.038) (0.038) 

Marital agency (BS, PM scale) 0.404*** 0.401*** 0.390*** 0.410***  

(0.019) (0.020) (0.020) (0.019) 

R-squared 0.158 0.155 0.149 0.161 

N 2399 2399 2399 2399 

* p<0.10, ** p<0.05, *** p<0.01 (impact estimates only) 
Notes: Estimated standard errors are adjusted for clustered sampling. 
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Table 28. Multiple regression analysis of business practices (composite variable) by alternative scales 
(BS) 

 Alternative scales 

 Proportional mean 
scale 

Principal 
component scale 

Standardized mean 
scale 

IRT scale 

 (1) (2) (3) (4) 

Owner's age -0.051** -0.052** -0.052** -0.044** 

 (0.017) (0.017) (0.017) (0.016) 

Owner's age squared 0.000* 0.001* 0.000* 0.000* 

 (0.000) (0.000) (0.000) (0.000) 

Woman business owner 0.078* 0.078* 0.074* 0.141*** 

 (0.031) (0.032) (0.031) (0.033) 

Owner's Schooling: Lower secondary 0.005 0.005 0.001 0.025 

 (0.035) (0.035) (0.034) (0.038) 

Owner's Schooling: Upper secondary 0.168*** 0.161*** 0.173*** 0.156*** 

 (0.037) (0.038) (0.037) (0.039) 

Owner's Schooling: Tertiary 0.518*** 0.512*** 0.539*** 0.407*** 

 (0.085) (0.087) (0.087) (0.080) 

Owner's cognitive ability (BS, IRT) -0.004 -0.007 0.000 -0.009 

 (0.015) (0.015) (0.015) (0.015) 

Willingness to take risks (proportional mean) 0.287*** 0.243*** 0.283*** 0.191*** 

 (0.054) (0.053) (0.054) (0.055) 

Number of paid workers: primary business 0.032*** 0.032** 0.032*** 0.024** 

 (0.009) (0.010) (0.010) (0.009) 

Number of unpaid workers: primary business -0.008 -0.014 -0.011 0.010 

 (0.010) (0.009) (0.011) (0.011) 

Total business profits (log) 0.120*** 0.105*** 0.116*** 0.097*** 

 (0.013) (0.013) (0.013) (0.014) 

Total value of business capital (log) 0.113*** 0.116*** 0.112*** 0.124*** 

 (0.009) (0.009) (0.009) (0.009) 

R-squared 0.145 0.132 0.145 0.119 

N 4553 4553 4553 4553 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: Estimated standard errors are adjusted for clustered sampling. 
 

Table 29. Estimates of the impact of business training on business practices (composite variable) of 
women business owners by alternative scales (ES and BS data) 

 Alternative scales 

5ŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜҦ Proportional mean 
scale 

Principal component 
scale 

Standardized mean 
scale 

IRT scale 

 (1) (2) (3) (4) 

UNADJUSTED     

Received business training (BS) 0.100*** 0.100*** 0.101*** 0.077** 

(0.037) (0.036) (0.037) (0.035) 

R-squared 0.003 0.003 0.003 0.002 

N 2679 2679 2679 2679 

ADJUSTED     

 Alternative scales 

5ŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜҦ Proportional mean 
scale 

Principal component 
scale 

Standardized mean 
scale 

IRT scale 

 (1) (2) (3) (4) 

Received business training (BS) 0.094*** 0.094*** 0.094*** 0.070** 

 (0.033) (0.033) (0.033) (0.033) 

Business practices (BS, count) 0.454*** 0.431*** 0.462*** 0.371***  

(0.022) (0.022) (0.022) (0.019) 

R-squared 0.201 0.181 0.209 0.139 

N 2679 2679 2679 2679 

* p<0.10, ** p<0.05, *** p<0.01 (impact estimates only) 
Notes: Estimated standard errors are adjusted for clustered sampling. 
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Table 30. Multiple regression analysis (OLS model) of the total number of employed workers (paid and 
unpaid) by gender (BS) 

 Unpaid workers Paid workers 

 All business 
owner 

Women 
business 
owners 

Men 
business 
owners 

All business 
owner 

Women 
business 
owners 

Men 
business 
owners 

 (1) (2) (3) (4) (5) (6) 

Owner's age  -0.025 -0.029 -0.025 0.016 0.008 0.035 

 (0.017) (0.026) (0.022) (0.019) (0.016) (0.036) 

Owner's age squared  0.000 0.000 0.000 -0.000 -0.000 -0.000 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Woman business owner 0.214***   -0.207***   

 (0.060)   (0.057)   

Owner's Schooling: Lower secondary  -0.040 0.007 -0.096 -0.061 -0.026 -0.080 

 (0.038) (0.051) (0.058) (0.058) (0.034) (0.142) 

Owner's Schooling: Upper secondary 0.022 0.095 -0.065 -0.044 0.113 -0.257* 

 (0.053) (0.086) (0.055) (0.069) (0.076) (0.126) 

Owner's Schooling: Tertiary  0.127 0.100 0.182 -0.133 0.089 -0.442 

 (0.075) (0.104) (0.116) (0.119) (0.092) (0.241) 

Owner's cognitive ability (IRT scale) 0.013 -0.006 0.036 -0.001 -0.027 0.029 

 (0.015) (0.022) (0.019) (0.025) (0.023) (0.048) 

Owner currently married  0.232*** 0.325* 0.131 0.068 -0.021 0.097 

 (0.057) (0.128) (0.083) (0.067) (0.050) (0.137) 

Household size  0.057*** 0.051** 0.082*** -0.004 0.002 -0.037 

 (0.017) (0.019) (0.022) (0.011) (0.007) (0.041) 

Female working-age HH members 0.124*** 0.161*** 0.082* -0.022 -0.006 -0.060 

 (0.032) (0.048) (0.038) (0.037) (0.034) (0.072) 

Male working-age HH members 0.054 0.061 0.025 0.034 -0.014 0.126 

 (0.029) (0.040) (0.035) (0.039) (0.026) (0.104) 

Number of children in HH 0.019 0.038 -0.016 -0.022 0.029 -0.083 

 (0.027) (0.037) (0.033) (0.034) (0.033) (0.076) 

Spouse of HH head 0.068 0.032  -0.137 0.032  

 (0.072) (0.126)  (0.076) (0.058)  

Child of HH head 0.162* 0.174 0.060 -0.213*** -0.057 -0.195 

 (0.065) (0.121) (0.092) (0.063) (0.056) (0.103) 

Total value of business capital (log) 0.014 0.026 0.001 0.125*** 0.043***  0.212*** 

 (0.012) (0.018) (0.013) (0.018) (0.011) (0.039) 

Primary business profits (log) -0.023 -0.024 -0.018 0.183*** 0.133***  0.275*** 

 (0.016) (0.022) (0.022) (0.031) (0.027) (0.068) 

HH asset index (PC scale) 0.025 0.041 0.004 0.195*** 0.108***  0.291*** 

 (0.023) (0.037) (0.023) (0.039) (0.024) (0.084) 

Constant 0.437 0.508 0.679 -0.015 -0.153 -0.483 

 (0.346) (0.494) (0.444) (0.383) (0.359) (0.708) 

R-squared 0.05 0.03 0.05 0.09 0.04 0.10 

N 4430 2587 1843 4430 2587 1843 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: Dependent variable includes both paid and unpaid workers (not including the business owner). Estimated 
standard errors are adjusted for clustered sampling. There are no observations of WBOs who are spouses of the 
head of HH. 

 

  



58 

 

Table 31. Multiple regression analysis of the number of unpaid workers using alternative statistical 
models (BS unless otherwise indicated) 

 Alternative statistical models 

 OLS regression 
model 

OLS (winsorized) 
regression model 

Two-part model Poisson regression 
model 

 (1) (2) (3) (4) 

Owner's age -0.025 -0.029* -0.044* -0.028 

 (0.017) (0.014) (0.022) (0.017) 

Owner's age squared  0.000 0.000* 0.001* 0.000* 

 (0.000) (0.000) (0.000) (0.000) 

Woman business owner 0.214*** 0.197*** 0.279*** 0.196** 

 (0.060) (0.055) (0.084) (0.061) 

Owner's Schooling: Lower secondary  -0.040 -0.039 -0.053 -0.038 

 (0.038) (0.035) (0.054) (0.039) 

Owner's Schooling: Upper secondary  0.022 -0.018 -0.021 0.023 

 (0.053) (0.035) (0.053) (0.054) 

Owner's Schooling: Tertiary  0.127 0.116 0.185 0.120 

 (0.075) (0.070) (0.101) (0.067) 

Owner's cognitive ability (IRT scale) 0.013 0.004 0.007 0.014 

 (0.015) (0.012) (0.019) (0.015) 

Owner currently married  0.232*** 0.217*** 0.332*** 0.276*** 

 (0.057) (0.055) (0.084) (0.068) 

Household size  0.057*** 0.050*** 0.099*** 0.032*** 

 (0.017) (0.014) (0.020) (0.009) 

Female working-age HH members (ES) 0.124*** 0.112*** 0.158*** 0.131*** 

 (0.032) (0.023) (0.035) (0.029) 

Male working-age HH members (ES) 0.054 0.050* 0.070* 0.055* 

 (0.029) (0.022) (0.032) (0.025) 

Number of children in HH 0.019 0.029 0.025 0.039 

 (0.027) (0.019) (0.029) (0.022) 

Spouse of HH head 0.068 0.054 0.110 0.099 

 (0.072) (0.060) (0.090) (0.072) 

Child of HH head 0.162* 0.148* 0.208* 0.200** 

 (0.065) (0.061) (0.092) (0.066) 

Total value of business capital (log) 0.014 0.021* 0.030* 0.014 

 (0.012) (0.009) (0.014) (0.012) 

Primary business profits (log) -0.023 -0.011 -0.021 -0.022 

 (0.016) (0.014) (0.022) (0.015) 

HH asset index (PC scale) 0.025 -0.000 -0.002 0.029 

 (0.023) (0.014) (0.022) (0.022) 

N 4430 4430 4430 4430 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: The number of unpaid workers does not include the business owner. Estimated standard errors are 
adjusted for clustered sampling in columns 1-4. 
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Table 32. Multiple regression analysis of the number of paid workers using alternative statistical models 
(BS data) 

 Alternative statistical models 

 OLS OLS (winsorized) Two-part model Poisson regression 

 (1) (2) (3) (4) 

Owner's age  0.016 0.003 0.006 0.027 

 (0.019) (0.011) (0.026) (0.022) 

Owner's age squared  -0.000 -0.000 -0.000 -0.000 

 (0.000) (0.000) (0.000) (0.000) 

Woman business owner -0.207*** -0.186*** -0.433*** -0.386*** 

 (0.057) (0.039) (0.108) (0.107) 

Owner's Schooling: Lower secondary  -0.061 -0.025 -0.034 -0.013 

 (0.058) (0.028) (0.069) (0.067) 

Owner's Schooling: Upper secondary  -0.044 -0.017 -0.023 0.008 

 (0.069) (0.034) (0.071) (0.074) 

Owner's Schooling: Tertiary  -0.133 -0.011 -0.001 -0.052 

 (0.119) (0.067) (0.110) (0.087) 

Owner's cognitive ability (IRT scale) -0.001 0.008 0.006 0.006 

 (0.025) (0.012) (0.026) (0.026) 

Owner currently married  0.068 0.015 -0.018 0.034 

 (0.067) (0.044) (0.091) (0.081) 

Household size  -0.004 0.013* 0.018 -0.006 

 (0.011) (0.006) (0.011) (0.018) 

Female working-age HH members -0.022 -0.025 -0.035 -0.022 

 (0.037) (0.021) (0.041) (0.038) 

Male working-age HH members 0.034 0.009 0.014 0.034 

 (0.039) (0.017) (0.038) (0.039) 

Number of children in HH -0.022 -0.033* -0.050 -0.030 

 (0.034) (0.016) (0.032) (0.036) 

Spouse of HH head -0.137 -0.062 0.028 0.056 

 (0.076) (0.042) (0.114) (0.124) 

Child of HH head -0.213*** -0.130** -0.193* -0.134 

 (0.063) (0.043) (0.093) (0.069) 

Total value of business capital (log) 0.125*** 0.085*** 0.141*** 0.119*** 

 (0.018) (0.009) (0.018) (0.019) 

Primary business profits (log) 0.183*** 0.135*** 0.275*** 0.150*** 

 (0.031) (0.015) (0.031) (0.032) 

HH asset index (PC scale) 0.195*** 0.120*** 0.171*** 0.076** 

 (0.039) (0.016) (0.025) (0.024) 

N 4430 4430 4430 4430 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: Estimated standard errors are adjusted for clustered sampling in columns 1-4. 
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Table 33. Multiple regression analysis of the number of primary business customers using alternative 
statistical models (BS data) 

 OLS applied to 
reported 
variable 

OLS applied to 
winsorized 
reported 
variable 

(highest 5% of 
values) 

Log regression 
model 

Quantile 
(median) 

regression 
model 

Robust 
regression 

model 

 (1) (2) (3) (4) (5) 

Owner's age  -5.468 -6.688 -0.023 -0.611 0.923 

 (8.474) (6.299) (0.026) (1.383) (0.658) 

Owner's age squared  0.057 0.072 0.000 0.005 -0.015 

 (0.115) (0.083) (0.000) (0.018) (0.009) 

Woman business owner -151.920*** -110.421*** -0.378*** -14.944*** -10.036*** 

 (22.467) (15.744) (0.051) (3.059) (1.690) 

Owner's Schooling: Lower secondary  -48.982* -41.131* -0.157* -3.888 -0.590 

 (22.527) (16.943) (0.067) (3.592) (1.924) 

Owner's Schooling: Upper secondary  -28.432 -22.036 -0.058 0.966 -0.863 

 (27.348) (18.939) (0.074) (4.273) (2.108) 

Owner's Schooling: Tertiary  -5.514 -14.205 0.029 0.625 0.885 

 (49.014) (31.731) (0.124) (5.691) (2.567) 

Owner's cognitive ability (IRT scale) 4.870 2.421 0.014 -1.648 -0.227 

 (8.241) (6.260) (0.027) (1.236) (0.650) 

Number of hours worked in typical month 0.020 0.051 0.001*** 0.012 0.016** 

 (0.073) (0.054) (0.000) (0.011) (0.006) 

Number of paid workers in the primary 
business 

-9.136** -9.374** -0.107*** -3.987** -1.508** 

(3.371) (2.847) (0.021) (1.316) (0.531) 

Number of unpaid workers in the primary 
business 

8.486 9.862** 0.064** 4.008* 0.122 

(4.915) (3.775) (0.020) (1.911) (0.442) 

Total value of business capital (log) 16.986** 17.168*** 0.120*** 4.940***  2.026*** 

 (5.568) (4.124) (0.017) (0.946) (0.438) 

Business practices (PM scale) 7.133 1.961 0.005 0.148 -0.304 

 (8.143) (5.765) (0.024) (1.189) (0.727) 

Mobile phone use (PM scale) -25.076** -22.389*** -0.098*** -3.272* -0.855 

 (9.359) (6.657) (0.028) (1.648) (0.711) 

Connectedness with peers (PM scale) 12.469 10.276 0.024 -0.065 -0.441 

 (10.180) (6.778) (0.026) (1.231) (0.601) 

Number of hours volunteered in a typical 
month 

-0.975 -1.087 -0.009*** -0.318 -0.152** 

(0.916) (0.709) (0.003) (0.167) (0.054) 

R-squared 0.12 0.15 0.20  0.06 

N 4442 4442 4442 4442 4442 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: Models also include (results not shown) 5 dummy variables for the type of business and 2 dummy variables 
for regency of residence (2 of the 5 regencies are not included in the MS sample). The estimated standard errors in 
columns 1-3 are adjusted for clustered sampling, while the estimated standard errors in columns 4-5 are 
bootstrapped with 100 repetitions by cluster.  
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Table 34. Estimates of the impact of business training on the number of customers in the primary 
businesses of women business owners using alternative statistical models (ES and BS data) 

 Alternative statistical models 

5ŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜҦ OLS applied to 
reported variable 

OLS applied to 
winsorized variable 
(highest 5% of 
values) 

Log regression 
model 

Quantile 
(median) 
regression 

Robust 
regression 
model 

 (1) (2) (3) (4) (5) 

UNADJUSTED      

Received business training 
(BS) 

27.994 31.291 0.125** No estimates 
obtained 

29.181* 

(24.850) (20.700) (0.059) (16.163) 

N 2675 2675 2675  2675 

ADJUSTED      

 Alternative statistical models 

5ŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜҦ OLS applied to 
reported variable 

OLS applied to 
winsorized variable 
(highest 5% of 
values) 

Log regression 
model 

Quantile 
(median) 
regression 

Robust 
regression 
model 

 (1) (2) (3) (4)  

Received business training 
(BS) 

18.577 22.318 0.105* 10.078 25.487* 

(23.898) (19.617) (0.057) (11.948) (13.672) 

Business practices (BS, count) 0.418***  0.398*** 0.001*** 0.388*** 0.358*** 

(0.045) (0.038) (0.000) (0.029) (0.035) 

Constant 424.425*** 412.196*** 5.263*** 282.171*** 308.174*** 

 (20.999) (17.367) (0.054) (12.274) (15.294) 

N 2674 2674 2674 2674 2674 

* p<0.10, ** p<0.05, *** p<0.01 (impact estimates only) 
Notes: The estimated standard errors in columns 1-3 are adjusted for clustered sampling, whereas the estimated 
standard errors in columns 4 and 5 are bootstrapped with 100 repetitions by cluster.  
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Table 35. Multiple regression analysis (OLS model) of whether any money was saved during the past 12 
months by gender (BS data) 

 Full sample Women business owners Men business owners 

 (1) (2) (3) 

Owner's age 0.007 0.012 -0.011 

 (0.007) (0.008) (0.013) 

Owner's age squared -0.000* -0.000* 0.000 

 (0.000) (0.000) (0.000) 

Woman business owner 0.139***   

 (0.037)   

Owner's Schooling: Lower secondary 0.030 0.033 0.018 

 (0.019) (0.021) (0.032) 

Owner's Schooling: Upper secondary 0.066*** 0.050* 0.083** 

 (0.019) (0.022) (0.030) 

Owner's Schooling: Tertiary 0.093*** 0.059 0.144** 

 (0.027) (0.031) (0.048) 

Owner's cognitive ability (IRT scale) 0.018** 0.021** 0.014 

 (0.007) (0.008) (0.011) 

Subjective time preference (IRT scale) 0.007 0.006 0.007 

 (0.006) (0.007) (0.011) 

Household size 0.003 0.001 0.010 

 (0.003) (0.003) (0.010) 

Number of children in HH -0.005 0.002 -0.019 

 (0.008) (0.009) (0.017) 

Spouse of HH head 0.038 0.067  

 (0.037) (0.062)  

Child of HH head 0.002 0.050 -0.035 

 (0.037) (0.066) (0.046) 

Total earnings (log) 0.040*** 0.036*** 0.049***  

 (0.007) (0.008) (0.013) 

HH asset index (PC scale) 0.015* 0.020* 0.006 

 (0.007) (0.008) (0.011) 

Intra-HH agency (PM scale) 0.016* 0.014 0.023 

 (0.007) (0.008) (0.017) 

Marital agency (IRT scale) 0.004 0.010 -0.014 

 (0.007) (0.008) (0.015) 

R-squared 0.08 0.05 0.06 

N 4337 2579 1758 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: Estimated standard errors are adjusted for clustered sampling. 
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Table 36. Multiple regression analysis of total savings during the last 12 months using alternative 
statistical models (BS data) 

 Alternative statistical models 

 OLS model OLS 
(winsorized) 
model 

Tobit model Two-part 
model 

Quantile 
(median) 
regression 
model 

Robust 
regression 
model 

 (1) (2) (3) (4) (5) (6) 

Owner's age -0.826 0.236 0.592 0.163 -0.019 -0.012 

 (1.299) (0.160) (1.309) (0.235) (0.065) (0.051) 

Owner's age squared 0.009 -0.004 -0.020 -0.004 -0.000 -0.000 

 (0.017) (0.002) (0.016) (0.003) (0.001) (0.001) 

Woman business owner -3.538 0.445 15.314** 1.227** 0.694***  0.714*** 

 (2.500) (0.343) (5.927) (0.464) (0.149) (0.105) 

Owner's Schooling: Lower 
secondary 

1.215 0.066 5.454 0.607 0.163 0.125 

(1.551) (0.373) (3.455) (0.621) (0.196) (0.109) 

Owner's Schooling: Upper 
secondary 
Owner's Schooling: Tertiary 

3.161 0.845* 10.373 1.727** 0.423* 0.345* 

(3.310) (0.406) (6.521) (0.645) (0.196) (0.135) 

4.510 2.767** 12.918* 3.573*** 1.946** 0.853* 

 (4.351) (0.981) (5.851) (1.014) (0.707) (0.361) 

Owner's cognitive ability (IRT 
scale) 

-0.248 0.167 1.793 0.370 0.128 0.153** 

(0.545) (0.160) (1.055) (0.216) (0.079) (0.050) 

hǿƴŜǊΩǎ ǎǳōƧŜŎǘƛǾŜ ǘƛƳŜ 
preference (PM scale) 

1.774 -0.365* 1.346 -0.486* -0.127 -0.102* 

(1.934) (0.145) (2.075) (0.223) (0.078) (0.050) 

Owner currently married -1.515 0.215 -0.830 0.307 0.041 0.030 

 (1.729) (0.476) (3.065) (0.734) (0.225) (0.170) 

Household size -0.829 0.004 -0.756 -0.096 -0.021 -0.046 

 (0.889) (0.088) (1.010) (0.138) (0.056) (0.030) 

Number of children in HH 5.471 -0.370 5.679 -0.583* -0.056 -0.099 

 (4.859) (0.196) (5.404) (0.291) (0.089) (0.070) 

Intensity of bank use (IRT scale) 2.192** 1.201*** 6.157** 1.805*** 0.510***  0.310*** 

 (0.708) (0.161) (2.029) (0.236) (0.091) (0.064) 

Total earnings (log) 5.675*** 2.704*** 10.591** 4.365*** 0.855***  0.563*** 

 (1.537) (0.179) (3.408) (0.310) (0.089) (0.074) 

HH asset index (PC scale) 6.410** 2.357*** 7.925** 3.037*** 0.950***  0.345*** 

 (2.137) (0.221) (2.840) (0.297) (0.120) (0.090) 

N 4754 4754 4754 4754 4754 4753 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: The estimated standard errors in columns 1-4 are adjusted for clustered sampling, whereas the estimated 
standard errors in columns 5 and 6 are bootstrapped with 100 repetitions by cluster.  
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Table 37. Multiple regression analysis of total savings during the last 12 months as a proportion of 
primary and second profits using alternative statistical models (BS data) 

 Alternative statistical models 

 OLS model OLS 
(winsorized) 
model 
 

Tobit 
model 

Two-part 
model 

Quantile 
(median) 
regression 
model 

Robust 
regression 
model 

 (1) (2) (3) (4) (5) (6) 

Owner's age -0.184 0.174 0.668 0.105 -0.059 0.041 

 (0.397) (0.121) (0.551) (0.166) (0.070) (0.037) 

Owner's age squared 0.000 -0.003 -0.017 -0.003 0.000 -0.001* 

 (0.004) (0.002) (0.009) (0.002) (0.001) (0.000) 

Woman business owner -2.816 0.676** 7.820** 0.551 0.640***  0.480*** 

 (2.296) (0.232) (2.733) (0.335) (0.105) (0.076) 

Owner's Schooling: Lower secondary 
 

-0.389 0.313 1.690 0.600 0.155 0.213* 

(1.460) (0.286) (1.642) (0.439) (0.133) (0.094) 

Owner's Schooling: Upper secondary 
 

1.519 1.040*** 5.510* 1.370** 0.401* 0.332* 

(0.860) (0.285) (2.688) (0.450) (0.165) (0.130) 

Owner's Schooling: Tertiary 2.224 3.729*** 6.911** 4.457*** 1.756***  0.925*** 

 (2.727) (0.737) (2.464) (0.784) (0.518) (0.233) 

Owner's cognitive ability (IRT scale) -0.244 0.041 0.920 0.228 0.107 0.147*** 

 (0.475) (0.114) (0.509) (0.157) (0.059) (0.040) 

hǿƴŜǊΩǎ ǎǳōƧŜŎǘƛǾŜ ǘƛƳŜ ǇǊŜŦŜǊŜƴŎŜ όta ǎŎŀƭŜύ -0.671 -0.158 -1.131 -0.377* -0.067 -0.048 

(0.654) (0.108) (0.989) (0.158) (0.054) (0.040) 

Owner currently married 0.630 0.692 0.775 0.298 0.238 -0.006 

 (0.778) (0.371) (1.733) (0.511) (0.216) (0.151) 

Household size -0.145 0.009 -0.108 -0.069 -0.026 -0.047 

 (0.222) (0.110) (0.306) (0.101) (0.045) (0.039) 

Number of children in HH 2.030 -0.229 2.086 -0.438* -0.085 -0.052 

 (1.851) (0.155) (2.101) (0.212) (0.068) (0.055) 

Intensity of bank use (IRT scale) 2.563* 1.001*** 4.995* 1.268*** 0.332***  0.230*** 

 (1.140) (0.126) (2.269) (0.176) (0.068) (0.041) 

Total earnings (log) -7.669 -1.877*** -6.068 -2.822*** -0.542*** -0.191*** 

 (4.461) (0.157) (3.916) (0.226) (0.079) (0.050) 

HH asset index (PC scale) 4.838 1.050*** 5.819 1.924*** 0.482***  0.259*** 

 (2.878) (0.132) (3.417) (0.195) (0.068) (0.049) 

N 4753 4753 4753 4753 4753 4752 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: The estimated standard errors in columns 1-4 are adjusted for clustered sampling, whereas the estimated 
standard errors in columns 5 and 6 are bootstrapped with 100 repetitions by cluster.  

 

  



65 

 

Table 38. Multiple regression analysis (using the robust regression model) of total savings during the 
past 12 months and of the ratio of total savings to total earnings (using robust regression model) by 
gender (BS data) 

5ŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜҦ Total savings during the past 12 months 
 

Total savings during the past 12 months as a 
ratio to annualized total earnings  

 Full sample WBOs MBOs Full sample WBOs MBOs 

 (1) (2) (3) (4) (5) (6) 

Owner's age -0.012 0.019 -0.081 0.041 0.050 -0.018 

 (0.047) (0.070) (0.102) (0.037) (0.074) (0.057) 

Owner's age squared -0.000 -0.001 0.000 -0.001* -0.001 -0.000 

 (0.001) (0.001) (0.001) (0.000) (0.001) (0.001) 

Woman business owner 0.714***   0.480***   

 (0.116)   (0.076)   

Owner's Schooling: Lower 
secondary 

0.125 0.058 0.271 0.213* 0.149 0.158 

(0.127) (0.154) (0.223) (0.094) (0.150) (0.111) 

Owner's Schooling: Upper 
secondary 

0.345* 0.173 0.615** 0.332* 0.238 0.301** 

(0.154) (0.177) (0.215) (0.130) (0.188) (0.109) 

Owner's Schooling: Tertiary 0.853** 0.618 2.432 0.925*** 0.837* 0.703* 

 (0.327) (0.335) (1.275) (0.233) (0.347) (0.346) 

Owner's cognitive ability (IRT 
scale) 

0.153** 0.132* 0.227** 0.147*** 0.175** 0.095* 

(0.053) (0.056) (0.079) (0.040) (0.061) (0.040) 

hǿƴŜǊΩǎ ǎǳōƧŜŎǘƛǾŜ ǘƛƳŜ 
preference (PM scale) 

-0.102* -0.094 -0.145 -0.048 -0.072 -0.027 

(0.048) (0.059) (0.090) (0.040) (0.071) (0.042) 

Owner currently married 0.030 0.096 -0.176 -0.006 0.052 0.008 

 (0.186) (0.187) (0.447) (0.151) (0.204) (0.257) 

Household size -0.046 -0.018 -0.194* -0.047 -0.066 -0.012 

 (0.030) (0.031) (0.083) (0.039) (0.074) (0.046) 

Number of children in HH -0.099 -0.066 -0.022 -0.052 -0.053 -0.100 

 (0.060) (0.074) (0.143) (0.055) (0.095) (0.064) 

Intensity of bank use (IRT scale) 0.310*** 0.320*** 0.330*** 0.230*** 0.291***  0.153*** 

 (0.054) (0.071) (0.100) (0.041) (0.077) (0.045) 

Total earnings (log) 0.563*** 0.499*** 0.836*** -0.191*** -0.407*** 0.033 

 (0.068) (0.062) (0.177) (0.050) (0.077) (0.052) 

HH asset index (PC scale) 0.345*** 0.395*** 0.257* 0.259*** 0.386***  0.131* 

(0.076) (0.109) (0.131) (0.049) (0.092) (0.056) 

N 4753 2808 1945 4752 2807 1945 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: The estimated standard errors are bootstrapped with 100 repetitions by cluster. 
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Table 39. Estimates of the impact of business training on savings during the last 12 months of women 
business owners using alternative statistical models (ES and BS data) 

5ŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜҦ Any savings Total savings (including zeroes) 

{ǘŀǘƛǎǘƛŎŀƭ ƳƻŘŜƭҦ OLS regression 
model 

OLS 
regression 
model 

OLS 
(winsorized) 
regression 
model 

Tobit model Two-part 
model 

Quantile 
(median) 
regression 
model 

Robust 
regression 
model 

 (1) (2) (3) (4) (5) (6) (7) 

UNADJUSTED        

Randomly assigned to 
receive training (BS) 

0.029***  0.439 0.423 0.935 0.887** 0.500***  0.394*** 

(0.011) (0.526) (0.405) (0.609) (0.412) (0.193) (0.139) 

N 2724 2819 2819 2819 2819 2819 2819 

ADJUSTED        

Randomly assigned to 
receive training (BS) 

0.027** 0.343 0.346 0.816 1.795 0.372***  0.332** 

(0.011) (0.516) (0.397) (0.593) (1.222) (0.133) (0.147) 

Any nonzero savings 
(BS) 

0.131***        

(0.019)       

Total savings (BS)  0.327*** 0.260*** 0.344*** 0.552 0.296***  0.117** 

  (0.068) (0.038) (0.072) (0.400) (0.038) (0.054) 

N 2724 2797 2797 2797 2797 2797 2796 

* p<0.10, ** p<0.05, *** p<0.01 (impact estimates only) 
Notes: The estimated standard errors in columns 1 are adjusted for clustered sampling, while those in columns 6 
and 7 are bootstrapped with 100 repetitions by cluster. 
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Table 40. Multiple regression analysis of any currently outstanding bank loans by gender (BS data) 

 Full sample Women business 
owners 

Men business 
owners 

 (1) (2) (3) 

Owner's age 0.011* 0.010 0.011 

 (0.006) (0.007) (0.010) 

Owner's age squared -0.000 -0.000 -0.000 

 (0.000) (0.000) (0.000) 

Woman business owner -0.073***   

 (0.011)   

Owner's Schooling: Lower secondary -0.010 -0.013 -0.006 

 (0.014) (0.017) (0.022) 

Owner's Schooling: Upper secondary -0.021 -0.024 -0.020 

 (0.014) (0.017) (0.022) 

Owner's Schooling: Tertiary -0.140*** -0.143*** -0.138** 

 (0.031) (0.037) (0.049) 

Owner's cognitive ability (IRT scale) -0.011* -0.013* -0.007 

 (0.005) (0.006) (0.008) 

Owner currently married 0.073*** 0.039 0.119***  

 (0.018) (0.024) (0.032) 

Household size 0.005* 0.006* 0.002 

 (0.002) (0.003) (0.006) 

Number of children in HH 0.012 0.016 0.005 

 (0.006) (0.008) (0.011) 

Number of banks in which accounts are held 0.120*** 0.120*** 0.117***  

 (0.019) (0.030) (0.025) 

Intensity of bank use (IRT scale) 0.226*** 0.194*** 0.271***  

 (0.011) (0.017) (0.015) 

Total earnings (log) 0.023*** 0.023*** 0.021* 

 (0.005) (0.006) (0.009) 

HH asset index (PC scale) -0.016** -0.011 -0.022* 

 (0.006) (0.007) (0.009) 

N 4781 2827 1954 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: The estimated standard errors are adjusted for clustered sampling. 
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Table 41. Multiple regression analysis (OLS model) of borrowing during the last three months by gender 
and by sources of loans (MS data unless otherwise indicated) 

 Any borrowing Source of loan 

 Total WBOs MBOs Bank Friends/family ROSCA Other 

 (1) (2) (3) (4) (5) (6) (7) 

Owner's age (BS) 0.008 0.009 -0.003 0.004 0.001 0.002 0.008 

 (0.011) (0.014) (0.017) (0.005) (0.008) (0.006) (0.007) 

Owner's age squared (BS) -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Woman business owner 0.071**   -0.012 0.017 0.052*** 0.024 

 (0.026)   (0.014) (0.018) (0.014) (0.016) 

Owner's Schooling: Lower 
secondary (BS) 

0.020 0.017 0.010 -0.011 0.017 -0.011 0.008 

(0.028) (0.037) (0.040) (0.013) (0.018) (0.014) (0.018) 

Owner's Schooling: Upper 
secondary (BS) 

-0.019 -0.023 -0.023 -0.028 -0.011 -0.003 -0.007 

(0.027) (0.036) (0.042) (0.015) (0.019) (0.015) (0.017) 

Owner's Schooling: Tertiary (BS) -0.146** -0.160* -0.154* -0.033 -0.068* -0.005 -0.029 

 (0.045) (0.063) (0.067) (0.031) (0.028) (0.030) (0.030) 

Owner's cognitive ability (BS, iRT 
scale) 

0.004 0.007 0.001 0.001 0.009 -0.001 -0.018* 

(0.010) (0.013) (0.015) (0.006) (0.008) (0.006) (0.007) 

Borrows for emergencies 0.150*** 0.192*** 0.099** 0.018 0.141*** 0.007 0.029 

 (0.027) (0.039) (0.036) (0.014) (0.020) (0.015) (0.017) 

Number of banks in which 
accounts are held 

0.065*** 0.049* 0.079** 0.066*** 0.007 0.006 -0.000 

(0.018) (0.023) (0.026) (0.011) (0.013) (0.011) (0.010) 

Primary and second profits (log) -0.008 0.002 -0.026 -0.003 0.000 0.003 -0.002 

 (0.011) (0.014) (0.018) (0.006) (0.007) (0.006) (0.008) 

HH income (predicted, log) 0.066*** 0.056** 0.080*** 0.030*** 0.005 0.015 0.027** 

 (0.014) (0.018) (0.023) (0.008) (0.010) (0.009) (0.009) 

HH asset index (PC scale) -0.019 -0.017 -0.022 -0.003 -0.006 0.002 -0.007 

 (0.012) (0.017) (0.018) (0.008) (0.007) (0.007) (0.008) 

Current total savings balance  -0.000 -0.000** 0.000 0.000 0.000 -0.000* -0.000 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

HH agency (PM scale) 0.007 0.015 -0.016 0.003 0.005 -0.003 0.015* 

 (0.011) (0.014) (0.019) (0.006) (0.008) (0.006) (0.007) 

Marital agency (SM scale) -0.008 -0.019 0.024 -0.011* -0.001 -0.001 0.001 

 (0.011) (0.013) (0.021) (0.006) (0.007) (0.006) (0.007) 

Individual agency (IRT scale) 0.008 -0.001 0.019 0.004 -0.001 0.003 0.010 

 (0.010) (0.013) (0.014) (0.006) (0.007) (0.006) (0.007) 

R-squared 0.04 0.05 0.05 0.05 0.04 0.01 0.02 

N 2002 1172 830 2002 2002 2002 2002 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: The estimated standard errors are adjusted for clustered sampling. 
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Table 42. Multiple regression analysis of the amount of money borrowed during the past 3 months using 
alternative statistical models and by gender (MS data unless indicated otherwise) 

9ǎǘƛƳŀǘƛƻƴ ǎŀƳǇƭŜҦ All business owners WBOs MBOs 

{ǘŀǘƛǎǘƛŎŀƭ ƳƻŘŜƭҦ OLS model OLS 
(winsorized) 
model 

Tobit 
model 

Two-part 
model 

Tobit model Tobit model 

 (1) (2) (3) (4) (5) (6) 

Owner's age (BS) 0.480 0.077 1.179 0.271 0.536 1.682 

 (0.346) (0.133) (1.011) (0.344) (0.974) (1.960) 

Owner's age squared (BS) -0.007 -0.001 -0.019 -0.003 -0.010 -0.029 

 (0.004) (0.002) (0.013) (0.004) (0.013) (0.024) 

Woman business owner -0.806 -0.161 3.448 -0.195   

 (1.004) (0.332) (2.480) (0.709)   

Owner's Schooling: Lower 
secondary (BS) 

-0.080 -0.253 1.539 0.095 -0.545 3.170 

(0.780) (0.314) (2.486) (0.733) (1.963) (5.645) 

Owner's Schooling: Upper 
secondary (BS) 

-0.919 -0.296 -2.224 0.388 -1.497 -4.257 

(0.755) (0.347) (2.324) (0.793) (2.163) (5.202) 

Owner's Schooling: Tertiary (BS) 5.446 -0.663 0.154 0.929 -4.088 1.668 

(4.528) (0.848) (8.114) (2.067) (7.297) (14.024) 

Owner's cognitive ability (BS, iRT 
scale) 

-0.335 -0.032 -0.213 0.053 0.243 -0.547 

(0.393) (0.136) (0.973) (0.284) (0.798) (2.169) 

Borrows for emergencies 1.534* 0.860** 11.066*** 2.401* 8.236*** 13.209** 

 (0.640) (0.319) (2.431) (0.933) (2.136) (4.814) 

Number of banks in which 
accounts are held 

2.852** 1.296*** 8.105*** 2.191** 5.006** 11.972** 

(0.930) (0.263) (2.034) (0.743) (1.598) (3.869) 

Primary and second profits (log) 0.673 0.135 0.615 0.507 1.258 -0.289 

 (0.405) (0.141) (1.006) (0.359) (0.876) (2.121) 

HH income (log) 1.864*** 0.956*** 7.114*** 2.209** 3.956** 10.912*** 

 (0.479) (0.181) (1.508) (0.760) (1.324) (3.144) 

HH asset index (PC scale) 0.623 0.192 -0.088 0.418 0.747 -1.408 

 (0.554) (0.178) (1.294) (0.367) (1.220) (2.394) 

Current total savings balance  0.014 0.001 0.017 0.004 -0.005 0.052 

 (0.016) (0.002) (0.022) (0.003) (0.008) (0.036) 

Intra-HH agency  PM scale) -0.263 0.086 0.085 0.331 1.507 -4.051 

 (0.369) (0.144) (1.045) (0.371) (0.890) (2.678) 

Marital agency (SM scale) 0.014 -0.121 -0.736 -0.662 -1.472 3.062 

 (0.362) (0.153) (1.060) (0.392) (0.952) (2.773) 

Personal agency (IRT scale) 0.521 0.134 1.253 0.601 -0.102 3.165 

 (0.378) (0.128) (0.952) (0.325) (0.710) (1.862) 

N 2002 2002 2002 2002 1172 830 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: The estimated standard errors are adjusted for clustered sampling.  
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Table 43. Multiple regression analysis of any currently outstanding loans and of the amount still owed 
using alternative statistical models and by gender (MS data unless otherwise indicated) 

9ǎǘƛƳŀǘƛƻƴ ǎŀƳǇƭŜҦ Full sample WBOs MBOs 

5ŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜҦ Any 
outstanding 
loans 

Amount still owed 

  Alternative statistical models Statistical models 

{ǘŀǘƛǎǘƛŎŀƭ ƳƻŘŜƭҦ OLS OLS OLS 
(winsorized) 

Tobit model Two-part 
model 

Two-part 
model 

Two-part 
model 

 (1) (2) (3) (4) (5) (6) (7) 

Owner's age (BS) 0.016 0.930 0.593 2.184* 0.884 0.470 0.773 

 (0.009) (0.700) (0.332) (1.092) (0.613) (0.486) (1.491) 

Owner's age squared 
(BS) 

-0.000 -0.010 -0.007 -0.027 -0.009 -0.004 -0.009 

(0.000) (0.010) (0.004) (0.015) (0.008) (0.006) (0.019) 

Woman business owner -0.063** -3.874* -1.875 -3.125 -2.778   

 (0.022) (1.597) (0.960) (2.310) (1.462)   

Owner's Schooling: 
Lower secondary (BS) 

-0.051* -1.771 -1.143 -3.607 -1.725 -1.418 -1.638 

(0.023) (1.475) (0.821) (2.275) (1.432) (1.079) (3.731) 

Owner's Schooling: 
Upper secondary (BS) 

-0.074** -0.974 -1.194 -4.811 -2.183 -1.842 -2.277 

(0.027) (1.982) (0.973) (2.598) (1.498) (1.275) (3.683) 

Owner's Schooling: 
Tertiary (BS) 

-0.131* -2.819 -2.487 -11.459 -5.344 -2.256 -12.567* 

(0.054) (5.312) (2.636) (7.003) (3.066) (2.887) (5.996) 

Owner's cognitive 
ability (BS: iRT scale) 

0.026** -0.842 -0.094 0.058 0.152 0.321 -0.383 

(0.009) (0.672) (0.370) (0.939) (0.599) (0.460) (1.434) 

Borrows for 
emergencies 

0.026 5.008** 3.100*** 10.262*** 6.308*** 4.335***  7.969* 

(0.020) (1.513) (0.857) (2.445) (1.430) (1.201) (3.380) 

Number of banks in 
which accounts are held 

0.343***  12.387*** 8.217*** 21.126*** 12.673*** 6.418***  22.316*** 

(0.016) (2.288) (0.646) (3.573) (1.288) (1.137) (3.482) 

Primary and second 
profits (log) 

0.036***  3.444*** 1.665*** 4.825*** 2.832*** 2.092***  2.238 

(0.011) (0.972) (0.431) (1.354) (0.744) (0.611) (1.676) 

HH income (log) 0.023 4.634*** 3.038*** 6.375*** 4.621*** 2.071** 9.662*** 

 (0.012) (0.943) (0.529) (1.392) (1.059) (0.785) (2.613) 

HH asset index (PC 
scale) 

-0.014 4.244*** 2.260*** 3.974*** 2.819*** 1.244* 5.643** 

(0.011) (1.050) (0.432) (1.173) (0.670) (0.585) (1.820) 

Current total savings 
balance  

-0.000 0.005 -0.001 0.002 0.003 0.002 0.004 

(0.000) (0.015) (0.006) (0.018) (0.004) (0.005) (0.009) 

HH agency (PM scale) 0.004 -1.013 -0.216 -0.926 0.752 0.661 0.331 

(0.011) (0.754) (0.351) (1.091) (0.658) (0.465) (1.912) 

Marital agency (SM 
scale) 

-0.014 -0.986 -0.941** -0.815 -2.355*** -1.266** -4.031 

(0.009) (0.574) (0.332) (0.918) (0.632) (0.449) (2.181) 

Individual agency (IRT 
scale) 

-0.004 -0.418 0.008 0.037 0.736 0.551 1.051 

(0.009) (0.608) (0.346) (0.855) (0.588) (0.483) (1.425) 

N 2000 1998 1998 1998 1998 1170 828 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: The estimated standard errors are adjusted for clustered sampling.  
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Table 44. Multiple regression analysis (OLS model) of any currently unpaid loans by source (MS data 
unless otherwise indicated) 

 Loan source 

{ƻǳǊŎŜҦ Bank Friends or family ROSCA Other 

 (1) (2) (3) (4) 

Owner's age (BS) 0.016 0.014 0.016 0.002 

 (0.009) (0.010) (0.009) (0.007) 

Owner's age squared (BS) -0.000 -0.000 -0.000 -0.000 

 (0.000) (0.000) (0.000) (0.000) 

Woman business owner -0.063** -0.025 0.108*** 0.008 

 (0.022) (0.022) (0.024) (0.015) 

Owner's Schooling: Lower secondary (BS) -0.051* 0.018 -0.040 -0.027 

 (0.023) (0.023) (0.023) (0.019) 

Owner's Schooling: Upper secondary (BS) -0.074** -0.025 -0.029 -0.025 

 (0.027) (0.025) (0.025) (0.018) 

Owner's Schooling: Tertiary (BS) -0.131* -0.014 -0.044 -0.045 

 (0.054) (0.046) (0.044) (0.032) 

Owner's cognitive ability (BS, IRT scale) 0.026** 0.002 0.010 0.008 

 (0.009) (0.010) (0.009) (0.006) 

Borrows for emergencies 0.026 0.165*** -0.025 0.029 

 (0.020) (0.023) (0.023) (0.017) 

Number of banks in which accounts are held 0.343*** 0.001 0.004 -0.009 

 (0.016) (0.014) (0.014) (0.011) 

Primary and second profits (log) 0.036*** 0.004 -0.010 -0.001 

 (0.011) (0.009) (0.010) (0.007) 

HH income (MS, log) 0.023 -0.022 0.019 0.014 

 (0.012) (0.013) (0.012) (0.010) 

HH asset index (PC scale) -0.014 -0.011 -0.001 -0.000 

 (0.011) (0.010) (0.009) (0.007) 

Current total savings balance -0.000 -0.000 -0.000** 0.000 

 (0.000) (0.000) (0.000) (0.000) 

HH agency (PM scale) 0.004 0.006 -0.001 0.006 

 (0.011) (0.010) (0.011) (0.006) 

Marital agency (SM scale) -0.014 -0.001 -0.008 0.015* 

 (0.009) (0.010) (0.011) (0.008) 

Personal agency (IRT scale) -0.004 -0.001 0.008 -0.004 

 (0.009) (0.008) (0.009) (0.006) 

R-squared 0.28 0.05 0.02 0.01 

N 2000 2002 2001 2001 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: The estimated standard errors are adjusted for clustered sampling.  
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Table 45. Multiple regression analysis (OLS model) of borrowing from money lenders and non-bank 
financial institutions (ES data unless otherwise indicated) 

{ƻǳǊŎŜҦ Money lenders Non-bank financial institutions 

5ŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜҦ Ever 
borrowed 
from this 
source 

Number of loans in last 12 months Ever 
borrowed 
from this 
source 

Number of 
loans in last 12 
months 

  Alternative statistical models   

{ǘŀǘƛǎǘƛŎŀƭ ƳƻŘŜƭҦ OLS 
regression  
model 

OLS 
regression  
model 

OLS 
(winsorized) 
model 

Poisson 
regression 
model 

OLS 
regression  
model 

OLS regression  
model 

 (1) (2) (3) (4) (5) (6) 

Owner's age (BS) 0.011** 0.001 0.011 0.085 0.024** 0.022* 

 (0.004) (0.012) (0.008) (0.110) (0.008) (0.010) 

Owner's age squared (BS) -0.000* 0.000 -0.000 -0.001 -0.000** -0.000 

 (0.000) (0.000) (0.000) (0.001) (0.000) (0.000) 

Woman business owner -0.004 -0.019 0.001 -0.218 -0.040** 0.018 

 (0.009) (0.028) (0.019) (0.281) (0.015) (0.022) 

Owner's Schooling: Lower secondary (BS) -0.029* -0.132 -0.063 -0.783** 0.017 0.050 

 (0.013) (0.075) (0.033) (0.296) (0.019) (0.029) 

Owner's Schooling: Upper secondary (BS) -0.014 -0.134 -0.066* -0.859** 0.019 0.017 

 (0.013) (0.073) (0.032) (0.290) (0.021) (0.028) 

Owner's Schooling: Tertiary (BS) -0.070*** -0.115* -0.080 -0.778 -0.019 -0.059 

 (0.017) (0.055) (0.044) (0.559) (0.039) (0.049) 

Owner's cognitive ability (BS, IRT scale) 0.001 -0.024 -0.010 -0.177 0.019** 0.011 

 (0.004) (0.023) (0.009) (0.141) (0.007) (0.010) 

Primary and second business profits (log) 0.007 0.070 0.017 0.579 0.023** 0.018 

 (0.004) (0.057) (0.011) (0.333) (0.007) (0.011) 

HH asset index (PC scale) -0.018*** -0.038** -0.029** -0.357*** -0.003 -0.033** 

 (0.005) (0.014) (0.010) (0.103) (0.008) (0.012) 

Borrows for emergencies -0.018 -0.003 0.005 0.007 0.248***  0.160 

 (0.038) (0.072) (0.074) (0.728) (0.060) (0.131) 

Number of banks in which accounts are 
held 

0.011 -0.010 0.019 -0.064 0.046***  0.045* 

(0.007) (0.032) (0.017) (0.237) (0.011) (0.021) 

Intensity of banking services use (IRT 
scale) 

0.001 -0.017 -0.004 -0.141 0.003 -0.023 

(0.005) (0.026) (0.012) (0.216) (0.009) (0.012) 

Bad experience with a bank (BS) -0.018** -0.018 -0.028 -0.139 -0.047*** -0.042** 

 (0.007) (0.021) (0.019) (0.132) (0.010) (0.014) 

N 4525 4525 4525 4525 4525 4525 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: The estimated standard errors are adjusted for clustered sampling.  
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Table 46. Multivariate analysis of reported investment during the last 12 months in the primary and 
second business using alternative statistical models (ES data unless otherwise indicated) 

 Alternative statistical models 

 OLS model OLS 
(winsorized) 
model 

OLS applied to 
IHS 
transformed 
variable 

Tobit model Two-part 
model 

Quantile 
(median) 
regression 
model 

 (1) (2) (3) (4) (5) (6) 

Owner's age (BS) -0.190 -0.226* -0.047* -0.933 -0.339* -0.047 

 (0.281) (0.100) (0.019) (0.583) (0.163) (0.024) 

Owner's age squared (BS) 0.002 0.002 0.000 0.009 0.003 0.000 

 (0.004) (0.001) (0.000) (0.008) (0.002) (0.000) 

Woman business owner -1.475* -0.663** -0.088* -2.011 -0.360 -0.093* 

 (0.635) (0.205) (0.038) (1.191) (0.305) (0.043) 

Owner's Schooling: 
Lower secondary (BS) 

-1.532 -0.019 0.060 1.095 0.602 0.042 

(1.469) (0.230) (0.045) (2.014) (0.426) (0.039) 

Owner's Schooling: 
Upper secondary (BS) 

-2.733 0.125 0.058 -1.832 0.822* 0.039 

(1.954) (0.251) (0.048) (2.643) (0.418) (0.033) 

Owner's Schooling: 
Tertiary (BS) 

3.988 1.885** 0.414*** 8.463 2.978*** 0.518 

(5.414) (0.613) (0.105) (6.861) (0.731) (0.356) 

Owner's cognitive ability 
(BS, IRT scale) 

-0.148 0.015 0.014 0.024 0.190 0.006 

(0.365) (0.094) (0.017) (0.643) (0.150) (0.016) 

Owner currently married 
(BS) 

-0.293 0.049 0.019 -1.147 0.451 -0.035 

(0.645) (0.305) (0.058) (1.718) (0.513) (0.044) 

Number of children in HH 
(BS) 

1.301* 0.294* 0.043* 2.043* 0.254 0.012 

(0.545) (0.117) (0.021) (0.852) (0.194) (0.021) 

Household size (BS) 0.256 -0.039 -0.006 0.547 -0.095 -0.000 

 (0.385) (0.048) (0.011) (0.557) (0.129) (0.013) 

HH asset index (score) 2.962* 0.661*** 0.135*** 4.166* 1.091*** 0.128*** 

 (1.398) (0.142) (0.024) (1.802) (0.185) (0.036) 

Primary and second 
profits (log) 

4.375***  1.324*** 0.267*** 8.639*** 2.274*** 0.173*** 

(0.994) (0.118) (0.020) (1.848) (0.214) (0.029) 

Total current savings 
balance (IHS) 

1.164** 0.405*** 0.091*** 2.593*** 0.640*** 0.121*** 

(0.380) (0.088) (0.015) (0.647) (0.128) (0.024) 

Any current bank loans 1.810** 0.633** 0.133*** 4.648*** 0.892** 0.130** 

 (0.587) (0.199) (0.037) (1.331) (0.296) (0.050) 

N 4522 4522 4522 4522 4522 4522 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: The estimated standard errors in columns 1-5 are adjusted for clustered sampling, whereas the estimated 
standard errors in column 6 were bootstrapped with 100 repetitions by cluster. IHS refers to the inverse hyperbolic 
transformation. 
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Table 47.Multivariate analysis of reported investment during the last 12 months in the primary and 
second business during the past 12 months using alternative statistical models (ES data: least reliable 5% 
of observations dropped, as discussed in Appendix 2) 

 Alternative statistical models 

 OLS model OLS 
(winsorized) 
model 

OLS applied 
to IHS 
transformed 
dependent 
variable 

Tobit model Two-part 
model 

Quantile 
(median) 
regression 
model 

 (1) (2) (3) (4) (5) (6) 

Owner's age (BS) -0.220 -0.184* -0.043* -0.594 -0.257* -0.062* 

 (0.244) (0.092) (0.019) (0.396) (0.126) (0.026) 

Owner's age squared 
(BS) 

0.002 0.002 0.000 0.005 0.002 0.001* 

(0.003) (0.001) (0.000) (0.005) (0.002) (0.000) 

Woman business 
owner 

-1.148** -0.645*** -0.076* -1.459* -0.237 -0.081* 

(0.375) (0.192) (0.038) (0.673) (0.247) (0.032) 

Owner's Schooling: 
Lower secondary (BS) 

-0.257 0.010 0.059 1.135 0.492 0.023 

(0.363) (0.186) (0.041) (0.796) (0.327) (0.038) 

Owner's Schooling: 
Upper secondary (BS) 

0.364 0.312 0.081 1.268 0.777* 0.035 

(0.471) (0.208) (0.045) (0.919) (0.326) (0.045) 

Owner's Schooling: 
Tertiary (BS) 

2.795 2.134*** 0.439*** 5.268** 2.560*** 0.512 

(1.493) (0.610) (0.104) (1.953) (0.592) (0.294) 

Owner's cognitive 
ability (BS, IRT scale) 

-0.106 0.008 0.012 -0.064 0.150 0.005 

(0.229) (0.083) (0.017) (0.375) (0.114) (0.016) 

Owner currently 
married (BS) 

-0.075 0.074 0.025 -0.539 0.377 -0.037 

(0.440) (0.298) (0.058) (0.998) (0.416) (0.049) 

Number of children in 
HH (BS) 

0.705* 0.254* 0.034 1.040* 0.157 0.011 

(0.350) (0.117) (0.021) (0.485) (0.153) (0.024) 

Household size (BS) 0.056 -0.029 -0.004 0.208 -0.074 -0.001 

 (0.105) (0.045) (0.010) (0.187) (0.101) (0.014) 

HH asset index (PC 
scale) 

1.157* 0.523*** 0.123*** 1.792** 0.793*** 0.099***  

(0.477) (0.122) (0.022) (0.647) (0.130) (0.024) 

Primary and second 
profits (log) 

2.082***  1.034*** 0.233*** 4.255*** 1.617*** 0.135***  

(0.382) (0.103) (0.019) (0.733) (0.161) (0.023) 

Total current savings 
balance (IHS 
transform) 

0.838** 0.341*** 0.084*** 1.585*** 0.487*** 0.115***  

(0.308) (0.079) (0.015) (0.468) (0.100) (0.024) 

Any current bank 
loans 

1.247** 0.601** 0.119** 2.664*** 0.699** 0.114* 

(0.379) (0.194) (0.037) (0.707) (0.236) (0.047) 

N 4311 4311 4311 4311 4311 4311 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: The estimates reported in this table were obtained using a sample in which the 5% of observations with the 
largest absolute difference between reported total investment and calculated investment. The estimated standard 
errors in columns 1-5 are adjusted for clustered sampling, whereas the estimated standard errors in column 6 are 
bootstrapped with 100 repetitions by cluster. IHS refers to the inverse hyperbolic transformation. 
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Table 48. Estimates (unadjusted) of the impact of business training on reported investment by women 
business owners in their primary and second businesses using alternative statistical models (ES data only) 

 Alternative statistical models  

 OLS model OLS 
(winsorized) 
model 

OLS applied to IHS 
transformed 
dependent 
variable 

Tobit model Two-part 
model 

Quantile 
(median) 
regression 
model 

 (1) (2) (3) (4) (5) (6) 

Randomly assigned to 
receive training (BS) 

-0.051 0.049 0.049 0.700 0.290 0.190*** 

(0.417) (0.181) (0.041) (0.711) (0.267) (0.054) 

Estimated effect in 
standard deviations 

-0.002 0.007 0.038 0.024 0.010 0.007 

N 2677 2677 2677 2677 2677 2677 

* p<0.10, ** p<0.05, *** p<0.01 (impact estimates only) 
Notes: The estimated standard errors in columns 1-5 are adjusted for clustered sampling, whereas the estimated 
standard errors in column 6 are bootstrapped with 100 repetitions by cluster. IHS refers to the inverse hyperbolic 
transformation. 
 
 
 
 

Table 49. Estimates (unadjusted) of the impact of business training on reported investment by women 
business owners in their primary and second businesses using alternative statistical models (ES data only 
with least reliable 5% of observations dropped, as discussed in Appendix 2) 

 OLS model OLS (winsorized) 
model 

OLS applied to 
IHS transformed 
dependent 
variable 

Tobit model Two-part model Quantile 
(median) 
regression 
model 

 (1) (2) (3) (4) (5) (6) 

Randomly assigned to 
receive training (BS) 

-0.378 -0.090 0.034 0.043 0.169 0.150** 

(0.310) (0.179) (0.042) (0.480) (0.224) (0.067) 

Estimated effect in 
standard deviations 

-0.026 -0.015 0.028 0.003 0.012 0.010 

N 2603 2603 2603 2603 2603 2603 

* p<0.10, ** p<0.05, *** p<0.01 (impact estimates only) 
Notes: The estimated standard errors in columns 1-5 are adjusted for clustered sampling, whereas the estimated 
standard errors in column 6 are bootstrapped with 100 repetitions by cluster. IHS refers to the inverse hyperbolic 
transformation. 
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Table 50. Multiple regression analysis of intensity of bank use (composite variable) by alternative scales 
(BS data) 

 Alternative scales 

5ŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜҦ Proportional 
mean scale 

Principal 
component scale 

Standardized 
mean scale 

IRT scale 

 (1) (2) (3) (4) 

Owner's age 0.048*** 0.043** 0.045*** 0.039** 

 (0.013) (0.014) (0.013) (0.014) 

Owner's age squared -0.001*** -0.001** -0.001** -0.001** 

 (0.000) (0.000) (0.000) (0.000) 

Woman business owner -0.242*** -0.227*** -0.220*** -0.200*** 

 (0.032) (0.032) (0.033) (0.032) 

Owner's Schooling: Lower secondary 0.074 0.082* 0.048 0.087* 

 (0.038) (0.039) (0.039) (0.039) 

Owner's Schooling: Upper secondary 0.184*** 0.195*** 0.125** 0.209*** 

 (0.041) (0.041) (0.040) (0.042) 

Owner's Schooling: Tertiary 0.410*** 0.446*** 0.285*** 0.510*** 

 (0.066) (0.065) (0.072) (0.064) 

Owner's cognitive ability (IRT scale) 0.038* 0.041** 0.014 0.048** 

 (0.015) (0.015) (0.014) (0.015) 

Owner's trust in banks (IRT scale) 0.054*** 0.054*** 0.044** 0.050*** 

 (0.014) (0.015) (0.014) (0.015) 

Total earnings (log) 0.109*** 0.104*** 0.111*** 0.094*** 

 (0.014) (0.014) (0.014) (0.014) 

HH wealth index (PC scale) 0.182*** 0.185*** 0.174*** 0.182*** 

 (0.015) (0.015) (0.016) (0.015) 

Constant -0.880*** -0.803** -0.828*** -0.716** 

 (0.251) (0.257) (0.250) (0.267) 

R-squared 0.117 0.117 0.097 0.112 

N 4780 4780 4780 4780 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: The estimated standard errors are adjusted for clustered sampling.  
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Table 51. Multiple regression analysis of intensity of bank use (composite variable) by alternative scales 
(ES data unless otherwise indicated) 

 Alternative scales 

 Proportional 
mean scale 

Principal 
component scale 

Standardized 
mean scale 

IRT scale 

 (1) (2) (3) (4) 

Owner's age (BS) 0.046*** 0.043** 0.032* 0.037** 

 (0.014) (0.014) (0.014) (0.014) 

Owner's age squared (BS) -0.001*** -0.001*** -0.000* -0.001** 

 (0.000) (0.000) (0.000) (0.000) 

Woman business owner -0.134*** -0.121*** -0.102*** -0.100** 

 (0.031) (0.030) (0.030) (0.031) 

Owner's Schooling: Lower secondary (BS) 0.074 0.074 0.060 0.074 

 (0.039) (0.039) (0.040) (0.039) 

Owner's Schooling: Upper secondary (BS) 0.159*** 0.165*** 0.090* 0.183*** 

 (0.042) (0.041) (0.044) (0.041) 

Owner's Schooling: Tertiary (BS) 0.427*** 0.459*** 0.245** 0.536*** 

 (0.066) (0.065) (0.075) (0.063) 

Owner's cognitive ability (BS, IRT scale) 0.060*** 0.059*** 0.052***  0.057*** 

 (0.015) (0.015) (0.015) (0.015) 

Owner's trust of banks (IRT scale) 0.044** 0.045** 0.033* 0.043** 

 (0.014) (0.014) (0.015) (0.014) 

Distance to banking services (IRT scale) -0.059*** -0.060*** -0.036* -0.067*** 

 (0.015) (0.015) (0.015) (0.015) 

Primary / second profits (log) 0.129*** 0.125*** 0.124***  0.109*** 

 (0.015) (0.014) (0.016) (0.014) 

HH asset index (PC scale) 0.156*** 0.160*** 0.181***  0.146*** 

 (0.017) (0.018) (0.025) (0.016) 

R-squared 0.114 0.115 0.097 0.106 

N 4523 4523 4523 4523 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: The estimated standard errors are adjusted for clustered sampling.  
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Table 52. Impact analysis: Impact of the business training on the Intensity of bank use (composite 
variable) by women business owners by alternative scales (ES) 

 Alternative scales 

5ŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜҦ Proportional mean 
scale 

Principal component 
scale 

Standardized mean 
scale 

IRT scale 

 (1) (2) (3) (4) 

UNADJUSTED     

Received business training (BS) 0.022 0.022 0.011 0.007 

(0.038) (0.038) (0.038) (0.039) 

R-squared 0.000 0.000 0.000 0.000 

N 2728 2728 2728 2728 

ADJUSTED     

 Alternative scales 

5ŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜҦ Proportional mean 
scale 

Principal component 
scale 

Standardized mean 
scale 

IRT scale 

 (1) (2) (3) (4) 

Received business training (BS) 0.067** 0.066** 0.048 0.051 

 (0.030) (0.031) (0.032) (0.032) 

Intensity of bank use (BS, PM 
scale) 

0.563*** 0.565*** 0.481*** 0.566***  

(0.016) (0.016) (0.022) (0.016) 

R-squared 0.311 0.310 0.227 0.300 

N 2728 2728 2728 2728 

* p<0.10, ** p<0.05, *** p<0.01 (impact estimates only) 
Notes: The estimated standard errors are adjusted for clustered sampling.  
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Table 53.Multiple regression analysis of mobile money (MM) use (composite variable) by alternative 
scales (BS data) 

 Alternative scales 

 Proportional 
mean scale 

Principal 
component scale 

Standardized 
mean scale 

IRT scale 

 (1) (2) (3) (4) 

Owner's age 0.015 0.017 0.016 0.016 

 (0.015) (0.015) (0.015) (0.015) 

Owner's age squared -0.000 -0.000 -0.000 -0.000 

 (0.000) (0.000) (0.000) (0.000) 

Woman business owner -0.070* -0.034 -0.046 -0.064* 

 (0.032) (0.031) (0.031) (0.032) 

Owner's Schooling: Lower secondary -0.031 -0.032 -0.032 -0.029 

 (0.029) (0.034) (0.032) (0.031) 

Owner's Schooling: Upper secondary 0.033 0.018 0.023 0.027 

 (0.032) (0.038) (0.036) (0.035) 

Owner's Schooling: Tertiary 0.363*** 0.266* 0.302** 0.345** 

 (0.107) (0.109) (0.109) (0.105) 

Owner's cognitive ability (IRT scale) 0.005 -0.005 -0.002 -0.002 

 (0.013) (0.014) (0.014) (0.014) 

Owner's trust of banks (IRT scale) 0.011 0.008 0.009 0.014 

 (0.014) (0.015) (0.015) (0.015) 

Intensity of bank use (IRT scale) 0.137*** 0.099*** 0.113*** 0.131*** 

 (0.014) (0.013) (0.013) (0.014) 

Total earnings (log) 0.034* 0.023 0.027 0.034* 

 (0.015) (0.015) (0.014) (0.014) 

HH wealth index (PC scale) 0.103*** 0.078*** 0.088*** 0.094*** 

 (0.017) (0.018) (0.018) (0.017) 

R-squared 0.069 0.037 0.047 0.062 

N 4780 4780 4780 4780 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: The estimated standard errors are adjusted for clustered sampling.  
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Table 54. Multiple regression analysis of mobile money (MM) use (composite variable) by alternative 
scales (ES data unless otherwise indicated) 

 Alternative scales 

 Proportional mean 
scale 

Principal 
component scale 

Standardized 
mean scale 

IRT scale 

 (1) (2) (3) (4) 

Owner's age (BS) -0.011 -0.018 -0.017 -0.021 

 (0.016) (0.017) (0.017) (0.018) 

Owner's age squared (BS) 0.000 0.000 0.000 0.000 

 (0.000) (0.000) (0.000) (0.000) 

Woman business owner -0.047 -0.067 -0.052 -0.076* 

 (0.034) (0.035) (0.034) (0.035) 

Owner's Schooling: Lower secondary (BS) 0.072* 0.067* 0.069* 0.072* 

 (0.031) (0.032) (0.031) (0.032) 

Owner's Schooling: Upper secondary (BS) 0.120** 0.106** 0.109** 0.109** 

 (0.039) (0.040) (0.040) (0.039) 

Owner's Schooling: Tertiary (BS) 0.503*** 0.495*** 0.491*** 0.534*** 

 (0.104) (0.106) (0.106) (0.104) 

Owner's cognitive ability (BS, IRT scale) 0.006 0.003 0.005 0.006 

 (0.015) (0.015) (0.015) (0.015) 

Owner's trust of banks (IRT scale) 0.029* 0.034* 0.035* 0.027 

 (0.014) (0.014) (0.014) (0.014) 

Intensity of bank use (IRT scale) 0.182*** 0.174*** 0.173*** 0.184*** 

 (0.015) (0.015) (0.015) (0.015) 

Distance to banking services (PC scale) -0.012 -0.008 -0.011 -0.006 

(0.016) (0.016) (0.016) (0.016) 

Primary/second profits (log) 0.030 0.029 0.028 0.035* 

 (0.017) (0.017) (0.017) (0.017) 

HH asset index (PC scale) 0.160*** 0.158*** 0.156*** 0.157*** 

 (0.022) (0.023) (0.022) (0.021) 

R-squared 0.110 0.104 0.102 0.113 

N 4163 4163 4163 4163 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: Estimated standard errors are adjusted for clustered sampling. 
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Table 55. Multiple regression analysis of mobile money (MM) use (composite variable) by gender (BS, ES, 
proportional mean scale) 

 Baseline survey (BS) Endline survey (ES) 

9ǎǘƛƳŀǘƛƻƴ ǎŀƳǇƭŜҦ All business 
owners 

Women 
business 
owners 

Men 
business 
owners 

All business 
owners 

Women 
business 
owners 

Men 
business 
owners 

 (1) (2) (3) (4) (5) (6) 

Owner's age (BS) 0.012 -0.001 0.022 -0.015 -0.038 -0.001 

 (0.015) (0.019) (0.024) (0.016) (0.021) (0.024) 

Owner's age squared (BS) -0.000 -0.000 -0.000 0.000 0.000 -0.000 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Woman business owner -0.070*   -0.043   

 (0.031)   (0.032)   

Owner's Schooling: Lower secondary 
(BS) 

-0.030 -0.024 -0.041 0.049 0.080* 0.012 

(0.029) (0.037) (0.050) (0.031) (0.033) (0.061) 

Owner's Schooling: Upper secondary 
(BS) 

0.035 0.040 0.025 0.113** 0.152** 0.064 

(0.032) (0.046) (0.048) (0.038) (0.046) (0.060) 

Owner's Schooling: Tertiary (BS) 0.364*** 0.302* 0.448* 0.509*** 0.477***  0.552** 

 (0.108) (0.127) (0.178) (0.103) (0.130) (0.168) 

Owner's cognitive ability (BS, IRT 
scale) 

0.010 0.019 0.000 0.010 0.018 0.003 

(0.013) (0.016) (0.022) (0.014) (0.018) (0.023) 

Owner's trust of banks (IRT scale) 0.010 -0.001 0.027 0.025 -0.002 0.066** 

 (0.015) (0.020) (0.021) (0.013) (0.016) (0.023) 

Intensity of bank use (PM scale) 0.129*** 0.100*** 0.162*** 0.172*** 0.147***  0.202*** 

 (0.014) (0.016) (0.021) (0.015) (0.020) (0.023) 

Primary/second profits (log) 0.020 0.010 0.035 0.030 0.028 0.025 

 (0.014) (0.016) (0.025) (0.016) (0.018) (0.029) 

HH asset index (PC scale) 0.129*** 0.102*** 0.159*** 0.153*** 0.132***  0.175*** 

 (0.020) (0.024) (0.034) (0.020) (0.026) (0.033) 

R-squared 0.072 0.046 0.101 0.105 0.086 0.127 

N 4788 2827 1961 4524 2653 1871 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: Estimated standard errors are adjusted for clustered sampling.  
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Table 56. Impact analysis: Impact of the business training on mobile money (MM) use (composite 
variable) of women business owners by alternative scales (ES and BS data) 

  Alternative scales 

5ŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜҦ Ever use of MM  Proportional mean 
scale 

Principal 
component scale 

Standardized mean 
scale 

IRT scale 

 (1) (2) (3) (4) (5) 

UNADJUSTED      

Received business training 
(BS) 

0.014* 0.116*** 0.110*** 0.111*** 0.110*** 

(0.008) (0.034) (0.033) (0.034) (0.034) 

R-squared 0.001 0.004 0.004 0.004 0.004 

N 2728 2728 2728 2728 2728 

ADJUSTED      

  Alternative scales 

5ŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜҦ Ever use of MM Proportional mean 
scale 

Principal 
component scale 

Standardized mean 
scale 

IRT scale 

 (1) (2) (3) (4)  

Received business training 
(BS) 

0.011 0.082** 0.079** 0.079** 0.077** 

 (0.008) (0.032) (0.031) (0.032) (0.031) 

Ever used MM (BS) 0.468***      

 (0.073)     

Intensity of bank use (BS, PM  
scale) 

 0.345*** 0.320*** 0.327*** 0.336*** 

 (0.030) (0.033) (0.031) (0.035) 

R-squared 0.073 0.128 0.119 0.119 0.131 

N 2728 2728 2728 2728 2728 

* p<0.10, ** p<0.05, *** p<0.01 (impact estimates only) 
Notes: Estimated standard errors are adjusted for clustered sampling.  



83 

 

Table 57. Multiple regression analysis of mobile phone use (composite variable) by alternative scales (BS 
data) 

 Alternative scales 

 Proportional mean 
scale 

Principal component 
scale 

Standardized mean 
scale 

IRT scale 

 (1) (2) (3) (4) 

Owner's age -0.129*** -0.127*** -0.134*** -0.118*** 

 (0.013) (0.013) (0.014) (0.013) 

Owner's age squared 0.001*** 0.001*** 0.001*** 0.001*** 

 (0.000) (0.000) (0.000) (0.000) 

Woman business owner -0.313*** -0.314*** -0.313*** -0.317*** 

 (0.025) (0.025) (0.025) (0.025) 

Owner's Schooling: Lower secondary 0.063* 0.063* 0.061* 0.073** 

 (0.027) (0.027) (0.027) (0.028) 

Owner's Schooling: Upper secondary 0.350*** 0.353*** 0.339*** 0.373*** 

 (0.032) (0.032) (0.031) (0.032) 

Owner's Schooling: Tertiary 0.920*** 0.925*** 0.899*** 0.945*** 

 (0.057) (0.057) (0.058) (0.056) 

Owner's cognitive ability (IRT scale) 0.033** 0.033** 0.032** 0.034** 

 (0.011) (0.011) (0.011) (0.011) 

HH asset index (PC scale) 0.205*** 0.206*** 0.202*** 0.209*** 

 (0.013) (0.013) (0.013) (0.013) 

R-squared 0.327 0.328 0.325 0.329 

N 4812 4812 4812 4812 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: Estimated standard errors are adjusted for clustered sampling. 
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Table 58. Multiple regression analysis of peer connections between sample women business owners 
(composite variable) by alternative scales (BS data) 

 Alternative scales 

 Proportional 
mean scale 

Principal component 
scale 

Standardized mean 
scale 

IRT scale 

 (1) (2) (3) (4) 

Owner's age 0.059** 0.058** 0.058** 0.066*** 

 (0.018) (0.018) (0.019) (0.019) 

Owner's age squared -0.001** -0.001* -0.001* -0.001** 

 (0.000) (0.000) (0.000) (0.000) 

Owner's Schooling: Lower secondary 0.085 0.091 0.080 0.098 

 (0.053) (0.053) (0.053) (0.054) 

Owner's Schooling: Upper secondary -0.045 -0.042 -0.049 -0.028 

 (0.055) (0.055) (0.055) (0.057) 

Owner's Schooling: Tertiary -0.264** -0.261** -0.269** -0.218* 

 (0.093) (0.094) (0.093) (0.096) 

Owner's cognitive ability (IRT scale) 0.049* 0.050* 0.050* 0.067*** 

 (0.020) (0.020) (0.020) (0.020) 

Owner currently married -0.124 -0.113 -0.134 -0.083 

 (0.070) (0.070) (0.071) (0.070) 

Household size 0.027 0.028 0.026 0.028* 

 (0.015) (0.015) (0.015) (0.013) 

Number of children in HH 0.004 0.004 0.003 0.001 

 (0.026) (0.027) (0.026) (0.026) 

Business practices followed (PM scale) 0.143*** 0.140*** 0.147*** 0.137*** 

 (0.022) (0.022) (0.023) (0.021) 

Intensity of mobile phone use (PC scale) 0.019 0.021 0.019 0.018 

 (0.024) (0.024) (0.024) (0.023) 

Number of customers of primary business 0.000* 0.000* 0.000* 0.000** 

 (0.000) (0.000) (0.000) (0.000) 

Total earnings (log) 0.063*** 0.062*** 0.065*** 0.053** 

 (0.018) (0.018) (0.018) (0.019) 

HH wealth index (PC scale) 0.053* 0.053* 0.052* 0.061** 

 (0.024) (0.024) (0.024) (0.024) 

R-squared 0.054 0.053 0.055 0.056 

N 2814 2814 2814 2814 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: Estimated standard errors are adjusted for clustered sampling. 
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Table 59. Multiple regression analysis of participation in voluntary activities (composite variable) by 
alternative scales and by gender (BS data) 

9ǎǘƛƳŀǘƛƻƴ ǎŀƳǇƭŜҦ All business owners Women business 
owners 

Men business 
owners 

{ŎŀƭŜҦ Proportional 
mean scale 

Principal 
component 
scale 

Standardized 
mean scale 

IRT scale Proportional 
mean scale 

Proportional  
mean scale 

 (1) (2) (3) (4) (5) (6) 

Owner's age 0.042** 0.045** 0.043** 0.051*** 0.028 0.057* 

 (0.016) (0.016) (0.015) (0.015) (0.018) (0.026) 

Owner's age squared -0.000* -0.000* -0.000* -0.001** -0.000 -0.001 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Woman business owner -0.167*** -0.172*** -0.171*** -0.125***   

 (0.032) (0.032) (0.032) (0.031)   

Owner's Schooling: Lower 
secondary 

0.146*** 0.155*** 0.148*** 0.100** 0.182*** 0.086 

(0.035) (0.035) (0.034) (0.036) (0.040) (0.058) 

Owner's Schooling: Upper 
secondary 

0.254*** 0.259*** 0.253*** 0.189*** 0.274*** 0.223*** 

(0.037) (0.037) (0.037) (0.038) (0.047) (0.059) 

Owner's Schooling: Tertiary 0.561*** 0.572*** 0.569*** 0.497*** 0.510*** 0.646*** 

 (0.089) (0.090) (0.090) (0.085) (0.110) (0.152) 

Owner's cognitive ability (IRT scale) 0.052*** 0.047** 0.050*** 0.043** 0.045** 0.061* 

 (0.015) (0.015) (0.014) (0.014) (0.017) (0.024) 

Owner currently married -0.012 -0.024 -0.013 -0.009 0.082 -0.110 

 (0.051) (0.051) (0.051) (0.050) (0.060) (0.099) 

Household size -0.012 -0.009 -0.012 -0.014 -0.018* 0.005 

 (0.007) (0.007) (0.007) (0.008) (0.007) (0.021) 

Number of children in HH -0.045* -0.048* -0.047* -0.038 -0.019 -0.075* 

 (0.019) (0.019) (0.019) (0.020) (0.024) (0.035) 

Total earnings (log) 0.029 0.029 0.032* 0.041** 0.012 0.063* 

 (0.015) (0.015) (0.015) (0.015) (0.016) (0.029) 

HH wealth index (PM score) 0.156*** 0.158*** 0.160*** 0.166*** 0.117*** 0.191*** 

(0.017) (0.017) (0.017) (0.018) (0.020) (0.029) 

R-squared 0.08 0.08 0.08 0.07 0.06 0.09 

N 4780 4741 4780 4780 2826 1954 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: Estimated standard errors are adjusted for clustered sampling. 
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Table 60. Multiple regression analysis (OLS model) of cognitive ability (composite variable) and wage and 
salary earnings with and without observations with obvious age misreporting Examples of the effects of 
age misreporting (BS) 

 Cognitive ability score (IRT scale) Wage and salary earnings (log) 

 Full sample Without age 
misreporting 

Full sample Without age 
misreporting 

 (1) (2) (3) (4) 

Owner's age (BS) 0.048** 0.049** 0.120*** 0.096** 

 (0.015) (0.016) (0.034) (0.036) 

Owner's age squared (BS) -0.001** -0.001** -0.001** -0.001* 

 (0.000) (0.000) (0.000) (0.000) 

Woman business owner -0.040 -0.020 -0.661*** -0.704*** 

 (0.029) (0.032) (0.080) (0.086) 

hǿƴŜǊΩǎ ǎŎƘƻƻƭƛƴƎΥ [ƻǿŜǊ ǎŜŎƻƴŘŀǊȅ 0.257*** 0.241*** 0.185 0.117 

 (0.041) (0.044) (0.109) (0.119) 

hǿƴŜǊΩǎ ǎŎƘƻƻƭƛƴƎΥ ¦ǇǇŜǊ ǎŜŎƻƴŘŀǊȅ 0.475*** 0.459*** 0.271* 0.253* 

 (0.037) (0.040) (0.109) (0.120) 

hǿƴŜǊΩǎ ǎŎƘƻƻƭƛƴƎΥ ¢ŜǊǘƛŀǊȅ ǎŜŎƻƴŘŀǊȅ 0.628*** 0.622*** 0.472*** 0.472***  

 (0.068) (0.073) (0.126) (0.141) 

Days worked in wage and salary jobs (log)   0.422*** 0.445***  

  (0.054) (0.059) 

Hours worked in wage and salary jobs (log)   0.651*** 0.675***  

  (0.068) (0.071) 

Owner's cognitive ability (IRT scale)   -0.004 0.007 

   (0.037) (0.039) 

 0.04 0.04 0.37 0.40 

N 4812 4186 646 566 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: Estimated standard errors are adjusted for clustered sampling. 
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Table 61. Multiple regression analysis of primary business profits (reported), including both age and 
experience, using alternative statistical models (BS data) 

 Alternative statistical models 

{ǘŀǘƛǎǘƛŎŀƭ ƳƻŘŜƭǎҦ OLS regression 
model 

OLS winsorized 
regression 
model 

Log regression 
model 

Quantile 
(median) 
regression 
model 

Robust 
regression 
model 

 (1) (2) (3) (4) (5) 

Owner's age 0.087* 0.057* 0.053** 0.051** 0.049** 

 (0.042) (0.027) (0.016) (0.016) (0.017) 

Owner's age squared -0.001* -0.001* -0.001** -0.001** -0.001** 

 (0.001) (0.000) (0.000) (0.000) (0.000) 

Years worked in primary business 0.058* 0.054***  0.032***  0.025** 0.021** 

 (0.023) (0.011) (0.006) (0.009) (0.008) 

Years worked in primary business 
(squared) 

-0.001 -0.001 -0.001* -0.000 -0.000 

(0.001) (0.000) (0.000) (0.000) (0.000) 

Woman business owner -0.744*** -0.573*** -0.414*** -0.515*** -0.447*** 

 (0.169) (0.059) (0.033) (0.043) (0.036) 

Owner's Schooling: Lower secondary 0.136 -0.023 -0.002 0.005 0.003 

 (0.143) (0.069) (0.041) (0.045) (0.038) 

Owner's Schooling: Upper secondary 0.120 0.081 0.019 0.084 0.040 

 (0.107) (0.071) (0.037) (0.048) (0.042) 

Owner's Schooling: Tertiary -0.322 -0.215 -0.141* -0.144 -0.111 

 (0.209) (0.134) (0.068) (0.089) (0.086) 

Owner's cognitive ability (theta) 
 

0.028 0.030 0.040** 0.032 0.031* 

(0.047) (0.026) (0.015) (0.019) (0.013) 

Owner's willingness to take risks (IRT 
scale) 

0.144 0.068* 0.051** 0.060** 0.076*** 

(0.077) (0.032) (0.017) (0.020) (0.019) 

Days worked by owner: primary 
business (log) 

0.556** 0.348** 0.223*** 0.286*** 0.322*** 

(0.174) (0.124) (0.066) (0.081) (0.068) 

Hours worked by owner: primary 
business (log) 

0.087 0.137* 0.147*** 0.097* 0.141*** 

(0.166) (0.064) (0.033) (0.040) (0.029) 

Number of paid workers: primary 
business 

0.321*** 0.179*** 0.058*** 0.353*** 0.343*** 

(0.072) (0.041) (0.014) (0.055) (0.086) 

Number of unpaid workers: primary 
business 

-0.001 -0.000 0.003 -0.016 -0.002 

(0.035) (0.022) (0.011) (0.018) (0.017) 

Total value of business capital (log) 0.412*** 0.346*** 0.203*** 0.209*** 0.158*** 

 (0.031) (0.019) (0.010) (0.010) (0.011) 

Business practices followed (PM 
scale) 

0.230*** 0.213*** 0.118*** 0.135*** 0.111*** 

 (0.058) (0.030) (0.015) (0.021) (0.018) 

N 4559 4559 4556 4559 4559 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: This model is the same as in Table 1 except for the addition of linear and quadratic measures of the number 
of years of experience working in the primary business (in boldface). Models also include (results not shown) 5 
dummy variables for the type of business and 4 dummy variables for regency of residence, as in Table 1. Estimated 
standard errors in columns 1-3 are adjusted for clustered sampling, whereas the estimated standard errors in 
columns 4 and 5 are bootstrapped with 100 repetitions by cluster. 
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Table 62. Multiple regression analysis of cognitive ability (composite variable) by alternative scales (BS 
data) 

 Alternative scales 

 Proportional mean 
scale 

Principal 
component scale 

Standardized 
mean scale 

IRT scale 

 (1) (2) (3) (4) 

Owner's age 0.046** 0.044** 0.043** 0.048** 

 (0.015) (0.016) (0.016) (0.015) 

Owner's age squared -0.001** -0.001* -0.001* -0.001** 

 (0.000) (0.000) (0.000) (0.000) 

Woman business owner -0.018 -0.013 0.006 -0.040 

 (0.029) (0.030) (0.030) (0.029) 

Owner's Schooling: Lower secondary 0.230*** 0.224*** 0.202*** 0.257*** 

 (0.041) (0.041) (0.040) (0.041) 

Owner's Schooling: Upper secondary 0.424*** 0.413*** 0.371*** 0.475*** 

 (0.038) (0.038) (0.038) (0.037) 

Owner's Schooling: Tertiary 0.556*** 0.550*** 0.497*** 0.628*** 

 (0.068) (0.067) (0.066) (0.068) 

R-squared 0.031 0.030 0.024 0.040 

N 4812 4808 4812 4812 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: Estimated standard errors are adjusted for clustered sampling. 
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Table 63. Multiple regression analysis of willingness to take risks (BS and MS data) 

5ŀǘŀ ǎƻǳǊŎŜҦ Baseline survey (BS data) Midline survey (MS data unless otherwise 
indicated) 

5ŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜҦ Willingness to take risks (1-10) Ability to get rich by taking risks (1-5) 

 PM scale IRT scale   

 (1) (2) (3) (4) 

Owner's age (BS) -0.028 -0.024 0.003 -0.001 

 (0.015) (0.015) (0.021) (0.021) 

Owner's age squared (BS) 0.000 0.000 -0.000 -0.000 

 (0.000) (0.000) (0.000) (0.000) 

Woman business owner -0.270*** -0.261*** -0.283*** -0.286*** 

 (0.032) (0.031) (0.040) (0.040) 

Owner's Schooling: Lower secondary (BS) -0.020 -0.022 0.157** 0.165** 

 (0.042) (0.042) (0.051) (0.051) 

Owner's Schooling: Upper secondary (BS) 0.056 0.066 0.415*** 0.419*** 

 (0.042) (0.042) (0.054) (0.054) 

Owner's Schooling: Tertiary (BS) 0.261*** 0.273*** 0.470*** 0.486*** 

 (0.067) (0.067) (0.092) (0.090) 

Owner's cognitive ability (BS, IRT scale) 0.036* 0.034* 0.083*** 0.083*** 

 (0.014) (0.015) (0.020) (0.019) 

Primary / second profits (BS/MS, log) 0.076*** 0.068*** 0.076*** 0.074*** 

 (0.014) (0.014) (0.019) (0.020) 

HH asset index (BS/MS, PC scale) 0.014 0.019 0.022  

(0.016) (0.016) (0.021)  

Household income (MS)    0.004 

    (0.004) 

R-squared 0.051 0.049 0.139 0.138 

N 4787 4787 2261 2230 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: Dependent variables in columns 1-4 are standardized to make the estimated coefficients comparable. 
Estimated standard errors are adjusted for clustered sampling. BS/MS indicates that BS data are used in columns 1-
2 and MS data are used for the same variable in columns 3-4. HH income was only measured directly in the MS. 
Estimated standard errors are adjusted for clustered sampling. 
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Table 64. Multiple regression analysis of subjective time preference (composite variable) by alternative 
scales (BS data) 

 Alternative scales 

 Proportional 
mean scale 

Principal 
component scale 

Standardized 
mean scale 

IRT scale 

 (1) (2) (3) (4) 

Owner's age 0.013 0.013 0.012 0.013 

 (0.015) (0.014) (0.015) (0.014) 

Owner's age squared -0.000 -0.000 -0.000 -0.000 

 (0.000) (0.000) (0.000) (0.000) 

Woman business owner -0.121*** -0.157*** -0.079* -0.155*** 

 (0.032) (0.032) (0.032) (0.032) 

Owner's Schooling: Lower secondary -0.007 -0.036 0.020 -0.029 

 (0.041) (0.041) (0.041) (0.040) 

Owner's Schooling: Upper secondary -0.084* -0.115** -0.051 -0.101* 

 (0.041) (0.040) (0.042) (0.040) 

Owner's Schooling: Tertiary -0.127 -0.142* -0.100 -0.162* 

 (0.074) (0.072) (0.075) (0.074) 

Owner's cognitive ability (IRT scale) -0.073*** -0.090*** -0.053*** -0.087*** 

 (0.015) (0.015) (0.015) (0.015) 

Intensity of bank use (PM scale) -0.026 -0.029 -0.023 -0.022 

 (0.016) (0.015) (0.016) (0.015) 

Total earnings (log) -0.009 -0.008 -0.009 -0.003 

 (0.014) (0.014) (0.014) (0.014) 

HH wealth index (PC scale) -0.014 -0.020 -0.008 -0.019 

 (0.017) (0.017) (0.016) (0.017) 

R-squared 0.017 0.024 0.011 0.022 

N 4780 4780 4780 4780 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: Estimated standard errors are adjusted for clustered sampling.  
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Table 65. Multiple regression analysis of total savings during the last 12 months using alternative 
statistical models (BS data)  

 Alternative statistical models 

 OLS 
regression 
model 

OLS 
winsorized 
regression 
model 

Tobit model Two-part 
model 

Quantile 
(median) 
regression 
model 

Robust 
regression 
model 

 (1) (2) (3) (4) (5) (6) 

Owner's age -0.826 0.236 0.592 0.163 -0.019 -0.012 

 (1.299) (0.160) (1.309) (0.237) (0.065) (0.051) 

Owner's age squared 0.009 -0.004 -0.020 -0.004 -0.000 -0.000 

 (0.017) (0.002) (0.016) (0.003) (0.001) (0.001) 

Woman business owner -3.538 0.445 15.314** 1.227** 0.694***  0.714*** 

 (2.500) (0.343) (5.927) (0.471) (0.149) (0.105) 

Owner's Schooling: Lower secondary 1.215 0.066 5.454 0.607 0.163 0.125 

 (1.551) (0.373) (3.455) (0.616) (0.196) (0.109) 

Owner's Schooling: Upper secondary 3.161 0.845* 10.373 1.727** 0.423* 0.345* 

 (3.310) (0.406) (6.521) (0.640) (0.196) (0.135) 

Owner's Schooling: Tertiary 4.510 2.767** 12.918* 3.573*** 1.946** 0.853* 

 (4.351) (0.981) (5.851) (1.002) (0.707) (0.361) 

Owner's cognitive ability (IRT scale) -0.248 0.167 1.793 0.370 0.128 0.153** 

 (0.545) (0.160) (1.055) (0.219) (0.079) (0.050) 

Subjective time preference 
(proportional mean scale) 

1.774 -0.365* 1.346 -0.486* -0.127 -0.102* 

(1.934) (0.145) (2.075) (0.225) (0.078) (0.050) 

Owner currently married -1.515 0.215 -0.830 0.307 0.041 0.030 

 (1.729) (0.476) (3.065) (0.742) (0.225) (0.170) 

Household size -0.829 0.004 -0.756 -0.096 -0.021 -0.046 

 (0.889) (0.088) (1.010) (0.132) (0.056) (0.030) 

Number of children in HH 5.471 -0.370 5.679 -0.583* -0.056 -0.099 

 (4.859) (0.196) (5.404) (0.288) (0.089) (0.070) 

Intensity of bank use (IRT scale) 2.192** 1.201*** 6.157** 1.805*** 0.510***  0.310*** 

 (0.708) (0.161) (2.029) (0.237) (0.091) (0.064) 

Total earnings (log) 5.675*** 2.704*** 10.591** 4.365*** 0.855***  0.563*** 

 (1.537) (0.179) (3.408) (0.307) (0.089) (0.074) 

HH asset index (PC scale) 6.410** 2.357*** 7.925** 3.037*** 0.950***  0.345*** 

(2.137) (0.221) (2.840) (0.296) (0.120) (0.090) 

N 4754 4754 4754 4754 4754 4753 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: This is the same savings model as in Table 36, but with the addition of subjective time preference (in 
boldface) as an additional explanatory variable. The estimated standard errors in columns 1-4 are adjusted for 
clustered sampling, while those in columns 5 and 6 are bootstrapped with 100 repetitions by cluster.  
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Table 66. Multiple regression analysis of access to bank accounts (composite variable) by alternative 
scales and by gender (BS data) 

 Alternative scales Gender 

 Proportional 
mean scale 

Principal 
component 
scale 

Standardized 
mean scale 

IRT scale Women 
business 
owners 

Men 
business 
owners 

 (1) (2) (3) (4) (5) (6) 

Owner's age 0.041** 0.046*** 0.047*** 0.043** 0.044* 0.039 

 (0.014) (0.014) (0.014) (0.014) (0.018) (0.022) 

Owner's age squared -0.001** -0.001** -0.001** -0.001** -0.001* -0.000 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Woman business owner -0.131*** -0.152*** -0.140*** -0.126***   

 (0.031) (0.030) (0.030) (0.030)   

Owner's Schooling: Lower 
secondary 

0.089* 0.086* 0.092* 0.088* 0.044 0.128* 

(0.039) (0.038) (0.038) (0.038) (0.047) (0.060) 

Owner's Schooling: Upper 
secondary 

0.205*** 0.203*** 0.216*** 0.212*** 0.110* 0.329*** 

(0.043) (0.042) (0.042) (0.041) (0.055) (0.061) 

Owner's Schooling: Tertiary 0.545*** 0.634*** 0.613*** 0.659*** 0.569***  0.774*** 

 (0.061) (0.063) (0.064) (0.065) (0.085) (0.099) 

Owner's cognitive ability (IRT 
scale) 

0.048*** 0.046** 0.045** 0.048*** 0.061***  0.033 

(0.014) (0.014) (0.014) (0.014) (0.018) (0.021) 

Household size -0.010 -0.009 -0.011 -0.009 -0.012 -0.004 

 (0.008) (0.007) (0.007) (0.007) (0.008) (0.015) 

Owner currently married -0.103* -0.129** -0.109* -0.100* -0.164* -0.027 

 (0.050) (0.048) (0.049) (0.049) (0.066) (0.079) 

Total earnings (log) 0.102*** 0.106*** 0.108*** 0.115*** 0.094***  0.153*** 

 (0.014) (0.014) (0.014) (0.014) (0.017) (0.024) 

HH wealth index (PC scale) 0.245*** 0.244*** 0.248*** 0.260*** 0.259***  0.254*** 

 (0.015) (0.015) (0.015) (0.015) (0.019) (0.025) 

R-squared 0.146 0.157 0.159 0.171 0.148 0.184 

N 4780 4740 4780 4780 2826 1954 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: Estimated standard errors are adjusted for clustered sampling. 
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Table 67. Multiple regression analysis of distance to banking services (composite variable) by alternative 
scale (ES data) 

 Alternative scales 

 Proportional mean 
scale 

Principal 
component scale 

Standardized 
mean scale 

IRT scale 

 (1) (2) (3) (4) 

Urban (as distinct from semi-urban) village  -0.611*** -0.638*** -0.626*** -0.713*** 

 (0.079) (0.086) (0.081) (0.090) 

R-squared 0.069 0.072 0.068 0.089 

N 4633 4261 4633 4633 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: These models also include 28 dummy variables representing the 29 sample sub-districts (not shown in the 
table). The 28 dummy variables are jointly significant at the 0.001 level in columns 1-4. 

 

Table 68. Multiple regression analysis of access to bank accounts (composite variable) by alternative 
scale (ES data) 

 Alternative scales 

 Proportional 
mean scale 

Principal 
component scale 

Standardized 
mean scale 

IRT scale 

 (1) (2) (3) (4) 

Owner's age (BS) 0.039** 0.046*** 0.047*** 0.045*** 

 (0.013) (0.014) (0.014) (0.014) 

Owner's age squared (BS) -0.001** -0.001** -0.001** -0.001** 

 (0.000) (0.000) (0.000) (0.000) 

Woman business owner -0.064* -0.077* -0.073* -0.063* 

 (0.030) (0.031) (0.031) (0.030) 

Owner's Schooling: Lower secondary (BS) 0.072 0.079* 0.081* 0.081* 

 (0.038) (0.038) (0.038) (0.038) 

Owner's Schooling: Upper secondary (BS) 0.179*** 0.196*** 0.201*** 0.200*** 

 (0.040) (0.041) (0.040) (0.040) 

Owner's Schooling: Tertiary (BS) 0.609*** 0.700*** 0.695*** 0.695*** 

 (0.061) (0.068) (0.068) (0.066) 

Owner's cognitive ability (IRT scale) 0.054*** 0.052*** 0.051*** 0.052*** 

 (0.014) (0.015) (0.015) (0.015) 

Distance to banking services (IRT scale) -0.064***  -0.063***  -0.063***  -0.064***  

 (0.014) (0.014) (0.014) (0.014) 

Primary/second profits (log) 0.101*** 0.110*** 0.109*** 0.110*** 

 (0.014) (0.014) (0.014) (0.014) 

HH asset index (PC scale) 0.179*** 0.188*** 0.193*** 0.200*** 

 (0.014) (0.015) (0.015) (0.015) 

R-squared 0.118 0.131 0.134 0.138 

N 4523 4521 4523 4523 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: This model is similar to the model in Table 68 except that it includes the bank distance composite variable 

(in boldface) and is estimated with ES data. Estimated standard errors are adjusted for clustered sampling.  
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Table 69. Multiple regression analysis of trust in banks (composite variable) by alternative scales (BS 
data) 

 Alternative scales 

 Proportional mean 
scale 

Principal 
component scale 

Standardized 
mean scale 

IRT scale 

 (1) (2) (3) (4) 

Owner's age 0.036* 0.038* 0.040* 0.042** 

 (0.015) (0.015) (0.016) (0.015) 

Owner's age squared -0.000* -0.000* -0.000* -0.000* 

 (0.000) (0.000) (0.000) (0.000) 

Woman business owner 0.101** 0.101** 0.099** 0.056 

 (0.032) (0.032) (0.032) (0.031) 

Owner's Schooling: Lower secondary -0.064 -0.066 -0.056 -0.124** 

 (0.041) (0.041) (0.041) (0.040) 

Owner's Schooling: Upper secondary -0.028 -0.029 -0.026 -0.084* 

 (0.041) (0.041) (0.041) (0.040) 

Owner's Schooling: Tertiary 0.044 0.039 0.042 -0.094 

 (0.073) (0.073) (0.072) (0.073) 

Owner's cognitive ability (IRT scale) 0.035* 0.036* 0.047** 0.028 

 (0.015) (0.016) (0.016) (0.015) 

Number of banks with accounts 0.077** 0.082*** 0.102*** 0.088*** 

 (0.024) (0.024) (0.024) (0.025) 

Prior bad experience with banks -0.292*** -0.295*** -0.316*** -0.228*** 

 (0.063) (0.063) (0.065) (0.063) 

Total earnings (log) 0.045** 0.046** 0.046** 0.049** 

 (0.016) (0.016) (0.016) (0.015) 

HH wealth index (PC scale) -0.038* -0.038* -0.026 -0.046** 

 (0.017) (0.017) (0.017) (0.017) 

R-squared 0.015 0.015 0.019 0.017 

N 4780 4780 4780 4780 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: The HH wealth index is the HH asset index with the addition of housing characteristics. Estimated standard 
errors are adjusted for clustered sampling. 
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Table 70. Multiple regression analysis of help received by business owners from other HH members 
(composite variable) by alternative scales and by gender (ES data unless otherwise indicated) 

 Alternative scales Gender 

 Proportional 
mean scale 

Principal 
component 
scale 

Standardized 
mean scale 

IRT scale Women 
business 
owners 

Men 
business 
owners 

 (1) (2) (3) (4) (5) (6) 

Owner's age (BS) -0.081*** -0.060*** -0.065*** -0.048** -0.056* -0.019 

 (0.019) (0.018) (0.017) (0.017) (0.022) (0.025) 

Owner's age squared (BS) 0.001** 0.000 0.000* 0.000 0.000 -0.000 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Woman business owner (BS) -0.002 -0.009 -0.051 0.033   

 (0.031) (0.030) (0.031) (0.030)   

Owner's Schooling: Lower secondary 
(BS) 

-0.001 0.011 0.000 0.019 0.063 -0.035 

(0.037) (0.036) (0.037) (0.035) (0.048) (0.046) 

Owner's Schooling: Upper secondary 
(BS) 

0.101** 0.106** 0.096* 0.115** 0.158** 0.065 

(0.038) (0.037) (0.038) (0.037) (0.052) (0.044) 

Owner's Schooling: Tertiary (BS) 0.267*** 0.337*** 0.303*** 0.330*** 0.313** 0.316** 

 (0.079) (0.079) (0.076) (0.075) (0.100) (0.110) 

Owner's cognitive ability (BS, IRT scale) -0.001 -0.006 -0.003 -0.007 -0.005 -0.015 

 (0.013) (0.013) (0.013) (0.012) (0.018) (0.019) 

Number of hours worked by owner in a 
typical month (log) 

-0.027 -0.002 -0.031 0.009 -0.022 0.039 

(0.022) (0.020) (0.022) (0.020) (0.028) (0.029) 

Number of paid workers: primary 
business 

0.014 0.011 0.014* 0.008 0.001 0.013 

(0.007) (0.006) (0.007) (0.006) (0.012) (0.007) 

Number of unpaid workers: primary 
business 

-0.159*** 0.101*** -0.176*** 0.164*** 0.189***  0.137*** 

(0.036) (0.019) (0.041) (0.028) (0.026) (0.039) 

Household size (BS) 0.052* 0.063** 0.058* 0.066** 0.058* 0.097*** 

 (0.021) (0.023) (0.023) (0.022) (0.024) (0.020) 

Number of children in HH -0.200*** -0.222*** -0.225*** -0.219*** -0.236*** -0.220*** 

 (0.022) (0.023) (0.023) (0.023) (0.026) (0.026) 

Number of working-age women in HH 0.275*** 0.315*** 0.234*** 0.370*** 0.491***  0.178*** 

 (0.031) (0.030) (0.031) (0.031) (0.041) (0.036) 

(Number of working-age males in HH 0.056* 0.050* 0.033 0.013 -0.010 0.058 

 (0.025) (0.025) (0.026) (0.024) (0.031) (0.036) 

Primary/second profits (log) 0.001 -0.005 0.005 -0.006 0.024 -0.061** 

 (0.014) (0.014) (0.014) (0.014) (0.018) (0.022) 

Total value of business capital (log) -0.027** -0.014 -0.017 -0.014 -0.006 -0.021 

 (0.010) (0.009) (0.010) (0.009) (0.013) (0.012) 

HH asset index (PC scale) 0.010 -0.000 -0.001 -0.004 -0.029 0.043* 

 (0.015) (0.016) (0.015) (0.015) (0.021) (0.021) 

R-squared 0.184 0.211 0.201 0.248 0.270 0.232 

N 4422 4422 4422 4422 2584 1838 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: Estimated standard errors are adjusted for clustered sampling 
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Table 71. Multiple regression analysis of the HH asset index (composite variable) by alternative scales 
and by gender (BS data) 

  Gender 

 Proportional 
mean scale 

Principal 
component 
scale 

Standardized 
mean scale 

IRT scale Women 
business 
owners 

Men business 
owners 

 (1) (2) (3) (4) (5) (6) 

Owner's age 0.004 -0.001 0.000 -0.001 0.010 -0.025 

 (0.016) (0.016) (0.016) (0.015) (0.020) (0.024) 

Owner's age squared 0.000 0.000 0.000 0.000 0.000 0.000 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Woman business owner 0.262***  0.268*** 0.246*** 0.276***   

 (0.032) (0.032) (0.032) (0.031)   

Owner's Schooling: Lower 
secondary 

0.185***  0.156*** 0.145*** 0.194*** 0.191***  0.075 

(0.040) (0.040) (0.042) (0.040) (0.048) (0.072) 

Owner's Schooling: Upper 
secondary 

0.370***  0.351*** 0.317*** 0.403*** 0.411***  0.241*** 

(0.040) (0.040) (0.042) (0.041) (0.052) (0.068) 

Owner's Schooling: Tertiary 0.683***  0.726*** 0.607*** 0.786*** 0.762***  0.668*** 

 (0.078) (0.080) (0.082) (0.072) (0.090) (0.136) 

Owner's cognitive ability (IRT 
scale) 

0.009 -0.003 -0.005 0.005 -0.012 0.009 

(0.015) (0.015) (0.015) (0.015) (0.017) (0.025) 

Owner currently married 0.191***  0.168** 0.193*** 0.174** 0.240***  0.083 

 (0.053) (0.052) (0.055) (0.053) (0.069) (0.086) 

Household size 0.062***  0.056*** 0.058*** 0.061*** 0.050** 0.070*** 

 (0.016) (0.017) (0.016) (0.017) (0.019) (0.019) 

Number of children in HH 0.029 0.039 0.028 0.044 0.027 0.068 

 (0.022) (0.023) (0.023) (0.022) (0.028) (0.035) 

Total value of business capital 
(log) 

0.151***  0.160*** 0.149*** 0.157*** 0.144***  0.181*** 

(0.010) (0.010) (0.010) (0.009) (0.012) (0.016) 

Any current bank loans 0.089** 0.084** 0.099** 0.085** 0.082* 0.078 

 (0.030) (0.031) (0.032) (0.030) (0.041) (0.047) 

Total personal savings in past 
12 months (log) 

0.108***  0.110*** 0.107*** 0.108*** 0.114***  0.099*** 

(0.010) (0.010) (0.011) (0.010) (0.013) (0.017) 

Total earnings (log) 0.091***  0.095*** 0.098*** 0.082*** 0.072***  0.154*** 

 (0.017) (0.017) (0.017) (0.016) (0.020) (0.030) 

R-squared 0.258 0.276 0.244 0.277 0.244 0.332 

N 3544 3544 3544 3544 2241 1303 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: Estimated standard errors are adjusted for clustered sampling. 
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Table 72. Multiple regression analysis of primary business registered with the government by gender (BS 
data) 

 (1) (2) (3) 

 Total Females Males 

 b/se b/se b/se 

Owner's age  -0.006 -0.009 -0.004 

 (0.005) (0.006) (0.009) 

Owner's age squared  0.000 0.000 0.000 

 (0.000) (0.000) (0.000) 

Years worked in primary business  0.006*** 0.007*** 0.004 

 (0.002) (0.003) (0.004) 

Years worked squared  -0.000 -0.000 -0.000 

 (0.000) (0.000) (0.000) 

Woman business owner -0.028***   

 (0.011)   

Owner's Schooling: Lower secondary  0.001 -0.001 0.001 

 (0.013) (0.015) (0.022) 

Owner's Schooling: Upper secondary  0.006 -0.004 0.019 

 (0.013) (0.017) (0.022) 

Owner's Schooling: Tertiary  -0.013 -0.059** 0.052 

 (0.025) (0.026) (0.046) 

Owner's cognitive ability (IRT scale) -0.008* -0.003 -0.015* 

 (0.005) (0.006) (0.008) 

Adherence to recommended business practices (SM scale)) 0.042*** 0.039*** 0.041*** 

(0.006) (0.008) (0.010) 

Total business profits (log) 0.026*** 0.023*** 0.031*** 

 (0.005) (0.006) (0.009) 

HH asset index (PC scale) 0.046*** 0.028*** 0.068*** 

 (0.006) (0.007) (0.010) 

N 4784 2827 1957 

* p<0.05, ** p<0.01, *** p<0.001 
Notes: Estimated standard errors are adjusted for clustered sampling. 
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Appendix 1. Detailed description of the data set  

 

   Questionnaires 

Element / Dimension Question Coding BS MS ES 

ACHIEVEMENTS      

Personal income Average monthly profit in 
primary business in past 
year 

Rupiah H16_H1A N22_H1A N22_H1A 

Personal income Average monthly profit in 
second business in past year 

Rupiah H16_H1B N22_H1B N22_H1B 

Personal income Average monthly profit 
from other work activities 

Rupiah I07_Act1, 
I07_Act2 

 
 

Personal income Average monthly 
wage/salaries from other 
work activities 

Rupiah I08_Act1, 
I08_Act2 

 
 

Personal income Average monthly business 
revenue (including 
production for own 
consumption) 

Rupiah 
 

N16_H1A 
 

Personal income BE1: Average monthly  
expenses to pay employees 

Rupiah 
 

N17_H1A 
 

Personal income BE2: Average monthly 
expenses on goods, 
inventory, stock) 

Rupiah 
 

N18_H1A 
 

Personal income BE3: Average monthly 
operational expenses 

Rupiah 
 

N19_H1A 
 

Personal income BE4: Average monthly 
expenses for electricity 

Rupiah 
 

N20_H1A 
 

Personal income BE5: Average monthly 
expenses for internet 

Rupiah 
 

N21_H1A 
 

Personal income At least one other work 
activity in past year 

1 Yes, 2 No I01_Act1 
  

Personal income At least two other work 
activities in past year 

1 Yes, 2 No I01_Act2 
  

Personal income Type of first other work 
activity 

1 Agriculture, 2 Non-
agricultural 

I02_Act1 
  

Personal income Type of second other work 
activity 

1 Agriculture, 2 Non-
agricultural 

I02_Act1 
  

Personal income Type of income from first 
other work activity 

1 Profit, 6 Wage/salary I07x_Act1 
  

Personal income Type of income from second 
other work activity 

1 Profit, 6 Wage/salary I07x_Act2 
  

Personal assets Current savings balance A Formal bank account, B 
Electronic savings account, 
C Hiding place at home, D 
With friends or family, E 
Cooperative,  F Informal 
saving network, G BMT,  H 
ROSCA, I Other HH 
ƳŜƳōŜǊΩǎ ǎŀǾƛƴƎ, J Physical 
assets (e.g., jewelry), K 
Simakmur (Bank Mandiri), L 
Other e-savings,  M 
LAKUPANDAI (other than 
Bank Mandiri), V Other X 
Refuse to answer  
(+ Endline Survey I LAKU 
PANDAi/ SIMAKMUR J 
LKD/E-CASH no codes K L M)  

 G03a G03a 
(some 
changes 
from MS) 

Business assets (K=business 
capital) 

K1: Value of own shop 
premises 

Rupiah (if have) N01 N01 N01 
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   Questionnaires 

Element / Dimension Question Coding BS MS ES 

Business assets (K=business 
capital) 

K2: Value of advances paid 
for rented shop premises 

Rupiah (if have) N02 N02 N02 

Business assets (K=business 
capital) 

K3:Value of furniture and 
fixtures 

Rupiah (if have) N03 N03 N03 

Business assets (K=business 
capital) 

K4: Value of equipment Rupiah (if have) N04 N04 N04 

Business assets (K=business 
capital) 

K5: Value of product stock Rupiah (if have) N05 N05 N05 

Business assets (K=business 
capital) 

K6: Value of other business 
assets 

Rupiah (if have) N06 N06 N06 

Business assets Type of primary business 1 Grocery, 2 Restaurant,  
3 Retail shop, 4 Services,  
5 Processing, 6 Other 

H02_H1A H02_H1A H02_H1A 

Business assets Has second business 1 Yes, 3 No H01_H1B H01_H1b H01_H1b 

Business assets When did primary business 
start? 

1 < 1 year ago, 2 1-5 years 
ago, 3 5-10 years ago,  
4 > 10 years ago 

H09_H1A H09_H1A H09_H1A 

Business assets Is primary business 
registered with 
government? 

1 Yes, 3 No H08_H1A H08_H1A H08_H1A 

Household income Household income in last 
month 

Rupiah 
 

I0 
 

Household income Low end estimate in the last 
year 

Rupiah 
 

I01 
 

Household income High end estimate in the 
last year 

Rupiah 
 

I02 
 

Household income Housing characteristics (HC) Composite indicator (see 
items below) 

L01-L09 
  

Household income HC1: Dwelling status 1 Self-owned, 2 Occupied, 3 
Rented/contracted, 5 Other 

L01 
  

Household income HC2: Number of rooms Number of rooms L02 
  

Household income HC3: Number of bedrooms Number of bedrooms L03 
  

Household income HC4: Material of walls 01 Brick, 02 Wall (?), 03 
Prefab brick, 04 Wood, 05 
Zinc, 06 Clay, 07 Bamboo, 
08 Canvas, cloth, 09 
Concrete block, 95 Other 

L04 
  

Household income HC5: Material of roof 01 Brick, 02 Concrete block, 
03 Prefab brick, 04 Wood, 
05 Zinc sheets, 06 Clay, 07 
Bamboo, 08 Canvas, cloth, 
09 Concrete, 10 Roof tile, 11 
Shingle, 12 Zinc, 13 
Asbestos, 14 Palm fibers, 95 
Other  

L05 
  

Household income HC6: Dwelling utilizes 
electricity 

1 Yes, 3 No L06 
  

Household income HC7: Main source of 
drinking water 

01 Pipe water, 02 Mineral 
water, 03 Well/pump 
(electric, hand), 04 Well 
water, 05 Spring water, 06 
Rain water,   07 River/creek 
water, 08 Pond/fishpond, 
09 Collection basin, 95 
Other 

L07 
  

Household income HC8: Is water used for non-
drinking purposes drawn 
from the same source? 

м ¸Ŝǎ Ҧ[млΣ о bƻ L08 
  

Household income HC9: Water source for non-
drinking purposes 

01 Pipe water, 02 Mineral 
water, 03 Well/pump 
(electric, hand), 04 Well 

L09 
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Element / Dimension Question Coding BS MS ES 

water, 05 Spring water, 06 
Rain water,   07 River/creek 
water, 08 Pond/fishpond, 
09 Collection basin, 95 
Other 

Household income DA1: TV 1 Yes, 3 No (+ number in 
Midline Survey) 

Ma Ma Ma 

Household income DA2: DVD/VCD Same coding as Ma Mb Mb Mb 

Household income DA3: Satellite dish Same coding as Ma Mc Mc Mc 

Household income DA4: Microwave Same coding as Ma Md Md Md 

Household income DA5: Refrigerator Same coding as Ma Me Me Me 

Household income DA6: Gas cylinder (3 Kg +) Same coding as Ma Mf Mf Mf 

Household income DA7: Washing machine Same coding as Ma Mg Mg Mg 

Household income DA8: Air conditioner Same coding as Ma Mh Mh Mh 

Household income DA9: Telephone Same coding as Ma Mi Mi Mi 

Household income DA10: Simple hand phone Same coding as Ma Mj Mj Mj 

Household income DA11: Smart phone Same coding as Ma Mk Mk Mk 

Household income DA12: Computer/laptop Same coding as Ma Ml Ml Ml 

Household income DA13: Tablet Same coding as Ma Mm Mm Mm 

Household income DA14: Handycam/ 
camera 

Same coding as Ma Mn Mn Mn 

Household income DA15: Water heater Same coding as Ma Mo Mo Mo 

Household income DA16: Electric pump/ jet 
pump 

Same coding as Ma Mp Mp Mp 

Household income DA17: Generator Same coding as Ma Mq Mq Mq 

Household income DA18: Car / truck Same coding as Ma Mr Mr Mr 

Household income DA19: Boat/ motor boat Same coding as Ma Ms Ms Ms 

Household income DA20: Motor cycle / 
motorbike 

Same coding as Ma Mt Mt Mt 

Quality of life (leisure time, 
overall well-being) 

Subjective well-being 
(overall) 

1 Very unhappy, 2 
Somewhat unhappy, 3 
Neither happy nor unhappy, 
4 Somewhat happy, 5 Very 
happy 

 SW01 
 

Quality of life (leisure time, 
overall well-being) 

Work/job satisfaction 1 Very unsatisfied, 2 
Somewhat unsatisfied, 3 
Neither satisfied nor 
unsatisfied, 4 Somewhat 
satisfied, 5 Very satisfied 

 SW02 
 

Vulnerability to shocks 
(income instability) 

Concern about food 
shortage in past 7 days (also 
Current savings balance 
above) 

1 Yes, 3 No L10 
  

AGENCY/EMPOWERMENT 
   

Agency (Personal: 
AS=assertiveness) 

AS1: Degree of comfort 
speaking out at a meeting of 
other (women/men) 

1 Not at all comfortable, 2 
Great difficulty, 3 Little 
difficulty, 4 Fairly 
comfortable,  5 Very 
comfortable 

 AS01  

Agency (Personal: 
AS=assertiveness) 

AS2: Degree of comfort 
talking to people who work 

Same coding as AS01  AS03  
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Element / Dimension Question Coding BS MS ES 

for you about a 
disagreement 

Agency (Personal: 
AS=assertiveness) 

AS3: Degree of comfort 
refusing someone who has 
asked to pay less than a fair 
price 

Same coding as AS01  AS04  

Agency (Personal: 
AS=assertiveness) 

AS4: Degree of comfort 
bargaining with a supplier 
over price 

Same coding as AS01  AS05  

Agency (Personal: 
AS=assertiveness) 

AS5: Degree of comfort 
speaking out about a money 
issue with your spouse 

Same coding as AS01  AS06  

Agency (Personal: IA= 
individual attributes) 

IA1: I plan tasks carefully 1 Strongly disagree, 2 
Disagree, 3 Neither agree 
nor disagree, 4 Agree, 5 
Strongly agree 

 AT14  

Agency (Personal: IA= 
individual attributes) 

IA 2; I save regularly Same coding as AT14  AT15  

Agency (Personal: IA= 
individual attributes) 

IA 3: I can think of many 
times when I persisted with 
work when others quit 

Same coding as AT1  AT17  

Agency (Personal: IA= 
individual attributes) 

IA 4: A person can get rich 
by taking risks 

Same coding as AT1  AT21  

Agency (Personal: IA= 
individual attributes) 

IA 5: I would rather direct 
an activity rather than just 
help out 

Same coding as AT1  AT24  

Agency (Personal: IA= 
individual attributes) 

IA 6: I try harder when I'm 
in competition with others 

Same coding as AT1  AT25  

Agency (Personal: IA= 
individual attributes) 

IA 7: I enjoy planning things 
and deciding what others 
should do 

Same coding as AT1  AT27  

Agency (Personal: IA= 
individual attributes) 

IA 8: I like to have a lot of 
control over the events 
around me 

Same coding as AT1  AT29  

Agency (Personal: IA= 
individual attributes) 

IA 9: My family and friends 
would say I am a very 
organized person 

Same coding as AT1  AT31  

Agency (Personal: IA= 
individual attributes) 

IA 10: Overall I expect more 
good things to happen to 
me than bad 

Same coding as AT1  AT34  

Agency (Personal: 
AS=assertiveness) 

AS1: Degree of comfort 
speaking out at a meeting of 
other (women/men) 

1 Not at all comfortable, 2 
Great difficulty, 3 Little 
difficulty, 4 Fairly 
comfortable,  5 Very 
comfortable 

 AS01  

Agency (Personal: 
AS=assertiveness) 

AS2: Degree of comfort 
talking to people who work 
for you about a 
disagreement 

Same coding as AS01  AS03  

Agency (Personal: 
AS=assertiveness) 

AS3: Degree of comfort 
refusing someone who has 
asked to pay less than a fair 
price 

Same coding as AS01  AS04  

Agency (Personal: 
AS=assertiveness) 

AS4: Degree of comfort 
bargaining with a supplier 
over price 

Same coding as AS01  AS05  

Agency (Personal: 
AS=assertiveness) 

AS5: Degree of comfort 
speaking out about a money 
issue with your spouse 

Same coding as AS01  AS06  
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Element / Dimension Question Coding BS MS ES 

Agency (Marital) SR1: Out of every Rupiah 
100,000 of your business 
earnings, how much does 
spouse know about? 

Rupiah (<100,000) O05 O05 O05 

Agency (Marital) SR2: Out of every Rupiah 
100,000 of your business 
earnings, how much go to 
HH expenses? 

Rupiah (<100,000) O06 O06 O06 

Agency (Marital) SR3: Out of every Rupiah 
100,000 of HH expenses, 
how much comes from your 
spouse? 

Rupiah (<100,000) O07 O07 O07 

Agency (Marital) SR4: In the past 12 months, 
did your spouse ever ask 
you for money that you did 
not want to give? 

1 Yes, 3 No O08 O08 O08 

Agency (Marital) SR5: Who has access to the 
money you earn from your 
business? 

A Only myself, B Myself and 
spouse jointly, C Spouse 
only, D Myself and other 
persons (not my spouse) 

O09 O09 O09 

Agency (Marital) SR6: Who decides how 
money from your business 
will be spent? 

A Myself, B Spouse C Other 
HH member, D Other 
persons (not a HH member) 
(multiple responses 
possible) 

O10 O10 O10 

Agency (Marital) SR7: Who has the most 
influence in this decision? 

1 Myself, 2 Spouse, 3 Other 
HH member, 4 Other 
persons (not a HH member) 

  EO10a 

Agency (Marital) SR8: Is there some money 
that you have sole control 
over? 

1 Yes, 3 No O12 O12 O12 

Agency (Marital) SR9: Your involvement in 
decisions about how your 
spouse's earnings are spent 

1 Spouse alone, 2 Spouse 
primarily after consulting 
me, 3 Spouse and I have 
equal say, 4 Me primarily 
after consulting spouse, 
 5 I alone, 6 Spouse has no 
income 

O13 O13 O13 

Agency (Intra-HH: HD=HH 
decision-making) 

HD1: Who decides whether 
to buy an appliance 

1 Business owner, 2 
Business owner and spouse, 
3 Spouse, 4 Business owner 
and other HH member (not 
spouse), 5 Only other HH 
member (+ in ES: 6 HH 
head, 7 HH head and 
spouse, 8 Spouse of HH 
head) 

O01_a O01_a O01_a 

Agency (Intra-HH: HD=HH 
decision-making) 

HD2: Who decides who can 
work outside the home 

same coding as O01_a O01_b O01_b O01_b 

Agency (Intra-HH: HD=HH 
decision-making) 

HD3: Who decides whether 
to support family members 

same coding as O01_a O01_c O01_c O01_c 

Agency (Intra-HH: HD=HH 
decision-making) 

HD4: Who decides whether 
to save for the future 

same coding as O01_a O01_d O01_d O01_d 

Agency (Intra-HH: HD=HH 
decision-making) 

HD5: Who decides whether 
to sign up for a new banking 
product 

same coding as O01_a O01_e O01_e O01_e 

Saving Any savings in last 12 
months? 

1 Yes, 3 No G01 G01 (last 3 
months) 

G01 

Saving Amount saved in last 12 
months 

A Formal bank account,  
B Electronic savings 
account, C Hiding place at 

G03 G03 (some 
changes 
from 

G03 (some 
changes 
from 
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Element / Dimension Question Coding BS MS ES 

home, D With friends or 
family, E Cooperative,  
F Informal saving network, 
G BMT, H ROSCA, V Other,  
X Refuse to answer 
(+Midline Survey: I Other 
II ƳŜƳōŜǊΩǎ ǎŀǾƛƴƎ, 
J Physical assets (e.g., 
jewelry), K Simakmur (Bank 
Mandiri), L Other e-savings, 
M LAKUPANDAI (other than 
Bank Mandiri) )  
(+ Endline Survey:  
I LAKU PANDAi/SIMAKMUR, 
J LKD/E-CASH) 

Baseline 
Survey) 

Baseline 
and 
Midline 
Surveys) 

Saving (If no) Reasons why no 
savings? 

1 No money, 2 Don't know 
where to save, 3 Spouse is 
one saving, 4 People will ask 
to borrow money, 5 Other 
reason 

G02 G02 G02 

Saving Type of savings instrument 
for emergencies 

A Formal bank account,  
B Electronic savings 
account, C Hiding place at 
home, D With 
friends/family,  
E Cooperative,  
F Informal saving network, 
G BMT, H ROSCA, I Other 
HH member saving, J Sold 
the assets, V Other,  
X Refused to answer  
(+Midline Survey:  
K SIMAKMUR savings 
account at Bank Mandiri,  
L e-savings account at other 
bank, M LAKUPANDAI other 
than Bank Mandiri)  
(+Endline Survey: K E-Cash, 
L Simakmur) 

G06 G06 (some 
changes) 

G06 (some 
changes) 
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Element / Dimension Question Coding BS MS ES 

Saving Reasons for saving A School fees/education,  
B Home improvements,  
C Expand primary business, 
D Expand second business, 
E Start a new business,  
F Health emergencies,  
G Other emergencies,  
H Retirement, I Pay off 
debt, J Buy vehicle,  K 
Holiday,  
L Wedding, M Hajj 
pilgrimage, V Other reason 

G09 G09 G09 

Saving Would you like to save 
more? 

1 More, 2 Less, 3 About the 
same 

G13 G13 EG07 

Saving (If More) Reasons for not 
saving more 

A Not enough money, B 
Pressure/ obstacles from 
family members, C Other 

G14 G14 
 

Saving (If More) Reasons for not 
saving more (Endline Survey 
responses) 

A Not enough money, B 
Pressure/ 
obstacles from family 
members, C Cash flow 
management, D Lots of 
expenses, E Like to keep 
cash on hand, F Put off until 
later, G No financial goal, V 
Other 
 

  G14 

Borrowing Business owner has loan(s) 
with a bank 

Yes/no. If yes (name of 
bank: a Bank Mandiri, b 
Bank BNI, c Bank BRI, d 
Bank BTPN, v Other bank, 
W None) 

G12 
 

G12 

Borrowing Source of loan(s) in last 3 
months (multiple 
responses) 

A Formal bank account, D 
Friends/family, E 
Cooperative, G BMT, V 
Other, W No loans 

 G12ax 
 

Borrowing Total value of loans in last 3 
months by saving 
instrument (Rupiah) 

A Formal bank account, D 
Friends/family, E 
Cooperative, G BMT, V 
Other, W No loans 

 G12aa-
G12av 

G12ba-
B12Bv 

Borrowing Total value of all 
outstanding loan(s) by 
source (Rupiah) 

A Formal bank account, D 
Friends/family, E 
Cooperative, G BMT, V 
Other, W No loans 
1 Yes, 3 No 
Number of loans 

 
 

 

Borrowing Business owner ever had a 
loan with a money lender 
(individual) 

1 Yes, 3 No   
 

EG01a 

Borrowing Number of loans from a 
money lender in last 12 
months 

Number of loans  
 

EG02a 

Borrowing Business owner ever had a 
loan with a non-bank 
financial institution 

1 Yes, 3 No   
 

EG01b 

Borrowing Number of loans from a 
nonbank financial 
institution in last 12 months 

Number of loans  
 

EG02b 

Business investment Amount of business 
investment in past 12 
months 

Rupiah (millions)   EH01, EH02 

Personal work effort Days worked in primary 
business in typical month 

Number of days H11_H1A H11_H1A H11_H1A 
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Element / Dimension Question Coding BS MS ES 

Personal work effort Hours worked in primary 
business in typical day 

Number hours H12_H1A H12_H1A H12_H1A 

Personal work effort Days worked in second 
business (if any) in typical 
month 

Number of days (Note: The 
data on days worked in the 
second business appear to 
overlap with days worked in 
the primary business) 

H11_H1B H11_H1B H11_H1B 

Personal work effort Hours worked in second 
business (if any) in typical 
day 

Number hours (Note: The 
data on hours worked in the 
second business appear to 
overlap with hours worked 
in the primary business) 

H12_H1B H12_H1B H12_H1B 

Personal work effort Days worked in first other 
activity (if any) in typical 
month 

Number of days (Note: The 
days worked in other 
activities may also overlap) 

I03_Act1 
  

Personal work effort Hours worked in first other 
activity (if any) in typical 
day 

Number hours (Note: The 
hours worked in other 
activities may also overlap) 

I04_Act1 
  

Personal work effort Days worked in second 
other activity (if any) in 
typical month 

Number of days (Note: The 
days worked in other 
activities may also overlap) 

I03_Act2 
  

Personal work effort Hours worked in second 
other activity (if any) in 
typical day 

Number hours (Note: The 
hours worked in other 
activities may also overlap) 

I04_Act2 
  

Personal work effort Number of paid workers in 
primary business in typical 
month 

Number of workers H14_H1A H14_H1A H14_H1A 

Personal work effort Number of paid workers in 
second business (if any) in 
typical month 

Number of workers  H14_H1B H14_H1B H14_H1B 

Personal work effort Number of customers in 
primary business in typical 
month 

Number of customers H15_H1A H15_H1A H15_H1A 

Personal work effort Number of customers in 
second business (if any) in 
typical month 

Number of customers H15_H1B H15_H1B H15_H1B 

Mobilization of additional 
labor 

Which HH members help 
with business? 

A Spouse, B Son(s), C 
Daughter(s), D Other male 
HH member, E Other 
female HH member, W No 
other HH member 

H07a_H1A H07a_H1A H07a_H1A 

Mobilization of additional 
labor 

Number of HH/unpaid 
workers in primary business 
in typical month 

Number of workers H13_H1A H13_H1A H13_H1A 

Mobilization of additional 
labor 

Number of HH/unpaid 
workers in the second 
business (if any) in typical 
month 

Number of workers (Note: 
There may be overlap with 
the number of unpaid 
workers in the primary 
business) 

H13_H1B H13_H1B H13_H1B 

Business practices (BP) BP1: Ask a supplier which 
products are selling well 

1 Yes, 3 No, 6 Not 
applicable 

P10  P10 

Business practices (BP) BP2: Used a special offer to 
attract customers in last 3 
months 

1 Yes, 3 No P11  P11 

Business practices (BP) BP3: Done any advertising 
in last 6 months 

1 Yes, 3 No (skip next 
question) 

P12  P12 

Business practices (BP) BP4: Done anything to 
measure the effect of the 
advertising 

1 Yes, 3 No P13  P13 

Business practices (BP) BP5: Tried to get a lower 
price from supplier in last 3 
months 

1 Yes, 3 No P14  P14 
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Element / Dimension Question Coding BS MS ES 

Business practices (BP) BP6: Has record system that 
informs about stocks of 
goods or raw materials 

1 Yes, 3 No P15  P15 

Business practices (BP) BP7: Keeps written business 
records 

1 Yes, 3 No (skip next 3 
questions) 

P17  P17 

Business practices (BP) BP8: Records every business 
purchase/sale 

1 Yes, 3 No P18  P18 

Business practices (BP) BP9: Knows cash on hand at 
any point 

1 Yes, 3 No P19  P19 

Business practices (BP) BP10: Knows whether 
products are selling month 
to month 

1 Yes, 3 No P20  P20 

Business practices (BP) BP11: Knows cost of each 
main product 

1 Yes, 3 No P21  P21 

Business practices (BP) BP12: Has a written budget 
for business 

1 Yes, 3 No P23  P23 

Business practices (BP) BP14: Sells any goods on 
credit 

1 Yes, 3 No (skip next 
question) 

P24  P24 

Business practices (BP) BP15: Has record of how 
much is owed by customers 

1 Yes, 3 No P25  P25 

Business practices (BP) BP16: Has records needed 
to apply for a bank loan 

1 Yes, 3 No P26  P26 

Business practices (BP) BP17: Keeps business 
money separate from HH 
money 

1 Yes, 3 No  EP27  

Business practices (BP) BP18: Has bank account 
that is used for the business 

1 Yes, 3 No  EP28  

Use of financial services Which banking products 
used?  

A savings account, B Check 
account balance, C Home 
mortgage, D Certificate of 
deposit, E Letter of credit,  
F business loan, G Vehicle 
loan, H Personal loan,  
I Health/life insurance,  
J Micro credit, V Other,  
W None 

F17 F17 F17 

Networking with peers Belongs to any business-
related organization/group 

1 Yes, 3 No K01 
  

Networking with peers Proportion of female 
trainees known 

Excluding K02==6 K02 
  

Networking with peers Proportion of female 
trainees with whom talks 
business 

Excluding K02==6 K05 
  

Community participation Any voluntary activities in 
past year? 

1 Yes, 3 No J01   

Community participation (If yes) How many hours per 
month volunteered? 

Number of hours J03   

Community participation Amount contributed to 
charitable purposes in past 
year 

Rupiah, 0 if J03=3 J04   

RESOURCES 
    

Gender Gender of respondent 1=MBO, 3=WBO brt_cov3   

Age/experience Age of respondent Years A03 A03 A03 

Age/experience Number of years working in 
primary business 

Number of years H10_H1A H10_H1A H10_H1A 

Education Highest level of schooling 
completed by business 
owner 

1 Primary or less, 2 Lower 
secondary, 3 Upper 
secondary, 4 Tertiary 

edlevel 
(recoded) 

 
 

Education (CA=cognitive 
ability) 

CA1: Ability to add and 
multiply 

Number  X01 
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Education (CA=cognitive 
ability) 

CA2: Ability to divide Rp.  X02 
  

Education (CA=cognitive 
ability) 

CA3: Ability to calculate 
annual interest 

01 <90,000, 02 90,000 to 
100,000, 03 Exactly 
100,000, 04 105,000 to 
115,000, 05 >115,000  
фу 5ƻƴΩǘ ƪƴƻǿ  

X03 
  

Education (CA=cognitive 
ability) 

CA4: Ability to calculate 
monthly interest 
(ambiguous question) 

01 <90,000, 02 90,000 to 
100,000, 03 Exactly 
100,000, 04 105,000 to 
115,000, 05 >115,000  
фу 5ƻƴΩǘ ƪƴƻǿ  

X04 
  

Subjective characteristics  Willingness to take risks Self-rating (1-10), 1=never, 
10=always 

Q01 
  

Subjective characteristics 
(TP=subjective time 
preference) 

TP1: No time preference 1 Prefer payment in 6 
months, 2 Prefer same 
payment in 7 months 

Q03 
  

Subjective characteristics 
(TP=subjective time 
preference) 

TP2: Moderate time 
preference 

1 Prefer payment in 6 
months, 2 Prefer 50% 
higher payment in 7 months 

Q04 
  

Subjective characteristics 
(TP=subjective time 
preference) 

TP3: Strong time preference 1 Prefer payment in 6 
months, 2 Prefer 100% 
higher payment in 7 months 

Q05 
  

Demographic 
characteristics 

Business ƻǿƴŜǊΩǎ ŎǳǊǊŜƴǘ 
marital status 

1 Not married, 2 Married, 3 
Divorced, 4 Widowed 

A04 
  

Demographic 
characteristics 

Relationship of HH 
members to HH head 

1 HH head, 2 Spouse, 3 
Child, 4 Son/daughter-in-
law, 5 Parents, 6 Sibling 

  AR02 

Demographic 
characteristics 

Number of children in HH 0 + A09, A10 
  

Demographic 
characteristics 

Relationship of business 
owner to HH head 

1 HH head, 2 Spouse of HH 
head, 3 Other HH member 
(+ in Endline Survey: 3 
Child, 4 Son/daughter-in-
law, 5 Parents, 6 Sibling, 7 
Brother/sister-in-law, 8 
Grandchild, 9 Grandparent, 
10 Uncle/aunt, 11 
Nephew/niece, 12 Cousin, 
13 Other HH member 95 
Other 

brt_cov2 brt_cov2 brt_cov2 

Demographic 
characteristics 

Business owner is head of 
household 

1 Respondent, 2 Spouse, 3 
Mother/father, 4 Other 
relative, 5 Other 

A07 
  

Demographic 
characteristics 

Household size (number of 
HH members) 

1+ A08 
  

Access to financial services Has registered bank 
account in own name? 

1 Yes, 3 No F18 F18 F18A-F18V 

Access to financial services (If yes) What year was 
account opened? 

Year (obtained for each 
bank in Endline Survey) 

F20 
 

F20A-F20V 
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Element / Dimension Question Coding BS MS ES 

Access to financial services Number of banks in which 
business owner has an 
account 

length of string (F19): string 
contains the following 
codes indicating each bank 
in which the business 
owner has an account: A 
Bank Mandiri, B Bank BNI, C 
Bank BRI, D Bank BTPN, V 
Other bank + (in Endline 
Survey: E Bank BCA, F Bank 
Jatim) 

F19 F19 F18A-F18V 

Access to financial services 
(DF=Distance to financial 
services) 
 

DF1: Distance to nearest 
bank branch 

1. <=0.5 km, 2. >0.5 to 1 km, 
3. >1 to 5 km, 4. >5 to 10 
km, 5. >10 to 15 km, 6. > 15 
km 

  EF47 

Access to financial services 
(DF=Distance to financial 
services) 

DF2: Distance to nearest 
branchless banking agent 

1. <=0.5 km, 2. >0.5 to 1 km, 
3. >1 to 5 km, 4. >5 to 10 
km, 5. >10 to 15 km, 6. > 15 
km 

  EF49 

Access to financial services 
(DF=Distance to financial 
services) 

DF3: Distance to nearest 
bank ATM 

1. <=0.5 km, 2. >0.5 to 1 km, 
3. >1 to 5 km, 4. >5 to 10 
km, 5. >10 to 15 km, 6. > 15 
km 

  EF51 

Access to infrastructure 
(communications) 

Business owner has a 
mobile phone 

1 Yes, 3 No B01 B01 B05a, AR07 
(by HH 
member) 

Access to infrastructure 
(communications) 

Type of mobile phone A simple phone, B smart 
phone, C. Both types 

B06 B06 B06 (type 
used) 

Access to infrastructure 
(communications) 

Uses of mobile phone 
(multiple choices 
permitted) 

A Make phone calls, B Send 
message, C Use Whatsapp, 
D Browse on the internet,  
E Play games, F Use social 
media, G Mobile money,  
H Banking transactions 

B07 B07 B07 

Access to infrastructure 
(communications) 

Expenses for mobile phone 
by business owner in last 3 
months 

Rupiah 
  

B07a 

Access to infrastructure 
(communications) 

Spouse owns mobile 
phone? 

1 Yes, 3 No  
 

AR07 

Access to infrastructure 
(communications) 

Number of mobile phones 
owned by spouse 

Number   AR07 

Access to infrastructure 
(communications) 

Number of mobile phones 
owned by HH members 

Number   AR07 

Access to infrastructure 
(communications) 

Does any HH member own 
a smart phone 

1 Yes, 3 No B06a B06a B06a 

Access to infrastructure 
(communications) 

Signal coverage problems 
with mobile network? 

If yes, Number of days per 
week 

B10a B10a B10a 

Access to infrastructure 
(communications) 

Internet access problems 
with mobile network? 

If yes, Number of days per 
week 

B10e B10e B10e 

Access to markets Semi-urban village 1 Semi-urban, 2 Rural LK06 LK06 LK06 

Access to markets District of residence Official locality code LK02 LK02 LK02 

Access to markets Sub-district of residence Official locality code LK03 LK03 LK03 

Social capital (TR=trust in 
banks) 

TR1: How much confidence 
in enforcement of contracts 
between state-owned 
banks 

1 Not confident at all, 2 
Somewhat not confident, 3 
Neither confident nor not 
confident, 4 Somewhat 
confident, 5 Extremely 
confident 

E02 E02 E02 
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   Questionnaires 

Element / Dimension Question Coding BS MS ES 

Social capital (TR=trust in 
banks) 

TR2: How much confidence 
in enforcement of contracts 
between non-state-owned 
banks 

1 Not confident at all, 2 
Somewhat not confident, 3 
Neither confident nor not 
confident, 4 Somewhat 
confident, 5 Extremely 
confident 

E03 E03 E03 

Social capital (TR=trust in 
banks) 

TR3: How confident get 
back savings deposit in 
bank? 

1 Not confident at all, 2 
Somewhat not confident, 3 
Neither confident nor not 
confident, 4 Somewhat 
confident, 5 Extremely 
confident 

E06 
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Appendix 2. Detailed analysis 

 

Achievements 

Personal income 

This dimension includes both wage and salary earnings and business profits (i.e., all earned income). In 
principle, it should also include unearned incomes (e.g., rent, interest, and net transfers). However, the 
data set does not include any data on unearned incomes. The personal income data are also limited to 
ǘƘŜ ƛƴŎƻƳŜǎ ƻŦ ǘƘŜ ǊŜǎǇƻƴŘƛƴƎ ².h ƻǊ a.h όƛΦŜΦΣ ǘƘŜ άǊŜǎǇƻƴŘŜƴǘǎέύΦ Lƴ ǇŀǊǘƛŎǳƭŀǊΣ ƴƻ Řŀǘŀ ƻƴ ǘƘŜ 
personal income of spouses or other HH members are available in the data set. 

Primary business profits (reported) (Tables 1, 2, 5) 

Data on average monthly business profits during the last 12 months were collected in all three survey 
rounds for both the primary and, if present (17% of the sample), the second business.34 It is possible to 
calculate a meaningful combined average monthly profits measure for both the primary and second 
business. However, there is clearly overlap in some of the reported labor inputs (average number of 
days and hours worked in a typical month) between the primary and second businesses, as discussed 
below.35 A second problem is that the value of capital inputs is reported only for all businesses 
combined. Under these circumstances, the analysis of business profits focuses on the primary business, 
acknowledging that the capital input variable is measured with error when more than one business is 
owned.   

The data on primary business profits indicate low test-retest reliability for the reported values (i.e., 
r=0.17 between ES and BS values), but substantially higher reliability for the natural log transformations 
of the reported values (r=0.57). These differences reflect the highly skewed distribution of the reported 
primary profits variable in both the BS and ES (skewness=17.5 and 43.7 respectively, with the number of 
extreme outliers equal to 166 and 140 respectively).36 In contrast, the corresponding statistics for the 
natural log transformation of primary business profits are -0.43 and -0.10 respectively, with only 0 and 1 
extreme outliers respectively. 

Table 1 reports the results of multiple regression analysis of the BS data with reported primary business 
profits as the dependent variable, using five alternative statistical models. Most of the significant 
estimated coefficients have the expected signs (including the positive linear and negative quadratic 
terms in age, as a proxy for experience), supporting the criterion validity of primary profits. Of note are 
the highly significant estimates indicating that women business owners earn 49-67% less than men 
business owners (depending on the statistical model). The results are reasonably robust with respect to 
the alternative statistical models in columns 1-5 (although there are only 7 significant estimated 
coefficients in the OLS model, compared to 11 in the log regression model). However, the OLS estimates 

 

34 In addition, data were collected on profits from up to two additional businesses in the BS. 

35 For example, if labor inputs are summed across primary and second businesses, the total number of days 
worked per typical months exceeds 760 of the 821 cases reporting a second business, while the total number of 
hours worked per typical day exceeds 16 in 139 of the 821 cases.  

36 By comparison, the skewness measure is equal to zero in the normal distribution, while extreme positive 
(negative) values are defined as values more than (less than) three times the inter-quartile range above the 75th 
percentile value (below the 25th percentile value).  
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differ qualitatively fǊƻƳ ǘƘŜ ƻǘƘŜǊǎ ƛƴ ƻƴƭȅ ǘǿƻ ŎŀǎŜǎΥ ǘƘŜ ƻǿƴŜǊΩǎ ǿƛƭƭƛƴƎƴŜǎǎ ǘƻ ǘŀƪŜ Ǌƛǎƪǎ ŀƴŘ ǘƘŜ 
number of hours worked are both statistically insignificant in the OLS model, whereas they are 
significant in all of the other models. Only one of the estimated coefficients referring to schooling is 
statistically significant, although the estimated coefficient of cognitive ability is positive and significant in 
two statistical models (the log and robust regression models).  

Table 2 reports the results of multiple regression analysis of primary business profits using data from the 
MS. The results are similar, but with fewer significant coefficients, reflecting not only the smaller sample 
but also the fact that the MS data were drawn from only 200 of the 401 villages in the BS and ES 
samples. One interesting difference is the inclusion of personal agency, a composite variable, among the 
right-side variables. This variable is positive and significant in all five statistical models. 

Table 5 presents both adjusted and unadjusted estimates of the impact of the business training provided 
to randomly selected WBOs on reported primary business profits by alternative statistical model. The 
results indicate that the estimated impact of the training was positive and statistically significant in 4 of 
the 5 unadjusted models (including at the 0.01 level in the log regression model), but statistically 
significant only in the log regression model (at the 0.05 level) in the adjusted models. Levels of schooling 
and cognitive ability are insignificant in all five statistical models. 

Primary business profits (calculated) (Table 3) 

In addition to data on reported business profits, the MS collected data on average monthly primary 
business revenue and expenses (using 5 expense categories). These data can be used to calculate an 
alternative measure of primary business profits (i.e., revenue minus expenses). Table 3 shows the results 
when the same alternative regression models (with one exception)37 are estimated with this calculated 
profits measure as dependent variable (cf Table 2 presents the results for reported primary reported 
profits with the MS sample for comparison). The results in Table 3 are similar in most respects to those 
in Table 2 (and Table 1). One difference is that calculated profits in Table 3 are positively and 
significantly related to the number of unpaid workers in three of the models, whereas they are 
consistently insignificant in Table 2. In addition, there are fewer significant coefficients in Table 3, and 
the results are less robust across the various statistical models. (Not shown) Estimates of the impact of 
the business training on calculated primary profits are statistically insignificant in all adjusted and 
unadjusted models. The idea that using a calculated measure of profits rather than the measure based 
on a single question, as in Table 1, increases the criterion validity of the profits measure is not supported 
by these results. 

Primary business revenue (Table 5) 

It is sometimes suggested that business revenue by itself may be a more reliable and valid measure of 
business performance than business profits, especially for very small businesses that may not have 
accurate accounts. Table 5 shows the results when the same alternative regression models are 
estimated with average monthly primary revenue from the MS as the dependent variable (in place of 
profits). The results are similar in most respects to those for reported profits in Table 2, including that 
there are fewer significant coefficients in the OLS model (only 2 versus 11 in the log regression model). 
IƻǿŜǾŜǊΣ ǘƘŜǊŜ ŀǊŜ ǎƻƳŜ ŘƛŦŦŜǊŜƴŎŜǎΦ CƛǊǎǘΣ ǘƘŜ ƻǿƴŜǊΩǎ ǎŎƘƻƻƭƛƴƎ ŀǘ ǘƘŜ ǳǇǇŜǊ ǎŜŎƻƴŘŀǊȅ ŀƴŘ ǘŜǊǘƛŀǊȅ 
levels is negatively and significantly related to business revenue in several of the models, whereas 

 

37 Because 131 observations on the calculated profits measure are negative, an IHS transformation is used rather 
than the natural log transformation in column 3. 
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schooling is consistently insignificant in Table 2. Second, the number of unpaid workers is positively and 
significantly related to business revenue in Table 5, but is consistently insignificant in Table 2.  

Wage and salary earnings (Table 6) 

Data on wage and salary earnings in a typical month were collected for up to two jobs, along with data 
on the number of days and hours worked in each job. It is not possible to assess the test-retest reliability 
of these data because they were collected only in the BS, but their criterion validity can be assessed by 
estimating Mincer-like models with alternative statistical models in which the reported monthly 
earnings (or the log of monthly earnings) is regressed on the logs of the numbers of days and hours 
worked, dummy variables indicating the highest level of schooling completed, a measure of cognitive 
ability (using the IRT scale), age in years (as a proxy for experience), gender (as a proxy for labor market 
discrimination) and (not shown) regency of residence to control local differences in labor market 
opportunities. The results are presented in Table 6. The results are consistent with those obtained in 
other studies (Heckman and others 2003), for example, the significant positive effect of additional 
schooling and the significant linear (positive) and quadratic (negative) terms in age. The results also 
indicate that women business owners earn about 36-48% less than men business owners as wage and 
salary workers, other factors equal. The gender-specific results in columns 6 and 7 also indicate that the 
earnings of WBO, unlike those of MBOs, are not significantly related to age (as a proxy for experience) or 
even to additional schooling up to the tertiary level. 

Personal assets 

5ŀǘŀ ƻƴ ǘƘŜ ŎǳǊǊŜƴǘ ǾŀƭǳŜ ƻŦ ōǳǎƛƴŜǎǎ ƻǿƴŜǊǎΩ ŀŎŎǳƳǳƭŀǘŜŘ ǎŀǾƛƴƎǎ όŎǳǊǊŜƴǘ ǎŀǾƛƴƎǎ ōŀƭŀƴŎŜǎύ ǿŜǊŜ 
collected by saving instrument in both the MS and ES (but not in the BS). The data on current savings 
balances include savings in kind (e.g., jewelry), which is an important savings instrument in this setting. 
Lƴ ŀŘŘƛǘƛƻƴΣ Řŀǘŀ ƻƴ ōǳǎƛƴŜǎǎ ƻǿƴŜǊǎΩ ƻǳǘǎǘŀƴŘƛƴƎ ƭƻŀƴ ōŀƭŀƴŎŜǎ ōȅ ǎƻǳǊŎŜ ǿŜǊŜ ŀƭǎƻ ŎƻƭƭŜŎǘŜŘ ƛƴ ǘƘŜ a{ 
and are used to calculate estimates of net financial assets. The data on current savings balances are also 
ǊŜƭŜǾŀƴǘ ǘƻ ǘƘŜ ŘƛƳŜƴǎƛƻƴ άǾǳƭƴŜǊŀōƛƭƛǘȅ ǘƻ ǎƘƻŎƪǎέ όŘƛǎŎǳǎǎŜŘ ōŜƭƻǿύΦ ό5ŀǘŀ ƻƴ recent savings and 
borrowing are discussed under Agency and Empowerment.)  

Current savings balances (Table 11) 

Both the MS and ES collected data on the total current savings balances of business owners. These data 
have very problematic distributions. Focusing on the ES data because of the larger sample size, they 
include 593 zero values (12.3% of the total), are highly skewed in a positive direction (skewness=23.4 
and kurtosis=905.7, compared to values of zero and three respectively for the normal distribution), and 
301 highly extreme values (defined as more than three times the interquartile range above the 75th 
percentile value). In terms of test-retest reliability, the correlation between the ES and MS values is only 
+0.268. However, this correlation is relatively low mainly as the result of the extreme outliers. If inverse 
hyperbolic sine (IHS) transformations are applied to the current total savings balance variables, 
skewness reduces to 0.574, kurtosis reduces to 2.588, and the correlation coefficient increases to 
+0.503. 

Table 11 reports the estimates obtained using the total current savings balance as the dependent 
variable with six alternative statistical models.38 The results indicate that the estimates are sensitive to 
the choice of statistical model. For example, the estimates obtained by applying OLS both to the 

 

38 A model with the IHS-transformed variable as dependent variable is not included in Table 11 because of 
problems with the IHS transformation when applied to non-negative variables with high concentrations of zeroes 
(Knowles 2020). 
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reported variable (column 1) and to a winsorized (highest 2% of values) version of the reported variable 
(column 2) do not obtain a significant gender coefficient, whereas the estimates obtained with the 
remaining four statistical models (columns 3-6) all positive and statistically significant. Similarly, 
significant relationship with schooling are limited to the tertiary level in columns 1 and 2, whereas they 
are found for lower levels of schooling in several of the other models. In contrast, the highly significant 
positive relationships with profits and HH income are robust with respect to all six of the statistical 
models. The results in Table 11 suggest that the best statistical model for this problematic variable is the 
two-part model in column 4, with 7 statistically significant variables versus only 3 with both the OLS and 
OLS winsorized models. 

Net financial assets (Table 12) 

The MS collected data on both current savings balances and current amounts of unpaid loans of 
business owners, making it possible to calculate the current value of their net financial assets as the 
difference between the two. This highly skewed variable (skewness=25.4, kurtosis=871.5) has a mean of 
21.06 Rp. millions and a median of 1.08 Rp. millions, has positive, negative and zero values (1418, 816 
and 81 respectively) with 90 very extreme negative values and 191 very extreme positive values. 
Unfortunately, there is no information on test-retest reliability because the data are limited to the MS.  

Table 12 reports the results of multiple regression analysis of net financial assets as a function of 
selected criterion variables using alternative statistical models (the IHS-transformed variable is used as 
dependent variable in column 3 because the log transformation is undefined for non-positive values). 
OLS estimation applied to the reported value of net assets (column 1) yields four significant estimated 
coefficients, three of which have the same signs and are statistically significant across all five models. 
However, following winsorization of both the highest and lowest 2% of values (column 2), five additional 
coefficients become statistically significant, three of which have the same signs and are significant in all 
ŦƛǾŜ ǎǘŀǘƛǎǘƛŎŀƭ ƳƻŘŜƭǎΦ IƻǿŜǾŜǊΣ ǘƘŜ ƻǿƴŜǊΩǎ ƎŜƴŘŜǊΣ ŀƭǘƘƻǳƎƘ ŎƻƴǎƛǎǘŜƴǘƭȅ ǇƻǎƛǘƛǾŜƭȅ ǊŜƭŀǘŜŘ ǘƻ ƴŜǘ 
financial assets in all five models, is only statistically significant in columns 3-5 where the relationship 
becomes very strong.  

In terms of their ability to provide the largest number of significant estimated coefficients (9), the 
winsorized OLS model in column 2 (with both the highest and lowest 2% of values winsorized), the 
model with the IHS transformed dependent variable in column 3, and the robust regression model in 
column 5 are preferred. In unreported regressions, however, multiplying the dependent variable by 
1000 before applying the IHS transformation, as suggested by Bellemarre and Wichman (2019), has a 
large effect on the magnitude of the estimated relationships, as Knowles (2020) warns can occur with 
IHS transformations. Overall, the results in Table 12 underline the importance of estimating alternative 
statistical models when the dependent variable has such a highly problematic distribution. 

Business assets 

Total value of business capital (Tables 13-14) 

Data on the current market value of six types of business capital were collected in all three survey 
rounds. The distribution of this variable is very problematic. Although there is only one reported zero 
value in the BS, the distribution is highly skewed (skewness=8.97, compared to zero for the normal 
distribution, while kurtosis=111.5, compared to 3 for the normal distribution). In addition, there are 666 
extreme values (i.e., more than three times the interquartile range of 20.4 million Rupiah above the 75th 
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percentile value of 22.65 million Rupiah). In terms of test-retest reliability, the BS to ES correlation is 
0.571, increasing to 0.662 between the logged values (which are approximately normally distributed).39 

Table 13 reports the results of multiple regression analysis of the total business capital values using five 
alternative statistical models (columns 1-5). In addition, Table 13 reports the results of gender-specific 
analysis using the log regression model (columns 6-7). Several of the criteria variables are uniformly 
highly significant across the alternative statistical models, incƭǳŘƛƴƎ ǘƘŜ ōǳǎƛƴŜǎǎ ƻǿƴŜǊΩǎ ƎŜƴŘŜǊ όƭƻǿŜǊ 
ŀƳƻƴƎ ŦŜƳŀƭŜ ƻǿƴŜǊǎύΣ ǘƘŜ ƻǿƴŜǊΩǎ ǎŎƘƻƻƭƛƴƎ όǇƻǎƛǘƛǾŜ ŦƻǊ ŎƻƳǇƭŜǘƛƻƴ ƻŦ ǘƘŜ ǘŜǊǘƛŀǊȅ ƭŜǾŜƭύΣ ǘƘŜ ǘƻǘŀƭ 
profits from all businesses owned (positive) and the HH asset index (positive). Several other criterial are 
almost uniformly significant across the alternative models, including completion of upper secondary 
ǎŎƘƻƻƭƛƴƎ όǎƛƎƴƛŦƛŎŀƴǘƭȅ ǇƻǎƛǘƛǾŜ ŜȄŎŜǇǘ ŦƻǊ ǘƘŜ ǘǿƻ h[{ ƳƻŘŜƭǎ ƛƴ ŎƻƭǳƳƴǎ м ŀƴŘ нύΣ ǘƘŜ ƻǿƴŜǊΩǎ 
cognitive ability (significantly positive, except in columns 5 and 6). These results are sufficient to 
establish the criterion validity of the total business capital variable, although they do not provide strong 
evidence favoring any one statistical model over another. 

The results with respect to gender are noteworthy. First, it is clear from the results in columns 1-5 for 
both genders pooled that women business owners are significantly disadvantaged in terms of access to 
capital. For example, the results in column 3 with a logged dependent variable indicate that womeƴΩǎ 
ōǳǎƛƴŜǎǎ ŎŀǇƛǘŀƭ ƛǎ ŀōƻǳǘ по҈ ƭƻǿŜǊ ǘƘŀƴ ƳŜƴΩǎΣ ƻǘƘŜǊ ŦŀŎǘƻǊǎ ŜǉǳŀƭΦ40 The corresponding gender-specific 
results in columns 6-7 identify a weaker positive relationship between capital ownership and schooling 
below the tertiary level and a much weaker positive relationship between capital ownership and 
cognitive ability and the significantly lower values of total profits and HH assets among WBOs as factors 
contributing to the observed gender gap favoring men in business capital. 

Because both baseline and endline data were collected on the value of business capital, it is possible to 
estimate the impact of business training provided to randomly selected WBOs, on the value of their 
business capital. Table 14 presents unadjusted and adjusted estimates of the impact of the business 
training using the same five alternative statistical models as Table 13. The unadjusted estimates are all 
positive, as expected, but only those for the robust regression statistical model (column 5) are 
statistically significant (at the 0.05 level). Among the adjusted estimates (i.e., those that include baseline 
values of the capital stock as covariates), the estimated impact is significant for three of the models (i.e.,  
the OLS, log and robust regression models, with the latter two significant at the 0.05 level).  

Number of primary business customers (Tables 33 and 34) 

Data on the number of customers of both the primary and second (if present) business were collected in 
all three survey rounds. These data refer to the total number of customers, as reported by the owner at 
the time of interview, not to the number of customers actually purchasing goods and services from the 
business during a given period. As a measure of economic agency and empowerment, the number of 
customers reflects the efforts made by the owner to attract and retain customers over time, an 
important factor that is at least partially under the control of the owner. However, there is a problem of 
overlap in the number of primary and second business customers in some survey rounds.41 

 

39 For example, the logged baseline value of total business capital has a skewness of 0.14 and a kurtosis of 3.08.  

40 i.e., exp(-0.566)=0.568 

41 There are no cases of overlap in the BS (but many zeroes for customers in the second business), but the same 
customer numbers are reported for all primary and second businesses in the MS and in 53 primary and second 
businesses in the ES. 
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Consequently, the analysis in this paper is limited to the reported number of customers in the primary 
business. 

The number of primary business customers is nevertheless a problematic economic variable, with a BS 
mean of 251.8 and a standard deviation of 562.2, ranging from one customer to a maximum of 7,500 
(N=4,819, skewness=15.169, kurtosis=355.045), with 417 very extreme values. Given consistent data 
were collected in all three survey rounds, it is possible to assess the test-retest reliability of the data on 
the number of primary business customers. However, the correlation between the BS and ES values is a 
statistically significant 0.328.  

Table 33 reports the results of multiple regression analysis of the number of primary business customers 
using five alternative statistical models: OLS applied to the reported numbers (column 1), OLS applied to 
the winsorized reported numbers (highest 5% of reported numbers, column 2), log regression model 
(column 3), quantile (median) regression (column 4) and robust regression (column 5). The results 
indicate that WBOs report significantly fewer customers in all five statistical models (about 31% less in 
the log regression model). The number of customers is also positively and significantly related to the 
total value of business capital and negatively and significantly related to the number of paid workers in 
all five models (whereas the number of business customers is positively and significantly related to the 
number of unpaid workers in three models). Interestingly, the number of business owners is negatively 
and significantly related to mobile phone use in four models. Taken together, the results in Table 33 
provide moderate support for the criterion validity of the reported number of primary business 
customers. 

Table 34 presents both adjusted and unadjusted estimates of the impact of the business training on the 
number of primary business customers reported by women business owners using with the same five 
statistical models. According to the estimates from two of the five models (i.e., the log regression model 
and the robust regression model), the business training had a significant positive impact on the number 
of primary business customers. According to the log regression model, the adjusted (unadjusted) 
estimate indicates that the training increased the number of customers by 11.1% (13.3%).  

Primary business is registered with the government (Table 72) 

All three survey rounds collected data on whether the primary and second businesses were currently 
registered with the government at the time of the interview. At baseline, 13.1% of sample business 
ƻǿƴŜǊǎΩ ǇǊƛƳŀǊȅ ōǳǎƛƴŜǎǎŜǎ ǿŜǊŜ ǊŜƎƛǎǘŜǊŜŘ ǿƛǘƘ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘΣ ƛƴŎƭǳŘƛƴƎ млΦт҈ ƻŦ ǿƻƳŜƴ-owned 
businesses and 16.6% of men-owned businesses. At endline, the corresponding percentages were 
19.7%, 17.2% (WBO) and 23.3% (MBO). Test-retest estimates indicate that this variable is relatively 
reliable (BS to ES r=0.420). Table 72 shows the results of multiple linear regression analysis of the 
dichotomous variable indicating that the primary business was registered at the time of the BS, including 
separate gender-specific estimates. The results indicate that this variable also has moderate criterion 
validity, with five highly significant estimated coefficients (all at the 0.001 level), including positive 
estimated relationships with the number of years worked in the primary business (limited to WBOs), 
adherence to recommended business practices, total business profits and the HH asset index and a 
negative estimated relationship with WBOs. Interestingly, this variable is not significantly related to 
schooling (except negatively at the tertiary level among WBOs) and is negatively related to cognitive 
ability (with the significant relationship limited to MBOs). (Not shown) The estimated impact of the 
business training provided to randomly selected WBOs is statistically insignificant in both adjusted and 
unadjusted models. 
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Household income  

HH income (Table 7) 

Data on HH income were collected only in the MS, using three questions. The first question asked for 
total HH income in the last month, including income from all sources but excluding the proceeds of any 
loans. This question was followed up by asking respondents to provide both a low-end and a high-end 
estimate of the total income earned by the household in a month. Responses to the first question can be 
used as a direct measure of HH income. A second, predicted measure of HH income can be obtained by 
regressing the natural logarithm of the reported measure referring to the last month on the low-end 
and high-end estimates. The predicted values from this regression may yield a more reliable and valid 
measure of HH income than the reported measure if the direct measure incorporates substantial 
measurement error.42  

Table 7 presents estimates of linear regression models using natural logarithms of the reported and 
predicted measures of HH income as dependent variables (columns 1 and 2). Although the results are 
similar and suggest that both HH income measures have criterion validity, the model with predicted HH 
income has a higher R2 and is therefore used as the HH income measure in this paper. One result that is 
ŀǘ ŦƛǊǎǘ ǎǳǊǇǊƛǎƛƴƎ ƛǎ ǘƘŀǘ II ƛƴŎƻƳŜ ƛǎ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƘƛƎƘŜǊ ƛƴ ².hǎΩ IIǎΦ ¢Ƙƛǎ ǊŜǎǳƭǘ ƛƳǇƭƛŜǎ ǘƘŀǘ ².hǎ 
are more likely to come from higher-income households, based on the incomes of their spouse and 
possibly other HH members (because we know that from the results in Tables 1-6 that WBOs earn both 
lower profits and lower wages and salaries than men business owners, other factors equal). In order to 
further explore these gender differences, Table 7 re-estimates the model with predicted HH income 
separately for women and men business owners (columns 3 and 4). Although the overall models are 
significantly different (p=0.024), the estimated coefficients are qualitatively similar eȄŎŜǇǘ ǘƘŀǘ ².hǎΩ 
ŎƻƎƴƛǘƛǾŜ ŀōƛƭƛǘȅ ƛǎ ǇƻǎƛǘƛǾŜƭȅ ŀƴŘ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜƛǊ II ƛƴŎƻƳŜΣ ǿƘŜǊŜŀǎ a.hǎΩ ƛǎ ƴƻǘΦ  

Asset indexes (Tables 8-10) 

In addition to the direct measures of HH income collected in the MS, data on the ownership of 20 
household durable goods were collected in all three survey rounds. In addition, on the numbers of each 
asset owned were collected in the MS, while data on selected housing characteristics were collected in 
the BS. These types of data are considered relatively easy to collect and are considered relatively 
reliable. Indexes (composite variables) constructed from them are often used as a cost-effective 
alternative to measures of HH income based on detailed income or consumption data (Filmer and Scott 
нлмнύΦ IƻǿŜǾŜǊΣ ǘƘŜ άŦŀŎŜέ ǾŀƭƛŘƛǘȅ ƻŦ II ŀǎǎŜǘ ƛƴŘŜȄŜǎ ŀǎ ƳŜŀǎǳǊŜǎ ƻŦ II ƛƴŎƻƳŜ όŀǎ ŘƛǎǘƛƴŎǘ ŦǊƻƳ II 
wealth or some other variable) is not obvious. One possible theoretical rationale is based on the idea 
that the demand for durable assets is positively related to HH income, with the strength of the 
relationship possibly stronger in the case of some more expensive assets (e.g., smart phones, 
refrigerators, washing machines, automobiles) than others (e.g., TVs, bicycles, simple cell phones).  

Table 8 shows the results of simple regressions of both ownership (0-1) of the 20 durable goods in the 
MS data set (column 3) and the number of each item owned (column 4) on the natural log of the 
predicted measure of HH income discussed above (the sample means and standard deviations of the 
variables are shown in columns 1 and 2). The results indicate that most (but not all) of the simple 
regressions are highly significant (i.e., 30 of the 40 t-statistics). These results suggest that ownership of 
these goods probably contains a lot of information about HH income. The question is how best to distill 

 

42 This was the case in one study of the relationship between schooling outcomes and household income in 
Vietnam (Behrman and Knowles 1999). 
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this information into an estimate of HH income. The standard method is to use the loadings of each item 
in the eigenvector of the first principal component of the 20 variables (shown in columns 5 and 6) to 
calculate a predicted score that then becomes the asset index measure of HH income. Examining the 
values in columns 3-6, one sees that the estimated loadings in columns 5 and 6 are indeed closely 
correlated with the estimated t-statistics in columns 3 and 4, establishing the validity of the standard 
asset index as a measure of HH income. This is a very significant finding, given that no direct measure of 
HH income is involved in calculating the asset index.43  

Although the results in Table 8 establish the validity of both asset indexes (one based on simple 
ownership of 20 durable items and the other based on the number of items owned), it remains to 
ŘŜǘŜǊƳƛƴŜ ǿƘƛŎƘ ƻŦ ǘƘŜ ǘǿƻ ƳŜŀǎǳǊŜǎ ƛǎ άōŜǎǘέ ŀƴŘ ǿƘŜǘƘŜǊ ǘƘŜ ǇǊƛƴŎƛǇŀƭ ŎƻƳǇƻƴŜƴǘ ǎŎŀƭŜ όǘƘŜ Ƴƻǎǘ 
often used currently) is the best way to aggregate the 20 items into a single composite variable 
measuring HH income. Prior to the development of the principal components-based asset index, 
common practice was to simply use an unweighted count or proportional mean of the items owned. 
However, when the ownership measure is the number of items owned rather than a 0-1 measure of 
simple ownership, an aggregation formula based on item response theory (IRT) may perform better.  

Table 9 compares the results of simple regression models estimated with MS data with the alternative 
scales of each of the two asset ownership variables (any item owned, number of items owned) as 
dependent variables and the log of predicted HH income as the explanatory variable. The results 
indicate that R2 is generally higher for the asset indexes that are defined on the basis of the number of 
items owned (and not just whether any item is owned). Although the R2s in Table 9 do not identify 
clearly a preferred scale for the composite variable based on ownership alone, reflecting the fact that 
they are highly correlated (rΩǎ ǾŀǊȅ ƻƴƭȅ ōŜǘǿŜŜƴ лΦфст ŀƴŘ лΦфуо ƛƴ ǘƘŜ .{ ŀƴŘ ōŜǘǿŜŜƴ лΦфрт ŀƴŘ 
0.983 in the ES) they do point to a slight preference for the IRT scale when the composite variable is 
based on the number of items owned instead of simple (yes-no) ownership.  

Asset indexes based on yes-no ownership can be calculated with the data in all three survey rounds. The 
resulting estimates have relatively high test-retest reliability for all four alternative scales. For example, 
the correlations between the BS and ES values are all between 0.71 and 0.75. Test-retest reliability is 
higher for the weighted PC and IRT scales than for the unweighted PM and SM scales, but the 
differences are not large.  

Table 10 compares both adjusted and unadjusted estimates of the impact of the business training on the 
HH asset indexes of WBOs by the alternative scales used to calculate the indexes. Although the 
unadjusted estimates are all statistically insignificant, all of the adjusted estimates are positive and 
statistically significant (although the index based on the IRT scale is significant at only the 0.10 level).   

Quality of life 

Subjective well-being (Table 17) 

Data on the subjective well-being of the business owners were collected in the MS using the following 
ǘǿƻ ǉǳŜǎǘƛƻƴǎΥ όмύ ά¢ŀƪƛƴƎ ŀƭƭ ǘƘƛƴƎǎ ǘƻƎŜǘƘŜǊΣ ǿƻǳƭŘ ȅƻǳ ǎŀȅ ȅƻǳ ŀǊŜ ǾŜǊȅ ƘŀǇǇȅΣ ǎƻƳŜǿƘŀǘ ƘŀǇǇȅΣ 
ƴŜƛǘƘŜǊ ƘŀǇǇȅ ƴƻǊ ǳƴƘŀǇǇȅΣ ǎƻƳŜǿƘŀǘ ǳƴƘŀǇǇȅ ƻǊ ǾŜǊȅ ǳƴƘŀǇǇȅΚέ όнύ άIƻǿ ǎŀǘƛǎŦƛŜŘ ŀǊŜ ȅƻǳ ǿƛǘƘ ȅƻǳǊ 
current work/job: very unsatisfied, somewhat unsatisfied, neither satisfied nor unsatisfied, somewhat 
satisfied, very satisfied? The responses to both questions were combined into a single composite 

 

43 The eigenvector loadings are the coefficients of the linear function that explains the highest proportion of the 
total variation in the 20 variables. 
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variable measuring subjective well-being.44 The test-retest reliability of this subjective variable cannot be 
assessed because the data were collected only in the MS. However, the criterion validity of this 
composite variable can be assessed using multiple regression analysis with several alternative statistical 
models. Because the dependent variable has only 5 zero values, it is reasonable to include the log 
regression model among the alternative statistical models. 

Table 17 reports the multiple regression estimates for the total MS sample (including both married and 
unmarried business owners) while Table 18 reports the results for the MS sample limited to married 
business owners. The two model specifications differ slightly, with the model for the total sample 
including as a criterion variable whether the business owner is currently married, whereas the model for 
married business owners substitutes a composite variable measuring marital agency for current marital 
status. These alternative specifications are used in order to explore the relationship of subjective well-
being to agency (including personal agency, intra-HH agency, and agency within marriage). Both tables 
report results for the four alternative measurement scales (columns 1-4) as well as gender-specific 
models with the best-fitting IRT scale in columns 5 and 6. Because all four alternative variables were 
standardized prior to estimation, the estimated coefficients can be interpreted as estimated standard 
deviations.  

The most striking finding in both models is a uniformly negative and statistically significant relationship 
ōŜǘǿŜŜƴ ōǳǎƛƴŜǎǎ ƻǿƴŜǊǎΩ ƘƛƎƘŜǎǘ ƭŜǾŜƭ ƻŦ ǎŎƘƻƻƭƛƴƎ ŎƻƳǇƭŜǘŜŘ ŀƴŘ ǘƘŜƛǊ ǎǳōƧŜŎǘƛǾŜ ǿŜƭƭ-being. The 
relationships are uniformly strong across both scales and gender, between -0.2 and -0.3 standard 
deviations for upper secondary schooling and between - 0.3 and -0.4 standard deviations for tertiary 
ǎŎƘƻƻƭƛƴƎΦ ¢ƘŜ ōǳǎƛƴŜǎǎ ƻǿƴŜǊΩǎ ǎǳōƧŜŎǘƛǾŜ ǿŜƭƭ-being is positively and significantly related to the 
combined profits of her primary and any second business for all four scales, as expected, but although 
the well-being of MBOs is also positively related to their profits, the relationship is much stronger 
among WBOs and not even statistically significant among married MBOs. Well-being is also positively 
and significantly related to HH income for all four scales, as expected, but the relationship is only 
significant for all WBOs and not for MBOs or for only married women business owners.  

Subjective well-being is positively and significantly related to the number of days worked in the primary 
business, but only for all WBOs (Table 17) and currently married WBOs (Table 18), while it is 
insignificantly related to the number of hours worked. Among all business owners (Table 17), well-being 
is positively related to being currently married, whereas among currently married business owners 
(Table 18), well-being is negatively and significantly related to marital agency with all scales, but the 
negative relationship is only significant among MBOs.  Lastly, well-being is positively and significantly 
related to personal agency among both currently married and all business owners, and is even stronger 
among MBOs (including married MBOs).  

.ǳǎƛƴŜǎǎ ƻǿƴŜǊǎΩ ǿƻǊƪ ǘƛƳŜ ό¢ŀōƭŜǎ мф-20) 

Data were collected in all three survey rounds on the number of days and hours worked in a typical 
month/day in the primary business and (if present) a second business. In addition, the BS collected data 
on up to two additional economic activities, which could be either additional businesses or wage and 
salary employment. These data provide a basis ŦƻǊ ŀǎǎŜǎǎƛƴƎ ōǳǎƛƴŜǎǎ ƻǿƴŜǊǎΩ ǿƻǊƪƭƻŀŘǎ ŀƴŘ ǘƘŜǊŜŦƻǊŜ 
ǘƘŜƛǊ ŀŎŎŜǎǎ ǘƻ ƭŜƛǎǳǊŜ ǘƛƳŜΦ Lƴ ŀŘŘƛǘƛƻƴΣ ōǳǎƛƴŜǎǎ ƻǿƴŜǊǎΩ ǿƻǊƪ ŜŦŦƻǊǘ ƛǎ ƻƴŜ ƻŦ ǘƘŜ Ƴŀƛƴ ŦŀŎǘƻǊǎ ǳƴŘŜǊ 
their control and therefore an important dimension of their agency and economic empowerment. Lastly, 

 

44 Preliminary analysis indicated that both measures were similarly related to the criteria specified in the multiple 
regression models. 
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ōŜŎŀǳǎŜ ōǳǎƛƴŜǎǎ ƻǿƴŜǊǎΩ ƭŀōƻǊ ƛƴ ǘƘŜƛǊ ōǳǎƛƴŜǎǎŜǎ ƛǎ ŀƴ ƛƳǇƻǊǘŀƴǘ ōǳǎƛƴŜǎǎ ƛƴǇǳǘΣ Řŀǘŀ ƻƴ ƭŀōƻǊ ƛƴǇǳǘǎ 
helps to evaluate the validity of business profits and other reported business outcomes. 

¦ƴŦƻǊǘǳƴŀǘŜƭȅΣ ǘƘŜ Řŀǘŀ ƻƴ ōǳǎƛƴŜǎǎ ƻǿƴŜǊǎΩ ƭŀōƻǊ ƛƴǇǳǘǎ Ƙave some problems. The main problem is that 
there is considerable (inconsistent) overlap in the reported inputs into multiple activities. For example, 
business owners with only one source of earnings (their primary business), report working an average of 
8.7 hours per day in a typical day, whereas the averages are 12.2, 15.3 and 17.6 hours per typical day 
respectively for business owners with 2, 3 or 4 jobs. Although these numbers are plausible, the 
corresponding numbers are nonsensical for the reported number of days worked in all jobs in a typical 
month (i.e., 47.1, 64.9 and 83.1 days worked per typical month for business owners with 2, 3 or 4 jobs) 
because 73.0% of the sample business owners report that they work 30 days in their primary business in 
a typical month (81.5% of women and 60.7% of men business owners), and because there is 
considerable overlap in the reported number of days worked per job.  

/ƭŜŀǊƭȅΣ ǘƘŜ Ǌŀǿ Řŀǘŀ ƴŜŜŘ ǘƻ ōŜ ŀŘƧǳǎǘŜŘ ƛƴ ƻǊŘŜǊ ǘƻ ƻōǘŀƛƴ ƳŜŀƴƛƴƎŦǳƭ ƳŜŀǎǳǊŜǎ ƻŦ ōǳǎƛƴŜǎǎ ƻǿƴŜǊǎΩ 
work time in all jobs. Accordingly, it is assumed that the maximum number of days worked in all jobs in a 
typical month is 30 days and that the maximum number of hours worked in all jobs in a typical day is 16 
hours. After this adjustment, the mean total number of hours worked is more reasonable, i.e., 8.7, 11.7, 
13.5 and 14.2 hours respectively for business owners with 1, 2, 3 or 4 jobs, while the mean total number 
of days worked ranges only from 28.6 with 1 job to 30 with 4 jobs.  Because data were collected on labor 
inputs into the primary and second business (if present) in all three survey rounds, it is possible to assess 
test-retest reliability for the reported primary and second business labor inputs after making the same 
adjustments. The BS to ES correlation is equal to 0.457 for the number of days worked, 0.339 for the 
number of hours worked and 0.367 for the total number of hours worked in a typical month (i.e., the 
product of the number of days and worked). 

Table 19 presents the results of multiple regression analysis of the total number of hours worked in a 
typical month, both for all business owners by alternative statistical models (columns 1-5) and for 
women and men business owners separately (columns 6 and 7). The total number of hours worked in a 
typical month (i.e., the product of the number of hours in a typical day and the number of days in a 
typical month) is used as the dependent variable because the distribution of the number of days worked 
per month is so heavily concentrated on 30 days, as discussed above. In contrast, the distribution of the 
number of hours worked in a typical month is not problematic (skewness=-0.046, kurtosis=2.177, no 
ȊŜǊƻ ǾŀƭǳŜǎύΦ ¢ƘŜ ǊŜǎǳƭǘǎ ƛƴ ¢ŀōƭŜ мф ƛƴŘƛŎŀǘŜ ǘƘŀǘ ōǳǎƛƴŜǎǎ ƻǿƴŜǊǎΩ ƘƻǳǊǎ ǿƻǊƪŜŘ ƛǎ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƘƛƎƘer 
for women business owners, for business owners with higher total earnings, multiple earnings sources, a 
second business and additional business capital, as well as for business owners who receive help from 
other HH members.45 .ǳǎƛƴŜǎǎ ƻǿƴŜǊǎΩ ƭŀōƻǊ ǎǳǇǇly is significantly lower in HHs with higher income, as 
measured by the HH wealth index (i.e., the HH asset index including housing characteristics). These 
significant relationships are all consistent with prior expectations and therefore support the criterion 
validity of the number of hours worked by business owners in a typical month. 

Apart from the significantly higher reported labor inputs of women business owners in column 1, the 
separate estimates for women and men business owners in columns 2 and 3 exhibit several gender 
differences (a test for overall gender homogeneity is rejected at the 0.001 level). For example, labor 
supply is negatively and significantly related to HH income only among women. There are also gender 

 

45 One might expect that receiving help from other HH members would enable business owners to work fewer 
hours, but any such tendency is apparently swamped by the willingness of other HH members to help business 
owners who are already working long hours. 
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differences in the help received from other HH members, with the exception that both women and men 
business receivŜ ƘŜƭǇ ŦǊƻƳ ŀ ǎǇƻǳǎŜΦ hǘƘŜǊ ƎŜƴŘŜǊ ŘƛŦŦŜǊŜƴŎŜǎ ŀǊŜ ǘƘŀǘ ƻƴƭȅ ǿƻƳŜƴΩǎ ƘƻǳǊǎ ǿƻǊƪŜŘ ƛǎ 
ǎƛƎƴƛŦƛŎŀƴǘƭȅ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ƻǿƴŜǊΩǎ ǘƻǘŀƭ ŜŀǊƴƛƴƎǎ ŀƴŘ ǘƻ ǘƘŜ ǾŀƭǳŜ ƻŦ ŎŀǇƛǘŀƭ όōƻǘƘ ǇƻǎƛǘƛǾŜƭȅύΣ ǿƘŜǊŜŀǎ 
ƻƴƭȅ ƳŜƴΩǎ ƘƻǳǊǎ ǿƻǊƪŜŘ ƛǎ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ǊŜƭŀǘŜŘ ǘƻ ƘŀǾƛƴƎ ŀ ǎŜŎond business (positively). 

.ŜŎŀǳǎŜ ōƻǘƘ ōŀǎŜƭƛƴŜ ŀƴŘ ŜƴŘƭƛƴŜ Řŀǘŀ ƻƴ ōǳǎƛƴŜǎǎ ƻǿƴŜǊΩǎ ƭŀōƻǊ ƛƴǇǳǘǎ ƛƴǘƻ ǘƘŜƛǊ ǇǊƛƳŀǊȅ ŀƴŘ ǎŜŎƻƴŘ 
(if any) businesses were collected, it is possible to obtain both adjusted and unadjusted estimates of the 
impact of the business training given to randomly selected women business owners on their hours 
worked. These estimates are reported in Table 20. They indicate that all of the impact estimates are 
positive, but only those for the OLS winsorized (highest 5% of values) and the robust regression models 
are significant in both the adjusted and unadjusted models.  

Vulnerability to shocks  

Two measures of vulnerability to shocks are available in the data, one objective and the other 
subjective. The objective measure is the degree of instability in HH income (measured only in the MS as 
the difference between the high-end and low-end estimates of HH income as a proportion of HH income 
in the last month). The subjective data on vulnerability to shocks consists of yes-no responses to a single 
ǉǳŜǎǘƛƻƴ ƛƴ ǘƘŜ .{Υ άLƴ ǘƘŜ ƭŀǎǘ т ŘŀȅǎΣ ŘƛŘ ȅƻǳ ǿƻǊǊȅ ǘƘŀǘ ȅƻǳǊ ƘƻǳǎŜƘƻƭŘ ǿƻǳƭŘ ƴƻǘ ƘŀǾŜ ŜƴƻǳƎƘ ŦƻƻŘΚέ 

Instability in HH income (Table 15) 

This variable is problematic, with a highly skewed and concentrated distribution (skewness=11.0, 
kurtosis=171.0) and 161 very extreme values. Because data were collected on this variable only in the 
MS, it is not possible to assess its test-retest reliability. However, it is possible to use multiple regression 
analysis to assess its criterion validity.  

Table 15 reports multiple regression analysis of the income instability measure using five alternative 
statistical models (columns 1-5). The results indicate that income instability is positively and significantly 
related to the number of earnings sources (including business profits and wage and salary earnings) in 
all five statistical models as well as among both women and men business owners (columns 6 and 7). A 
priori, one would expect that access to multiple earnings sources would lead to more stable HH income. 
Income instability is also negatively and significantly related to wage and salary earnings as one of the 
earnings sources in all but one of the alternative statistical models as well as among both women and 
men business owners. Income instability is also negatively and significantly lower among women 
business owners in three of the five statistical models.  In contrast, income instability is not consistently 
related to either the combined profits of primary and second businesses or to the direct measure of HH 
income available in the MS (i.e., sign reversals among significant estimated coefficients across statistical 
models). The results in Table 15 provide only weak evidence supporting the criterion validity the income 
instability measure. 

HH food insecurity (Table 16) 

Multiple regression analysis (using the OLS regression model) of the subjective measures of HH food 
insecurity is reported in Table 16, both for all business owners (column 1) and for women and men 
business owners separately (columns 2 and 3). The results indicate that concern about food insecurity is 
ƴŜƎŀǘƛǾŜƭȅ ŀƴŘ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ǊŜƭŀǘŜŘΣ ŀǎ ŜȄǇŜŎǘŜŘΣ ōƻǘƘ ǘƻ ōǳǎƛƴŜǎǎ ƻǿƴŜǊǎΩ ŜŀǊƴƛƴƎǎ ŦǊƻƳ ŀƭƭ ǎƻǳǊŎŜǎ 
(including profits from all businesses owned and any wage and salary earnings) and to the HH asset 
index (as a measure of HH income). Concern is also significantly lower among business owners with 
more schooling and higher cognitive ability. Concern is also positively and significantly related to the 
number of children in the HH. These results all support the criterion validity of this subjective variable.  












































