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ABSTRACT 

 

 Using regression and propensity score matching, the research in this paper estimates 

the effects of having internship experiences in Malaysia on the return inclinations of 

Malaysian students who are currently studying in the United States. In light of the 

prevalence of skilled migration and brain drain, internship-based initiatives potential 

policy tools to retain talent. Given that Malaysia of late is facing a significant human 

capital issue, this research proposes that one potential target population that can help 

address the skills gap in the country is its students who are currently studying abroad 

and thus a potential policy tool to facilitate an eventual return of these students could be 

in the form of extending internship opportunities to them. The results showed that 

students who had internship experiences in Malaysia are significantly less inclined to 

remain in the U.S. permanently. This result is consistent across the regression and 

matching estimations. The findings from this research suggest that internships can be 

viable policy tool for Malaysia to retain its talent to address the current human capital 

issues it is facing.   
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INTRODUCTION 
 

Malaysia is considered a top ten country globally when it comes to student mobility, with 

more than 56,000 Malaysian students currently studying abroad (UIS, 2016). While students who 

pursue tertiary degrees abroad undoubtedly increase their own human capital, there is minimal 

economic benefit
1
 to their home countries unless the students return after completing their 

studies (Baruch, Budhwar and Khatri, 2007; Bratsberg, 1995). This would result in what we call 

brain drain
2
. Like other developing countries, Malaysia is in a particularly vulnerable position in 

this regard. According to estimates by the World Bank (2011), Malaysia’s brain drain rate is 

double the world average. Moreover, one in every ten skilled Malaysians elects to remain in their 

host or other country. 

An infusion of baccalaureate and advanced degree holders is sorely needed at present. 

The share of highly educated individuals in the Malaysian labor market is less than 30 percent, 

which is dramatically insufficient for meeting current demand. For example, Malaysian tertiary 

institutions only produce an average of 3,000 graduates in the accounting professions per year 

while an estimated 60,000 more accounting professionals will be needed in the workforce by 

2020. (ILMIA, 2016). More broadly, a recent survey revealed that 62 percent of Malaysian 

employers say they have difficulties in filling positions that require skilled workers (Grant 

Thornton, 2013). Supply shortages of this magnitude also have important implications for 

Malaysia’s economic growth.
3
 The World Bank (2015a) makes it clear that to make the 

transition from a developing to developed nation, Malaysia’s workforce has to keep up with the 

                                                 
1
 While there are also remittances back to home country, it is found that skilled migrants remit less on average 

compared to non-skilled migrants (see; Niimi, Ozden and Schiff, 2008) 
2
 There is not a consensus on the definition of “brain drain,” but it generally refers to the emigration of high skilled 

individuals aged 25 or older with an academic or professional degree beyond high school (World Bank, 2011; 

Docquier and Rapoport, 2004, 2011). 
3
 For example, Harnoss (2011) has estimated the loss of 0.7 to 1.6 percent of per capita income as a result of brain 

drain or emigration of skilled individuals out of Malaysia in 2010 
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skills demands of a dynamic economy and achieve global competiveness in technology and 

innovation. 

A high demand for skilled workers may seem like a sufficiently compelling inducement 

for Malaysian students to return home once they have graduated. However, a large body of 

evidence has documented that there are various interrelated factors that influence students’ return 

decisions that go well beyond perceptions of job prospects and monetary compensation. These 

include standards of living in home versus host country; cultural preferences (Kao, 1971); family 

ties (Baruch, Budhwar and Khattri, 2007); marriage/relationships with natives of host country; 

political conflict or oppression and in home country; nationalism; sense of social justice (Foo, 

2011), immigration policies in host country; and demographic characteristics, including 

minority/majority status in home country (Tyson, Jeram, Sivapragasam and Hani, 2011) and 

degree level (Soon, 2014). It is important to note that many of these factors are not amenable to 

policy intervention by entities in Malaysia with a stake in students’ return.  

In addition to attaching work obligations to scholarships for overseas studies, 

stakeholders in Malaysia have made explicit efforts to boost the economic attractiveness of 

returning home. Information campaigns, helping graduates develop professional networks, 

facilitating the discovery of job opportunities, and providing internship opportunities in the home 

country to students who are pursuing degrees elsewhere are some examples. The effectiveness of 

these strategies has not been evaluated, however. 

The purpose of the present study is to examine whether and how internships with 

businesses, organizations and agencies in Malaysia affect the likelihood that overseas students 

will resume residence in Malaysia directly upon graduation. The U.S. is one of the top 

destinations for Malaysian students to study abroad (UIS, 2016) and is the context for the study. 
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Data are drawn from an online survey of Malaysian students pursuing Baccalaureate or advanced 

degrees in the United States in 2013. The study respondents were still enrolled at the time of the 

survey; therefore the inclination to remain in the U.S. is the dependent variable in this 

investigation, rather than the actual outcome. The key explanatory variable is whether the student 

had an internship in Malaysia. The conceptual framework that guides the analysis assumes that 

students’ inclinations toward remaining in the U.S. versus moving back to Malaysia are a 

function of internship experience in Malaysia in addition to a host of other explanatory variables, 

pecuniary and non-pecuniary.  

 Since the dependent variable is a dummy variable, multivariate probit regressions are 

estimated to examine the effect of having an internship experience in Malaysia on the student’s 

inclination to remain in the U.S while taking into account other observed explanatory variables. 

Additionally, using propensity score matching techniques, the study estimates the average 

treatment effects on the treated (ATT) of internship experiences on student’s inclination to 

remain in the U.S. The study hypothesis is that all else equal, an internship in their home country 

increases the probability that Malaysian students earning degrees in the U.S. will be favorably 

inclined to return home after graduation. 

 The results of this study may be illuminating for those with an interest in increasing the 

percentage of individuals in the Malaysian workforce with tertiary degrees earned outside of the 

country. Should there be evidence that internship experiences have a statistically significant 

influence on whether study abroad students return home it would lend support for government 

policies and private initiatives that provide internship opportunities to students during the course 

of their overseas studies. 
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LITERATURE REVIEW 

 
DEMAND FOR SKILLED WORKERS IN MALAYSIA 

 
At present, there is a shortage of skilled labor in Malaysia, which adversely affects the 

economy and stifles future growth. Only about 28 percent of the 14.3 million workers in the 

country’s workforce are considered to be skilled (Bernama, 2015). Moreover, the majority of 

employers in a recent survey reported having serious difficulties in finding workers qualified to 

meet their needs (Grant Thornton, 2013). Some sectors have more severe problems than others. 

In the electric and electronic industry for example, there is an estimated shortage of 4,782 skilled 

professionals in between 2012 and 2012 (IPSOS, 2012). Additionally, in 2012, unfilled positions 

requiring skilled professionals numbered at 130,000 in the financial services sector and 13,144 in 

the country’s oil and gas industry (ILMIA, 2016).  

The demand for skilled workers is projected to increase, in light of plans for several large 

development projects. One example is the ambitious Iskandar Malaysia (IM) project, which aims 

to expand the housing market, boost industry and manufacturing, and attract foreign investment. 

Completion of this project will require filling an estimated 346,000 job vacancies by 2025 

(ILMIA, 2016). In addition, expansion in the country’s Northern Economic Corridor Economic 

Region is projected to create 1.6 million new jobs in high skilled occupations by 2025 in the 

NCER (ILMIA, 2016).  

 

WHY THE SHORTAGE OF SKILLED LABOR? 

 
At least three factors contribute to Malaysia’s demand-supply problem regarding high 

skilled occupations in Malaysia. First, employers in high skilled professional sectors tend to hold 
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graduates from Malaysian universities in low esteem. In surveys of Malaysian firms, the majority 

report strong dissatisfaction with the career training students receive in Malaysian tertiary 

education institutions. The consensus is that these graduates generally lack the “soft skills” (such 

as the ability to think critically, creatively and work independently) necessary to handle typical 

workplace demands (World Bank, 2014a). This predicament is aggravated by the lack of 

communication between firms and university career services. A majority of firms surveyed 

reported that they do not work with these entities (World Bank, 2014a). 

A second explanation for the deficit of high skill workers is the outmigration of 

Malaysian professionals seeking better career opportunities overseas. As of 2011, it is estimated 

that there are about one million Malaysians living outside of the country (World Bank, 2011). In 

fact, the stock of skilled labor among Malaysians living abroad is now three times larger than it 

was two decades ago (World Bank, 2011).  Not surprisingly, countries with deep historical roots 

with Malaysia, such as Singapore, Australia and the United Kingdom, have attracted most of 

these emigrated skilled Malaysians (World Bank, 2011).  

The third contributing factor to the supply-demand problem is the focus of the present 

study -- the propensity for Malaysian students to remain abroad permanently after completing 

degrees outside of the country. Current estimates of the ratio of “stayers” versus “returnees” are 

not available. 
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WHAT IS BEING DONE TO ADDRESS SKILL SHORTAGES? 
 

Skills Mismatch  

The Malaysian government and TalentCorp
4
 have taken some steps to address the skill 

deficits among Malaysian university graduates. For example, the Graduate Management Scheme 

(GEMS) is a post-graduate training program which was created to enhance the employability of 

graduates from local Malaysian universities who find it difficult to be employed after graduation. 

The program aims to equip unemployed participants with industry-relevant skills. Under this 

program, the participants are attached to host firms or companies for 8-12 months (TalentCorp, 

2016a). More recently, the Sarawak state government created the Graduate Enhancement 

Training in Sarawak (GETS)
5
 program to improve the employability of university graduates. 

Under this 12-month program, unemployed graduates in the state of Sarawak are placed as 

interns in partner companies. In addition, participants also receive training to enhance their 

English proficiency, along with a number of different soft skills deemed important for 

employment (Law, 2016).  

 

Brain Drain among Professionals 

 Malaysia has had modest success in persuading highly skilled expatriates
6
 to return 

home, by offering them various incentives to return to the country. This is all achieved via the 

Return Expert Program (REP). The incentives include permanent residences for spouses and 

children and a flat 15 percent income tax for five consecutive years upon returning to Malaysia 

(Talent Corp, 2016b). An impact evaluation of this program revealed that REP is effective in 

                                                 
4
 A government-linked company that is created to develop the human capital agenda for Malaysia towards the 

country’s development goals 
5
 This specific program was recently introduced by the chief minister of Sarawak in March 2016. See: Law (2016) 

6
 Defined as skilled Malaysians who have been residing abroad.  



 

7 

 

attracting skilled expatriates, although it is most effective in attracting individuals who already 

have secured a job in Malaysia (World Bank, 2015) 

 

Students’ Propensity to Remain Abroad 

“Better career opportunities in the host versus home country” is the most common reason 

cited by students who elect not to return after earning a degree overseas. Yet, surprisingly few 

formal programs exist to assist students who study abroad in securing good jobs in Malaysia 

after they graduate. Currently, only one program, the Management Apprenticeship Program 

(MAP), serves this need, but only for government-sponsored students. MAP was created to assist 

qualifying recent graduates in making the transition into the Malaysian workforce. The program 

matches government-sponsored students to private sector enterprises where they complete a 

three-month apprenticeship
7
  (TalentCorp, 2016c). Still, the program is designed specifically 

only for government sponsored students who recently graduated.  

 There are actually potential opportunities to be exploited here. Malaysian employers 

have high regard for students with degrees from foreign universities because of their “soft” 

skills, technical training, and industry exposure as compared to their local counterparts (World 

Bank, 2014a). A potentially fruitful strategy, therefore, is to design initiatives that serve the 

interests of both parties such as extending more internship opportunities to Malaysian students 

abroad. 

 

 

 

                                                 
7
 By extension, this is probably not an effective intervention to retain talent because the students would have to 

already decide to return to Malaysia prior to participating in the program.  
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INTERNSHIPS AND THE INCLINATION TO RETURN HOME 

 
One potential policy intervention that can be targeted to the Malaysian students studying 

abroad is the extension of internship opportunities by Malaysian firms and organizations. In 

addition to providing exposure to the type of work being conducted in these settings, internships 

allow students to build wider networks, and increase their knowledge of other local career 

options (Sasser, 2008). In addition, internships often serve as pipelines to formal job offers. In a 

survey of employers, The National Association of Colleges and Employers (NACE) found that 

almost about 70 percent of internships led to a formal employment offer in 2008. Of those 

internship offers, more than 80 percent were eventually accepted (NACE, 2009). 

The use of internship programs to influence geographically tied career decisions is not 

new. A program implemented in the New England region of the United States serves as an 

example, albeit in a domestic rather than international context. The percentage of the population 

with college degrees  had remained stagnant over a number of years, which raised concerns over 

the region’s prospects for economic growth. Business leaders and policymakers considered 

several options for making up for the region’s shrinking supply of college-educated workers. 

Their chosen strategy was to launch the Central Massachusetts Talent Retention Project. The aim 

was to target out-of-state students enrolled in the region’s colleges and universities and provide 

them with career-enhancing opportunities, including internships in the local job market. A 

follow-up survey of program participants found that 41 percent of the students who took the 

internships intended to remain in the state beyond graduation (WRRB, 2006).  

Another example, similar to the first can be found in the state of Indiana. A program 

called, INTERNnet was established by the Indiana Chamber of Commerce to address the state’s 

labor supply versus demand problem. An evaluation of the initiative found a significant 
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difference in the “stay rates” of students with and without internship experiences. 73 percent of 

students in the INTERNnet program were still living in Indiana compared to roughly 64 percent 

of non-participants. About 42 percent of out-of-state students provided with internships also 

remained in Indiana after graduation (IBRC, 2013). 

 

 

INTERNSHIP PROGRAMS IN MALAYSIA  

 
Under the management of TalentCorp, several internship programs were created to 

address gaps in the supply of highly skilled workers. The Structured Internship Programme (SIP) 

for example, was initiated to promote the development of comprehensive internship programs 

among Malaysian firms while also improving the visibility of those internships to students. 

Companies participating in this program are able to claim tax deductions on training-related 

expenses of up to an average total of 5,000MYR per intern for each year (TalentCorp, 2016d). 

However, the program is only available to students from local colleges and universities in 

Malaysia.  

MyAseanInternship was also developed by TalentCorp. Under this program, high-

achieving Malaysian students from tertiary institutions, both domestic and abroad, are provided 

internships with leading employers or participating firms at various locations within the ASEAN 

region (TalentCorp, 2016e).  The program is not limited to Malaysian students, however. 

Students from other ASEAN countries are also eligible.  

Until its recent dissolution, the Otak-Otak Program
8
 was designed to address Malaysia’s 

brain drain and retain talent. Under this program, three cohorts of 50 interns each were selected 

in a typical year to take internships at participating firms. Both local and study abroad students 

                                                 
8
 Its website has been closed down since its dissolution. However a brief description of the program can be found 

here : http://www.hati.my/social-enterprise/otak-otak/ 
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were eligible for the program. In addition to the internship portion of the program, participants 

were also given leadership and team building training.  

 The Perdana Fellowships program provides students with internships at one of the 

ministries within the Malaysia government. The program was initiated in 2013 under the 

leadership of the Ministry of Youth and Sports. To date, Perdana Fellowships has placed 235 

interns from diverse academic backgrounds. The participating students were completing or had 

completed degrees in 12 different countries (Ministry of Youth and Sports, 2016). While the 

program should be applauded for providing valuable internship opportunities in the public sector 

the program’s impact would be greater if it were to be integrated with scholarship programs 

initiated by sectors and subsidiaries of the Malaysian government, such as the Public Service 

Department scholarship program, the Ministry of Education scholarship program or even the 

Council of Trust for Indigenous People scholarship program.
9
 

 

 

 

                                                 
9
 These institutions have awarded scholarships including sponsorships of Malaysian students to complete their 

tertiary education at various levels overseas. Typically, the scholarship programs include one or two years of 

academic preparation at a local institution before the students eventually study abroad.   
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METHODS 
 

DESCRIPTION OF DATA 

 
The data used for this study were gathered from an online, cross-sectional survey of 

Malaysian students enrolled in Baccalaureate or graduate degree programs in the United States 

2013.   Data for this study were obtained from a web-based survey of Malaysian undergraduate 

and graduate students studying in the United States in 2013. The non-probability sample of 

respondents was recruited from among Malaysian student organizations based in the U.S. with 

active online communities. Information about the study and a link to the survey were posted on 

the Facebook pages of these groups. Prospective respondents were offered a Samsung Galaxy 

Tab 2 as an incentive to participate. The survey was open from May to November 2013. The 

instrument consisted of several questions on topics ranging from monetary incentives to 

perceptions on several country level conditions for both the U.S. A total of 447 students 

completed the survey.  For the subsequent empirical analyses however, a sample of 373 

observations with non-missing values on all the variables specified in the present analysis is 

used.  

Without an explicit sampling frame it is not possible to directly assess the survey 

response rate (generalizability of estimates). However, a comparison of the demographic 

characteristics of the sample with that of population from a separate source can give some idea 

about the representativeness of the sample.   

The target population in this study is Malaysian students enrolled in Baccalaureate or 

graduate degree programs in the United States. For the academic year, 2014-2015, it was 

estimated that there were about 7,231 Malaysian students who were currently studying in the 

United States (IIE, 2015a).  Of that total, 5,112 Malaysian students are currently pursuing an 
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undergraduate degree while another 1,127 Malaysian students are pursuing a graduate degree 

(IIE, 2015b). The top 3 fields of studies pursued by Malaysian students in the United States are 

Engineering (29.1%), Business and Management (21.5%) and Social Sciences (11.25) (IIE, 

2015c). Information about sponsorship status can be obtained from statistics tabulated by MOHE 

although not comparable to the statistics provided by IIE because of the different years for the 

information available. According to MOHE, in 2013, of the 6,600 Malaysian students studying 

in a university in the United States, 1,819 of them were actually sponsored by a Malaysian 

institution (MOHE, 2014). Based on information gathered from available population data, one 

limitation in terms of the external validity of the dataset used for this research would be the fact 

that sponsored students (57%) and science related majors (54%) students are over-represented in 

the analysis sample.   

 

DESCRIPTIONS OF VARIABLES 
 

Dependent Variable 

 Inclination to return - is a dummy variable derived from students’ answers to the question: 

“After completing your highest desired level of study in the United States, are you inclined 

to…?” Four response options were provided on the questionnaire: “return to Malaysia 

immediately,” “remain in the U.S. temporarily and “remain in the U.S. permanently”. However, 

due to small cell sizes, I collapsed the responses into two categories. The resulting variable is 

coded 1 if the student was inclined to remain in the U.S and 0 otherwise.  
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Key Explanatory Variable 

Internship in Malaysia – is a dummy variable coded 1 if the student had an internship 

experience in Malaysia and 0 otherwise  

Internship in the U.S. – is a dummy variable coded 1 if the student had an internship experience 

in the United States and 0 otherwise. 

 

Other Explanatory Variables  

 Cultural adjustment – is intended to capture students’ adjustment to life and culture in the 

United States. Students were asked to rate their “adjustment to the American culture and 

lifestyle?” using a 5-point ascending Likert scale.  

English proficiency – is a self-reported measure based on responses to the question “how do you 

rate your English speaking abilities?” using a 5-point ascending Likert scale. 

Family ties in the U.S. – is a dummy variable coded 1 if any of the student’s relatives are 

permanent residents in the U.S. and 0 otherwise.  

Sponsored scholar – is a dummy variable coded 1 if the student received a sponsored scholar 

award and 0 otherwise. 

Science related academic field – is a dummy variable coded 1 if the student is pursuing a degree 

in a STEM-related academic field which includes both then natural and applied sciences, 

technology, engineering, and math and 0 otherwise. 

Bumiputera – is a dummy variable coded 1 if the student belongs to this ethnic
10

 group and 0 

otherwise. 

 

                                                 
10

 Bumiputera students are students of Malay and native Malaysian descent. Its literal translation would yield the 

meaning of “sons of the soil”. 
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Male – is a dummy variable is coded 1 if the student is a male and 0 if female.  

Urban residence – is a dummy variable coded 1 if the student grew up mostly in an urban 

resident area and 0 if the student grew up mostly in rural or suburban areas. 

Desired level of education – is a dummy variable based on a student’s response to the question 

“What is the highest desired level of education that you intend to complete?” It is coded 1 if the 

student intended to pursue a graduate degree and 0 otherwise.   

Current level of education – is a dummy variable coded 1 if the student is currently a graduate 

student and 0 otherwise. 

Monetary incentives - is intended to capture the concept of a reservation wage. It is measured 

using a minimum annual income at which students are willing to work for in Malaysia. Students 

were asked to respond in the Malaysian currency, Ringgit. PPP conversions were then made to 

2012 US dollars.  

Perceptions on living conditions in the United States and Malaysia – is a concept measured by 

students’ self-reported level of satisfaction with the following nine characteristics of American 

and Malaysian life: economic conditions, political conditions, quality of education, job prospect, 

easiness to raise a family, culture, inter-racial relations, gender equality and lastly, sexuality 

justice. Responses were coding using a 10-point Likert scale. Three subscales (latent variables) 

were created using factor analysis: 1) overall conditions in Malaysia, 2) political and economic 

conditions in the United States, 3) social conditions in the United States which were primarily 

perceptions on gender equality and sexuality justice in Malaysia
11

. As suggested by Kim and 

Mueller (1978) factor analysis helps in reducing multicollinearity issues when including very 

similar concepts in the same regression model. 

                                                 
11

 Principle component factors are used. Three factors or latent variables with eigenvalues of more than one are 

retained. Those three seem to capture 1) overall conditions in Malaysia 2) political and economic conditions in the 

U.S and 3) social conditions in the U.S respectively.  
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Non-national high school – is a dummy variable coded 1 if the student attended a high school 

that was not part of the national postsecondary education system and 0 otherwise. Schools 

designated as “non-national” include: private schools, vernacular schools (Chinese vernacular 

and Indian vernacular), and international schools, technical secondary schools, science secondary 

schools, residential school, home-schooled, and international schools (i.e., attended outside of 

Malaysia).  

Table 1 provides summary statistics for all the variables used in the analysis, including 

the variance inflation factor (VIF). Based on the VIF scores, it is unlikely that multicollinearity 

will be a concern when estimating multivariate models.
12

 

 

ANALYTICAL APPROACH 

 
 Following the lead of existing studies of the inclinations of study abroad students to 

return to their home countries (e.g., Baruch, Budhwar and Khattri, 2007; Soon, 2014), I estimate 

a series probabilistic models accounting for a range of explanatory variables that are discussed in 

the earlier section. The distinguishing feature and key contribution of the present study is the 

inclusion of internships in Malaysia in the set of factors hypothesized to increase the probability 

that a student’s inclination will be to return to Malaysia directly after graduation (versus remain 

in the United States for several years or longer). The empirical model, specified below, is 

estimated with probit analysis:   

 

                              (                                     )  

   (1)  

                                                 
12

 Opinions vary concerning acceptable levels of maximum VIF.  For example, Kennedy (1992) and Neter, 

Wasserman and Kutner (1989) suggested a maximum VIF of 0 while Rogerson (2001) recommended a maximum 

value of five. Pan and Jackson (2008) on the other hand suggested a more conservative maximum value of 4. The 

criterion used in this study is the one suggested by Pan and Jackson (2008). 
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where Xi’s are the list of other covariates and    is the function to transform the results into 

percentage points or marginal probabilities.  

The coefficients generated in probit estimations are cumulative z-scores, which makes 

their interpretation less straightforward than estimated effects generated by ordinary least squares 

(OLS) models. Hence, marginal effects are reported (i.e., percentage point changes associated 

with explanatory variable) instead.  

To check the sensitivity of the results to probit assumptions about the underlying 

distribution, I will compare coefficients obtained by OLS regression, ordered probit, and 

multinomial probit estimations.  

 

Methodological Challenges 

There is a potential endogeneity problem in using internship as an explanatory variable in 

a model predicting the likelihood of a student’s inclination to return to Malaysia. It is plausible 

that a student who is already inclined to go back would be more likely than his/her counterparts 

to seek out an internship in Malaysia with the intention of improving his/her career prospects 

upon return. This possibility can be addressed using two strategies 1) a recursive bivariate probit 

simultaneous equation and 2) propensity score matching. 

As suggested by Greene (2003) I will estimate a recursive bivariate probit simultaneous 

equation to test the degree of independence between a student’s inclination to return and whether 

he/she took an internship in Malaysia. If both error terms are correlated under the model 

specification, then it can be concluded that internships in Malaysia are endogenous. As such, the 

following bivariate probit model is estimated simultaneously:  
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                             (                                      ) 

                            (             ) 

   (2)  

where the inclusion of the internship variable as a covariate in the first equation  makes the 

simultaneous equation model recursive (Greene, 2003). The covariance between the two error 

terms is defined as  ;  

   [     |     ]     

 

The second analytic strategy I will use, propensity score matching techniques, has been 

widely used in observational studies to evaluate cause-effect hypotheses (Rosenbaum and Rubin, 

1983). In fact, it is also widely used to estimate causal treatment effects when evaluating labor 

market policies (Dehejia and Wahba (2002), Heckman, Ichimura and Todd (1997)).  The reason 

why the propensity score matching technique is preferred in such studies is because not all 

studies could be designed as an experiment using random assignments of subjects into treatment 

and control groups or in other words, a randomized control trail which is often considered as the 

gold standard (Cook, 2001).  

Propensity score matching allows me to balance the treatment and control groups and 

account for non-random selection into the treatment v. control groups stemming from 

unobservable factors correlated with return inclinations.  

Following the suggestions of Crump, Hotz, Imbens and Mitnik (2009) the analysis 

sample can be systematically screened using propensity scores which is the propensity of the 

student to have an internship experience in Malaysia given the observed covariates that were 

specified. They suggest that a propensity score can be estimated on the full sample and then limit 
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a further analysis to only observations with propensity scores of between 0.1 and 0.9. Doing this 

ensures that regressions are estimated in a sample including only covariate cells where there are 

at least a few Malaysian students who had internship experiences in Malaysia (treatment) and a 

few Malaysian students who did not have any internship experiences in the country (control).  

Propensity score matching can be executed with different specifications. I will use a 

matching with replacement technique, unlike previous studies in the literature that use matching 

without replacement (eg. Rosenbaum,1995). Matching with replacement allows observations 

within the treatment and control groups to be matched more than once, which produces matches 

of better quality than matching techniques without replacement (Abadie and Imbens, 2006). The 

matching with replacement technique also reduces the bias of the estimated treatment effect. 

Finally, this strategy allows matching for all units, treated as well as controls so that the 

estimated effect would be identical to the average treatment effect (Abadie and Imbens, 2006) 
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RESULTS 
 

DESCRIPTIVE FINDINGS 

 
 Table 2 allows us to compare the characteristics of students across each of the return 

inclination categories. Unexpectedly, there is no relationship between taking an internship in 

Malaysia and a student’s inclination to return. (Wald Chi
2 

= 1.41). Nonetheless, as this is a 

simple bivariate comparison, and internships may serve as mechanisms of the effects of one or 

more other variables, it is appropriate to examine the influence of internships in a multivariate 

context. 

 
Tables 3 and 4 allow us to compare the compositional characteristics of the two analysis 

samples (i.e., the full sample N=373 and the propensity score screened sample N=312) that will 

be used in my multivariate analyses. Each sample is further subdivided into treatment and 

control groups. The results show that the means of the covariates are closer in the propensity 

score sample. The average absolute standardized difference in the full sample is about 0.23 while 

the average absolute standardized difference in the propensity score screened sample is 0.14. The 

narrower average absolute standardized difference in the latter model would provide a more 

comparable control group.  

 

MULTIVARIATE RESULTS 

 
 Table 5 shows the results from the probit regression with robust standard errors when 

regressing the inclination to remain in the U.S. permanently on the key independent variable, had 

an internship in Malaysia controlling for the other observable covariates. The results in column 

(1) show that students who had internship experiences in Malaysia are less inclined to remain in 

the U.S. and this result is statistically significant at the 5 percent level. Additionally, the 
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specified model seems to explain the variation of return inclination reasonably well with a 

Pseudo R-squared of 0.31. This result is an early indicator which suggests that internship 

experiences in a region can indeed make the person more inclined to remain in the region as 

suggested through the programs to extend internship opportunities as an effort to retain talent in 

states like Indiana and New England. Also, this result is interesting considering that there were 

no significant differences in terms of the proportions of students who had an internship 

experience in Malaysia by their post-study inclinations as shown earlier in Table 2. The variance 

inflation factor values of slightly more than 1 in both models suggest that there is no genuine 

concern for multicollinearity issues.  As shown, in column (2) too, the effect of internship 

experiences in Malaysia on the inclination to remain in the U.S. permanently remains the same in 

the propensity score screened sample. 

 Table 6 shows the results of regression using the covariates to predict the propensity for 

the student to have had an internship experience Malaysia. All but one covariate (self-reported 

English proficiency level) do not significantly predict the propensity for the student to have had 

an internship experience in Malaysia. Screening the observations via the propensity score will 

this help address this issue to some extent. In the full sample, the absolute standardized 

difference of this covariate across the treatment status was 0.77. In the screened sample, it was 

narrowed to 0.44.  

 Table 7 shows the marginal effects of the internship experiences under different scenarios 

or given different (selected) observed student characteristics within the full sample. The average 

marginal effect of having an internship experience in Malaysia based on observed values in the 

analysis sample is found to be about negative nine percentage points. This is to say, controlling 

for observable characteristics, a student who had an internship experience in Malaysia is about 
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nine percentage points less inclined to remain in the United States permanently compared to a 

student who had no internship experiences in the country.   This effect is again statistically 

significant at the five percent level.  Holding all covariates at their means on the other hand, the 

marginal effect is found to be negative ten percentage points
13

.  Additionally, while under all the 

selected scenarios, the marginal effect remains significant, it seems the sub-population of 

students that would experience the largest marginal effect for having an internship experience in 

Malaysia on their inclination to remain in the U.S. permanently is non-scholarship students. The 

marginal effects of having an internship experience in Malaysia before would be negative 13 

percent.  

 Table 8 shows the same marginal effects of the internship experiences using the 

propensity screened sample. Again, the results remain consistent although it seems that the 

marginal effects estimated in this sample are slightly larger across all the different assumption 

using the propensity scored screen sample. For example, the marginal effect of having an 

internship experience on the inclination to remain in the U.S permanently after controlling 

covariates at their means level is now -11 percentage points compared to -10 percentage points 

as estimated in Table 7 

 Alternatively, Table 8 presents estimation results using different forms of empirical 

estimation techniques such as (1) ordinary least squares, (2) ordered probit and (3) (4) 

multinomial probit estimation were estimated to see if the results are sensitive across different 

empirical model techniques. For simplicity, these models were estimated using the full sample. 

Also, for the latter probit models, the categorical version of post-study inclination is used. In 

                                                 
13

 Also, since the marginal effect is assumed to be a discrete change from the base level (did not have any internship 

in Malaysia), the marginal effect is effectively the same as assuming the student did not have any internship in 

Malaysia while controlling other covariates at their means. 
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summary, the effect of internship experiences in Malaysia on the inclination to remain 

permanently in the U.S. is not sensitive across different estimation techniques.  

 

RESULTS OF TEST FOR ENDOGENEITY 

  
Table 9 presents the results from the simultaneous equations. As shown, the Wald test for 

        yields an insignificant Chi2 statistic (0.00015). In other words, the error term for 

each independent equation is not correlated with one another. This result is again, consistent 

across the full sample as well as the propensity score screened sample. As such, based on the 

specified empirical model, having an internship in Malaysia is not endogeneous to the inclination 

to remain in the U.S permanently. Thus, the results estimated in the earlier section are not biased 

by endogeneity.  

 

ESTIMATING AVERAGE TREATMENT ON THE TREATED: PROPENSITY SCORE 

MATCHING 

 
As shown in Table 5 earlier, the propensity scores were estimated using a probit 

regression. There may still be possible other unobserved student characteristics that may explain 

the propensity to having an internship experience. Still, this study has specified as many possible 

observable covariates to reduce the risks of omitted variable bias in estimating the propensity for 

the student to have an internship experience in Malaysia.  

Depending on the specification, propensity score matching can estimate both the average 

treatment effects (ATE) and the average treatment on the treated (ATT) of a certain treatment. 

However, in the context of this research one should be careful in choosing which treatment effect 

is to be estimated. This is since while internship opportunities are available to students in 

Malaysia, taking up these internships is not mandatory. It may thus seem inappropriate to 
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estimate the ATE that is supposedly meant to be generalizable to the population then.  As such, 

this study would estimate the average treatment on the treated. The ATT is calculated by 

requiring matches to all treated subjects unlike in the case of estimating the ATE which requires 

matches for all treated and untreated subjects.   

To estimate the ATT, this study first employs the 1:1 nearest neighbor matching.  As 

discussed by Caliendo and Kopeinig (2005), matching with more neighbors would involve the 

tradeoff between variance and bias again. Matching with more neighbors would reduce the 

variance but increase the bias of the estimates.  Additionally, this study would also subsequently 

employ a different maximum limits on the difference of propensity score between the matched 

observations. This technique is also known as the caliper matching technique. However, as Smith 

and Todd (2005) have noted there are no benchmarks as to what size of caliper restrictions is 

preferred.  

Dehejia and Wahba (2002) thus suggest a variant of caliper matching called radius 

matching. Under this technique not only the nearest neighbor within each caliper restrictions are 

matched but all of the comparison members within the restrictions. This ensures that only as 

many comparison units as they are available within the restriction is used.  It is known to be an 

attractive feature because it reduces the variances while also avoid the risks of bad matches. 

Estimating the ATT under different specifications would help test the sensitivity of the 

estimation. 

Table 11 details the standardized differences of the covariates across the treatment status. 

The covariates are now more balanced after the 1:1 nearest neighbor matching with replacement 

is employed. The average standardized differences of the covariates have now been reduced 

significantly from 0.23 to 0.07. Additionally, Figure 2 presents box plots and kernel density to 
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inspect the balance of propensity score before and after the matching has been employed. The 

results suggest that the propensity scores are significantly more balanced now after the matching 

process has been done.   

The average treatment effect on the treated is shown in Table 12. Under the 1:1 nearest 

neighbor matching the estimated ATT is found to be close to -19 percentage points. This effect is 

statistically significant at the 1 percent level. However, as discussed earlier, 1:1 nearest neighbor 

matching runs the risk of having bad matches and thus the results could potentially be biased.  

Specifying different radius caliper restrictions would help address the problem of having bad 

matches. As shown in the table, the restrictions are set to within 10, 5, 1 and 0.5 percentage 

points respectively. As the restriction becomes narrower, more treated observations would fall 

outside of the region of common support. Table 12 specifies the number of treatment and control 

observations within each restriction. When the propensity score difference between matched 

observations is limited to a maximum of 10 percentage points for example, the ATT is estimated 

to be around -14 percentage points. The more conservative estimate is obtained when the radius 

caliper is set to be 0.5 percentage points. The estimated average treatment on the treated under 

this restriction is found to be -12 percentage points. This effect is still significant at the 5 percent 

level. This is to say, on average, Malaysian students are who had internship experiences in 

Malaysia is 12 percentage points less likely to be inclined to remain in the U.S. permanently 

compared to similar Malaysian students who had no internship experiences in Malaysia. All in 

all, the range of significant ATT of internship experiences in Malaysia in the inclination to 

remain in the United States permanently seems to be between the range of -12 and -17 

percentage points. 
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CONCLUSION 
 

 The results found through the empirical analyses estimated in the research in this paper 

strongly suggest that internships can be a viable tool to retain talent even at the context of global 

talent mobility or skilled migration. In the context of this research, internship experiences in 

Malaysia would significantly make the Malaysian student who is currently studying in the U.S. 

to be less inclined to remain in the U.S. permanently. This finding is consistent across the 

regression and matching models estimated. In the latter estimation, students who had internship 

experiences in Malaysia is about -12 percentage points to -17 percentage points less inclined to 

remain in the U.S. permanently compared to individuals with similar characteristics who did not 

have any internship experiences in Malaysia.  

One concern that would ultimately bias the results of the estimation is the potential that 

the having internship experiences in Malaysia is endogenous to the student’s post-study 

inclination. However, the findings from the recursive bivariate probit simultaneous equation 

showed that this is not the case. The likelihood for a student to have an internship experience in 

Malaysia is not endogenous to their post-study inclinations.  

 The findings from this research would provide sufficient evidence for Malaysia to 

consider engaging its students who are currently abroad at a higher level by extending more 

internship opportunities to them. One way to do this for example is to put in more investments on 

current internship programs like those that have been discussed earlier so that the volume of 

participants into those programs, especially the number of participating Malaysian students from 

abroad can be increased. Alternatively, improving the visibility of these opportunities to the 

students can be done also to achieve similar goals.   
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 Results also indicated that the marginal effects of having an internship experience on the 

inclination to remain in the U.S. for a sponsored students is statistically significant at -9 

percentage points. That being said, another area of improvement for Malaysia is really the 

structure of scholarship programs by government institutions that place Malaysian students in a 

tertiary institution abroad.  A number of critics have suggested that scholarship programs have 

contributed to the emigration of skilled individuals from Malaysia. That is, the scholars do not 

eventually return to the country after completing their education abroad with the scholarship.
14

 

This is an important implication because Malaysia has been known to have invested heavily on 

such education and scholarship programs. Till date however, many of the government institution 

scholarship programs did not include an internship component to support the student’s academic 

and career progress in the field. This would have resulted in the lack of student engagement with 

the Malaysian industry that may have affected the students’ decisions to return to the country. 

Perhaps, Malaysia can learn from Saudi Arabia whereby the latter country actually included an 

internship requirement for its students who are sponsored under the King Abdullah Scholarship 

Program.
15

  

Along the lines of Thaler and Sunstein (2008), the idea for such policy interventions is 

really to nudge or create an environment that would facilitate an eventual return of these students 

back to the country once they completed their education abroad. Similar ideas were discussed 

elsewhere too. For example, in the context of the Armenian brain drain, Minoain and Freinkman 

                                                 
14

 Some policymakers in Malaysia have been lamenting this particular issue. Most notably by Nazri Aziz in 2010 

who defended the government’s potential effort to redirect scholarship programs for study at local institutions 

instead of overseas. His statement which was cited from a news portal, The Malaysian Insider which has since 

stopped publishing can be found here : http://national-express-malaysia.blogspot.com/2010/06/nazri-says-ending-

scholarships-may-stop.html  
15

 In the past, scholarship awardees under the King Abdullah Scholarship program are required to have internship 

experiences in Saudi Arabia while they are still completing their studies abroad. Recently, that policy is slightly 

changed that the scholarship program is also encouraging its students to have internship experiences abroad. A 

handful of firms in the U.S. for example, under the program, would hire selected students as interns during the 

summer.  
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(2006) has suggested that the return visits to home country by the Armenian diaspora may 

change their attitudes and motivate them to become more involved with the local Armenian 

economy if not motivate them to return.  

 Ideally, one would have measures of the initial intentions or inclinations to either return 

to Malaysia or remain abroad before the Malaysian student actually begin their studying abroad. 

This will address the potential endogeneity of the current post-study inclination in a different 

way in addition to have an idea of the pre-treatment conditions of the students. Sample size is 

also an issue in this research. A larger sample would have a stronger statistical power and 

generalizability for external validity purposes. Moreover, a larger sample size would also provide 

better matches for the propensity score matching process. It has been identified the sample has an 

overrepresentation of sponsored and science students who are currently studying in the United 

States at the time of survey administration. Nevertheless, the findings in this research merits 

further extensive effort to see if the results are replicable to even the greater population of 

Malaysian students studying overseas.  
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FIGURE 1: Internships and Inclination via Theory of Planned Behavior  
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FIGURE 2: Conceptual Framework  
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TABLE 1 : Means, standard deviations and variance inflation factors of variables used in analysis  

Variables Number of 

Observations 

Mean Std. 

Deviation 

Variance Inflation 

Factor 

1/vif 

Post-study Inclinations 373     

Inclined to Return to Malaysia Immediately (=1)  0.34 0.47   

Inclined to Remain in the U.S. Temporarily  (=1)  0.41 0.49   

Inclined to Remain in the U.S. Permanently (=1)  0.25 0.43   

Had Internship in Malaysia (=1) 373 0.29 0.45 1.15 0.87 

Reservation Wage In Malaysia   (2012 PPP Dollars in 

Thousands)  

373 32.11 36.92 1.11 0.90 

Male (=1)  373 0.58 0.49 1.06 0.94 

Currently a Graduate Student (=1) 373 0.11 0.32 1.16 0.86 

Desire to pursue Graduate Studies (=1) 373 0.75 0.43 1.16 0.86 

Science Related Major (=1) 373 0.64 0.48 1.09 0.92 

Bumiputera (=1) 373 0.35 0.48 1.54 0.65 

From Not National School (=1) 373 0.25 0.43 1.25 0.80 

Scholar (=1) 373 0.57 0.50 1.85 0.54 

Urban Strata (=1) 373 0.50 0.50 1.31 0.77 

From Klang Valley (=1) 373 0.55 0.50 1.31 0.76 

First Latent Variable for Conditions in U.S. 373 -0.02 1.00 1.08 0.93 

Second Latent Variable for Conditions in U.S. 373 0.02 0.99 1.14 0.88 

Latent Variable for Conditions in Malaysia 373 0.01 0.99 1.43 0.70 

Self-Reported Adjustment to Life in the U.S. 373 3.75 0.86 1.42 0.71 

Self-Reported English Proficiency Level 373 4.20 0.84 1.54 0.65 

Had Internship Experience in the U.S (=1) 373 0.21 0.41 1.16 0.86 

Relative in the U.S. (=1) 373 0.25 0.43 1.30 0.77 

    Total = 1.28  
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TABLE 2 : Means and standard deviations of independent variables, by post-study inclinations 

 Inclined to Return to 

Malaysia 

Immediately 

Inclined to Remain in 

the U.S. Temporarily 

Inclined to Remain 

in the U.S. 

Permanently 

 

Independant Variables Mean SD  Mean SD  Mean SD  Wald Chi
2
 Statistic

1 

Had Internship Experience in the Malaysia (=1) 0.26 0.44  0.32 0.47  0.27 0.45  1.41 

Reservation Wage in Malaysia (Thousands)                      23.99 10.43  30.57 20.17  45.73 66.41  20.77*** 

Male (=1)  0.57 0.50  0.52 0.50  0.68 0.47  6.07* 

Currently a Graduate Student (=1) 0.10 0.30  0.08 0.28  0.17 0.38  3.70 

Desire to pursue Graduate Studies (=1) 0.62 0.49  0.81 0.39  0.82 0.39  14.67*** 

Science Related Major (=1) 0.65 0.48  0.63 0.48  0.66 0.48  0.12 

Bumiputera (=1) 0.55 0.50  0.31 0.47  0.15 0.36  47.87*** 

From Not National School (=1) 0.09 0.28  0.35 0.48  0.31 0.47  39.79*** 

Scholar (=1) 0.88 0.32  0.48 0.50  0.27 0.45  149.90*** 

Urban Strata (=1) 0.37 0.48  0.51 0.50  0.65 0.48  17.63*** 

From Klang Valley (=1) 0.41 0.49  0.63 0.49  0.61 0.49  15.73*** 

First Latent Variable for Conditions in U.S. 0.54 0.95  -0.06 0.86  -0.59 0.88  84.51*** 

Second Latent Variable for Conditions in U.S. -0.21 1.05  0.01 0.96  0.19 0.97  8.47* 

Latent Variable for Conditions in Malaysia 0.07 1.01  -0.07 0.97  0.09 1.00  2.02 

Self-Reported Adjustment to Life in the U.S. 3.44 0.83  3.73 0.81  4.20 0.79  48.41*** 

Self-Reported English Proficiency Level 3.94 0.87  4.19 0.84  4.55 0.67  36.09*** 

Had Internship Experience in the U.S (=1) 0.09 0.29  0.20 0.40  0.37 0.48  24.57*** 

Relative in the U.S. (=1) 0.15 0.36  0.24 0.43  0.41 0.49  18.55*** 

Notes :  

1. Test for equality of means across post-study inclinations; heterogeneous variance is assumed 

*** p<0.001, ** p<0.01, * p<0.05, + p<0.1 
1
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TABLE 3: FULL SAMPLE -- Means and standard deviations for independent variables, by 

experimental group and standardized differences  

 

 

Independant Variables  

Treatment 

N= 107  

Control 

N= 266  

 

Mean SD 

 

Mean SD  

Standardized 

Difference 
 

Reservation Wage in Malaysia (Thousands) 39.25 59.14  29.23 22.05  0.22  

Male (=1)  0.61 0.49  0.56 0.50  0.09  

Currently a Graduate Student (=1) 0.16 0.37  0.09 0.29  0.20  

Desire to pursue Graduate Studies (=1) 0.78 0.42  0.74 0.44  0.09  

Science Related Major (=1) 0.59 0.49  0.67 0.47  0.16  

Bumiputera (=1) 0.26 0.44  0.39 0.49  0.28  

From Not National School (=1) 0.30 0.46  0.23 0.42  0.16  

Scholar (=1) 0.46 0.50  0.61 0.49  0.31  

Urban Strata (=1) 0.64 0.48  0.44 0.50  0.40  

From Klang Valley (=1) 0.64 0.48  0.51 0.50  0.27  

First Latent Variable for Conditions in U.S. -0.03 0.99  0.03 1.00  0.06  

Second Latent Variable for Conditions in 

U.S. -0.06 0.99  -0.01 1.01  0.06 

 

Latent Variable for Conditions in Malaysia 0.01 1.10  0.02 0.95  0.01  

Self-Reported Adjustment to Life in the 

U.S. 3.95 0.77  3.67 0.88  0.34 

 

Self-Reported English Proficiency Level 4.59 0.63  4.04 0.86  0.73  

Had Internship Experience in the U.S (=1) 0.28 0.45  0.18 0.38  0.25  

Relative in the U.S. (=1) 0.36 0.48  0.21 0.41  0.33  

Total        0.23  
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TABLE 4 :   PROPENSITY SCORE SCREENED SAMPLE - Means and standard deviations for 

independent variables, by experimental group and standardized differences  

 

 

Independent Variables 

Treatment 

N= 104  

Control 

N= 206  

 

Mean SD 

 

Mean SD  

Standardized 

Difference 
 

Reservation Wage in Malaysia (Thousands) 39.86 59.89  30.88 23.86  0.20  
Male (=1)  0.61 0.49  0.59 0.49  0.04  

Currently a Graduate Student (=1) 0.16 0.37  0.12 0.33  0.12  

Desire to pursue Graduate Studies (=1) 0.77 0.42  0.75 0.43  0.04  

Science Related Major (=1) 0.58 0.50  0.64 0.48  0.13  

Bumiputera (=1) 0.26 0.44  0.33 0.47  0.16  

From Not National School (=1) 0.31 0.46  0.26 0.44  0.11  

Scholar (=1) 0.45 0.50  0.54 0.50  0.18  

Urban Strata (=1) 0.64 0.48  0.53 0.50  0.22  

From Klang Valley (=1) 0.65 0.48  0.58 0.50  0.16  

First Latent Variable for Conditions in U.S. -0.03 0.99  -0.04 0.99  0.01  

Second Latent Variable for Conditions in 

U.S. 

-0.08 1.00  -0.06 1.04  0.02  

Latent Variable for Conditions in Malaysia 0.01 1.09  0.02 0.96  0.01  

Self-Reported Adjustment to Life in the 

U.S. 

3.95 0.78  3.83 0.84  0.14  

Self-Reported English Proficiency Level 4.63 0.59  4.34 0.71  0.44  

Had Internship Experience in the U.S (=1) 0.29 0.46  0.21 0.41  0.17  

Relative in the U.S. (=1) 0.37 0.48  0.26 0.44  0.22  

Total        0.14  
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TABLE 5 : Probit regressions predicting probability of inclination to remain in the U.S.  

 Full Sample  P-score Screened sample 

Independent Variables (1) (2) 

Had Internship in Malaysia (=1) -0.44* -0.42* 

 (0.20) (0.20) 

Reservation Wage in Malaysia (Thousands) 0.01* 0.01* 

 (0.00)  (0.00)  

Male (=1)  0.34+ 0.35+ 

 (0.18) (0.20) 

Currently a Graduate Student (=1) 0.14  0.17 

 (0.27) (0.28) 

Desire to pursue Graduate Studies (=1) (0.02) -0.14 

 (0.21) (0.23) 

Science Related Major (=1) 0.12  0.13 

 (0.18) (0.19) 

Bumiputera (=1) (0.09) -0.14 

 (0.22) (0.23) 

From Not National School (=1) 0.05  0.09 

 (0.21) (0.22) 

Scholar (=1) -0.42+ -0.35 

 (0.22) (0.23) 

Urban Strata (=1) 0.40* 0.47* 

 (0.19) (0.20) 

From Klang Valley (=1) (0.28) -0.33+ 

 (0.20) (0.20) 

First Latent Variable for Conditions in U.S. -0.50*** -0.54*** 

 (0.10) (0.11) 

Second Latent Variable for Conditions in U.S. 0.24** 0.28** 

 (0.08) (0.09) 

Latent Variable for Conditions in Malaysia 0.18* 0.24* 

 (0.09) (0.09) 

Self-Reported Adjustment to Life in the U.S. 0.29* 0.27* 

 (0.12) (0.13) 

Self-Reported English Proficiency Level 0.17  0.10 

 (0.12) (0.15) 

Had Internship in the U.S (=1) 0.40* 0.44* 

 (0.20) (0.21) 

Relative in the U.S. (=1) 0.13  0.160 

 (0.20) (0.21) 

Constant -3.02*** -2.65*** 

 (0.59) (0.77) 

Pseudo R-Squared 0.31  0.30 

Variance Inflation Factor 1.28  1.29 

Number of Observations 373  310 

[Treatment/Control] Observations [107/266] [104/206] 

Notes :  Standard errors are robust; Results were expressed in z-scores;  

*** p<0.001, ** p<0.01, * p<0.05, + p<0.1 
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TABLE 6 : Probit regressions predicting probability of internship in Malaysia 

Dependent Variable Had an Internship In Malaysia 

Model Full Sample 

Covariates (1) 

Reservation Wage in Malaysia (Thousands)                          0.00 

 (0.00)  

Male (=1)  0.17 

 (0.15) 

Currently a Graduate Student (=1) 0.37 

 (0.23) 

Desire to pursue Graduate Studies (=1) -0.22 

 (0.19) 

Science Related Major (=1) -0.12 

 (0.16) 

Bumiputera (=1) -0.17 

 (0.19) 

From Not National School (=1) 0.30 

 (0.18) 

Scholar (=1) 0.13 

 (0.19) 

Urban Strata (=1) 0.27 

 (0.16) 

From Klang Valley (=1) 0.15 

 (0.17) 

First Latent Variable for Conditions in U.S. 0.10 

 (0.09) 

Second Latent Variable for Conditions in U.S. -0.05 

 (0.08) 

Latent Variable for Conditions in Malaysia -0.04 

 (0.08) 

Self-Reported Adjustment to Life in the U.S. 0.02 

 (0.10) 

Self-Reported English Proficiency Level 0.48*** 

 (0.11) 

Had Internship Experience in the U.S (=1) 0.05 

 (0.18) 

Relative in the U.S. (=1) 0.22 

 (0.18) 

Constant -3.09*** 

 (0.58) 

Pseudo R-Squared 0.120  

Variance Inflation Factor 1.29 

Number of Observations 373 

Notes :  Standard errors are robust; Results were expressed in z-scores;  

*** p<0.001, ** p<0.01, * p<0.05, + p<0.1 

  



 

 

  

3
7
 

TABLE 7: FULL SAMPLE - Marginal effects for probability of inclination to remain in the U.S. under different 

assumptions  

Assumptions Marginal Effects
3 

95% Confidence 

Interval 

Average marginal effect given observed values in sample -0.09* -0.16 -0.02 

Controlling all covariates at their means
1 

-0.10* -0.19 -0.02 

Student is a scholar
2 

-0.09* -0.15 -0.02 

Student is not a scholar
2 

-0.13* -0.23 -0.02 

Student is a Bumiputera
2 

-0.10* -0.18 -0.01 

Student is a non-Bumiputera
2 

-0.11* -0.19 -0.02 

Student is a science student
2 

-0.11* -0.19 -0.02 

Student is a non-science student
2 

-0.10* -0.17 -0.02 

Notes :  

1. Since the marginal effect is a discrete change from base level the result here is similar to assuming the student did not have 

any internship in Malaysia. 

2. All other covariates are controlled at their means 

3. Marginal effect is the discrete change from the base level : Did not have any internship experience in Malaysia  

 *** p<0.001, ** p<0.01, * p<0.05, + p<0.1 
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TABLE 8: PROPENSITY SCORE SCREENED SAMPLE – Marginal effects for probability of inclination to remain in the 

U.S. under different assumptions 

Assumptions Marginal Effects
3 

95% Confidence 

Interval 

Average marginal effect given observed values in sample -0.09* -0.17 -0.01 

Controlling all covariates at their means
1 

-0.11* -0.21 -0.01 

Student is a scholar
2 

-0.10* -0.19 -0.01 

Student is not a scholar
2 

-0.13* -0.25 -0.01 

Student is a Bumiputera
2 

-0.10* -0.20 -0.01 

Student is a non-Bumiputera
2 

-0.12* -0.22 -0.01 

Student is a science student
2 

-0.12* -0.22 -0.01 

Student is a non-science student
2 

-0.11* -0.20 -0.01 

Notes :  

1. Since the marginal effect is a discrete change from base level the result here is similar to assuming the student did not have 

any internship in Malaysia. 

2. All other covariates are controlled at their means 

3. Marginal effect is the discrete change from the base level : Did not have any internship experience in Malaysia  

*** p<0.001, ** p<0.01, * p<0.05, + p<0.1 
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Notes: Standard errors are robust; Results for the probit models were expressed in z-scores; *** p<0.001, ** p<0.01, * p<0.05, + p<0.1;

TABLE 9 : Regression Results for Estimating Post-Study Inclinations via OLS, Ordered Probit and Multinomial Probit Models 
 OLS1 Ordered Probit Multinomial Probit 

 Inclination to Remain in the U.S  Ordinal Scale of Inclinations Remain in the U.S. Temporarily Remain in the U.S Permanently 

Independent Variables (1) (2) (3) (4) 

Had Internship in Malaysia (=1) -0.13** -0.66* -0.29 -0.86* 

 (0.05) (0.26) (0.30) (0.35) 

Reservation Wage in Malaysia                                 0.00** 0.01*** 0.02* 0.03** 

 (0.00)  (0.00)  (0.01) (0.01) 

Male (=1)  0.08* 0.26 -0.24 0.29 

 (0.04) (0.23) (0.25) (0.30) 

Currently a Graduate Student (=1) 0.05 -0.39 -1.03* -0.58 

 (0.07) (0.42) (0.45) (0.48) 

Desire to pursue Graduate Studies (=1) -0.01 0.65* 1.06*** 0.69+ 

 (0.04) (0.28) (0.29) (0.36) 

Science Related Major (=1) 0.02 0.26 0.44+ 0.54+ 

 (0.04) (0.24) (0.26) (0.31) 

Bumiputera (=1) 0.01 0.04 0.22 0.09 

 (0.05) (0.29) (0.30) (0.37) 

From Not National School (=1) (0.00) 0.56* 1.51*** 1.35** 

 (0.05) (0.27) (0.37) (0.41) 

Scholar (=1) -0.11+ -1.15*** -1.33*** -1.46*** 

 (0.06) (0.33) (0.33) (0.37) 

Urban Strata (=1) 0.09* 0.50* 0.14 0.66* 

 (0.04) (0.25) (0.27) (0.33) 

From Klang Valley (=1) -0.06 0.13 0.73** 0.17 

 (0.04) (0.25) (0.27) (0.33) 

First Latent Variable for Conditions in U.S. -0.13*** -0.97*** -0.73*** -1.24*** 

 (0.02) (0.16) (0.16) (0.18) 

Second Latent Variable for Conditions in U.S. 0.05** 0.48*** 0.42** 0.64*** 

 (0.02) (0.10) (0.13) (0.16) 

Latent Variable for Conditions in Malaysia 0.05* 0.30* 0.16 0.38* 

 (0.02) (0.13) (0.13) (0.15) 

Self-Reported Adjustment to Life in the U.S. 0.07** 0.33* 0.04 0.44* 

 (0.03) (0.15) (0.16) (0.20) 

Self-Reported English Proficiency Level 0.04 0.21 0.16 0.37+ 

 (0.03) (0.16) (0.17) (0.21) 

Had Internship Experience in the U.S (=1) 0.11+ 0.75* 0.31 0.75* 

 (0.06) (0.31) (0.34) (0.38) 

Relative in the U.S. (=1) 0.05 -0.01 -0.45 -0.15 

 (0.05) (0.30) (0.34) (0.38) 

Constant -0.25*  -1.57+ -4.90*** 

 (0.12)  (0.84) (1.06) 

Adjusted R-squared / Pseudo R-Squared 0.28 0.27 n/a 

Number of Observations 373 373 373 
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TABLE 10  : Test of endogeneity between treatment and outcome variable 

 Remain 

in U.S. 

Perm. 

Internship 

in 

Malaysia 

Remain in 

U.S. Perm. 

Internship in 

Malaysia 

      Full Sample P-score Screened Sample 

Independent Variables (1) (2) (3) (4) 

Had internship in Malaysia (=1) -1.77***  -1.77***  

 (0.13)  (0.13)  

Reservation Wage in Malaysia                              0.01** 0.00 0.01* 0.00 

 (0.00)  (0.00)  (0.00)  (0.00)  

Male (=1)  0.29* 0.18 0.26+ 0.18 

 (0.14) (0.15) (0.15) (0.16) 

Currently a Graduate Student (=1) 0.28 0.38 0.30 0.34 

 (0.22) (0.25) (0.22) (0.25) 

Desire to pursue Graduate Studies (=1) -0.12 -0.20 -0.25 -0.19 

 (0.17) (0.18) (0.20) (0.20) 

Science Related Major (=1) 0.03 -0.14 0.00 -0.11 

 (0.15) (0.16) (0.16) (0.16) 

Bumiputera (=1) -0.11 -0.21 -0.11 -0.17 

 (0.18) (0.19) (0.20) (0.20) 

From Not National School (=1) 0.23 0.23 0.27 0.19 

 (0.16) (0.18) (0.18) (0.19) 

Scholar (=1) -0.20 0.11 -0.19 0.09 

 (0.18) (0.20) (0.19) (0.20) 

Urban Strata (=1) 0.40* 0.29+ 0.45** 0.21 

 (0.16) (0.16) (0.17) (0.17) 

From Klang Valley (=1) -0.06 0.040 -0.11 0.08 

 (0.16) (0.17) (0.18) (0.18) 

First Latent Variable for Conditions in U.S. -0.26** 0.14 -0.31*** 0.15 

 (0.08) (0.09) (0.09) (0.09) 

Second Latent Variable for Conditions in 

U.S. 

0.14+ -0.06 0.19* -0.07 

 (0.08) (0.08) (0.08) (0.07) 

Latent Variable for Conditions in Malaysia 0.10 -0.07 0.14+ -0.09 

 (0.07) (0.08) (0.08) (0.08) 

Self -Reported Adjustment to Life in the U.S. 0.20* 0.03 0.16 -0.01 

 (0.10) (0.10) (0.10) (0.10) 

Self-Reported English Proficiency Level 0.37*** 0.52*** 0.32** 0.40** 

 (0.10) (0.11) (0.12) (0.12) 

Had Internship Experience in the U.S (=1) 0.30+ 0.05 0.34+ 0.06 

 (0.17) (0.18) (0.18) (0.18) 

Relative in the U.S. (=1) 0.19 0.28 0.21 0.27 

 (0.17) (0.18) (0.18) (0.18) 

Constant -2.97*** -3.18*** -2.49*** -2.50*** 

Number of Observations 373 312 

Wald Chi
2 

Statistic (Ho:   = 0 ) 0.00015 0.0005 

Notes: *** p<0.001, ** p<0.01, * p<0.05, + p<0.1.                                                                                                                   
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TABLE 11 : Means, standard deviations, and standardized differences for treatment and comparison group 

characteristics before and after propensity score matching using full sample  

 

 

Independent Variables 

Treatment 

 

Control  

 

Standardized Diff. 

Mean SD 

 

Mean SD 

 

Before 

Matching  

After 

Matching
1 

Reservation Wage in Malaysia (Thousands)                      39.25 59.14 

 

29.23 22.05 

 

0.22 0.01 

Male (=1)  0.61 0.49 

 

0.56 0.50 

 

0.09 0.09 

Currently a Graduate Student (=1) 0.16 0.37 

 

0.09 0.29 

 

0.20 0.05 

Desire to pursue Graduate Studies (=1) 0.78 0.42 

 

0.74 0.44 

 

0.09 0.14 

Science Related Major (=1) 0.59 0.49 

 

0.67 0.47 

 

0.16 0.01 

Bumiputera (=1) 0.26 0.44 

 

0.39 0.49 

 

0.28 0.09 

From Not National School (=1) 0.30 0.46 

 

0.23 0.42 

 

0.16 0.13 

Scholar (=1) 0.46 0.50 

 

0.61 0.49 

 

0.31 0.05 

Urban Strata (=1) 0.64 0.48 

 

0.44 0.50 

 

0.40 0.11 

From Klang Valley (=1) 0.64 0.48 

 

0.51 0.50 

 

0.27 0.04 

First Latent Variable for Conditions in U.S. -0.03 0.99 

 

0.03 1.00 

 

0.06 0.07 

Second Latent Variable for Conditions in U.S. -0.06 0.99 

 

-0.01 1.01 

 

0.06 0.03 

Latent Variable for Conditions in Malaysia 0.01 1.10 

 

0.02 0.95 

 

0.01 0.10 

Self-Reported Adjustment to Life in the U.S. 3.95 0.77 

 

3.67 0.88 

 

0.34 0.12 

Self-Reported English Proficiency Level 4.59 0.63 

 

4.04 0.86 

 

0.73 0.05 

Had Internship Experience in the U.S (=1) 0.28 0.45 

 

0.18 0.38 

 

0.25 0.02 

Relative in the U.S. (=1) 0.36 0.48 

 

0.21 0.41 

 

0.33 0.04 

Total  

      

0.23 0.07 

Notes :  

1. 1:1 nearest neighbor matching is selected; matching are made with replacement and thus observations with 

tied propensity scores are matched to their nearest neighbor too 
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Figure 3: Box plot and kernel density  

of Propensity Scores by Treatment Status Before and After Matching   
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    TABLE 12 : Average Treatment on the Treated using Propensity Score 

Matching
1
 

Matching Strategy Restrictions
 

ATT 

1:1 Nearest neighbor matching with 

replacement 

None -0.19** 

 

[107/266] 

 

Radius Calliper Matching 0.10 -0.14** 

   

[106/266] 

    

  

0.05 -0.16** 

   

[105/266] 

    

  

0.01 -0.17** 

   

[101/266] 

    

  

0.005 -0.12* 

   

[97/266] 
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