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Abstract 
Socioeconomic status affects educational and occupational decisions, in particular, the choice of 

college majors—an important determinant of college experience and post-graduation outcomes.  

This paper aims to understand how low-income students at Northwestern form expectations 

about major-related factors and the role of financial aid in their decision-making process.  While 

studies on educational choices have had a long history, this study relaxes the untenable 

assumptions in traditional methods by using a novel choice model and collecting an innovative 

dataset on students’ subjective expectations of major-related outcomes with a focus on the 

income gap. Two samples, one approximately random, the other exclusively low-income, were 

collected and separated into three subsamples for analysis: random, low-income, and high-

income. Low-income students have a mean predicted probability of 12.6% higher than the high-

income ones to choose a primary intended major from social sciences other than 

MMSS/Economics. Non-pecuniary factors play a large role in both the choice of primary major 

and ranking of major preference. However, expected future income is significant only for the 

low-income group, and parental approval is significant only for the high-income group. In 

ranking majors, parental approval and percentile GPA compared to peers in the same major are 

important determinants for the random and high-income samples, but not for the low-income 

sample. Due to the generous financial aid polices at Northwestern, student loans for low-income 

students do not have substantial effects on major choice.  
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I. Background and Literature Review  

Besides relating closely to future earnings (Grogger and Eide, 1995) and influencing 

career options, college major choice also affects students’ utility while still at school. Hence, the 

utility from choosing a major depends on both the expected post-graduation returns and 

intangible satisfaction enjoyed at school. Popular media spreads the notion that low-income 

students tend to avoid “useless majors,” but it is also possible that they want to choose majors 

with future careers that allow them to contribute to social impact, improving life outcomes of 

people with similar economic disadvantage. The financial aid package may also affect major 

choice as students seek majors with career opportunities that help pay off student loans sooner. 

This study aims to understand 1) the gap in major choice based on household income, 2) the 

most important outcomes considered when choosing a primary intended major and ranking of 

major preference, and how they differ by students’ economic background, and 3) the role of 

financial aid in major choice. Outcomes analyzed include expected earnings, perceived ability, 

enjoyment of coursework, parental approval, job prospects, enjoyment at career, and future 

contribution to causes they support. This study differentiates itself in the focus on low-income 

students and the methodology. Survey questions and analytical approach are adopted from Zafar 

(2011) and Wiswall and Zafar (2014) with modifications.  

Little recent research has been devoted to studying the effects of financial aid and 

economic background on college major choice. Trejo (2016) found that first generation college 

students tend to be more risk averse than identical non-first generation students and choose 

majors with well-defined career paths, higher expected wages, and low unemployment rates. 

Topper (1994) examined borrowing and debt patterns over time and across students to study 

effect of access to loans and accumulation of debt on major choices in the arts and sciences since 
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1970, but found no conclusive evidence that student indebtedness was a major factor in the 

decline of arts and sciences degrees awarded.  

Aside from drawing attention to a policy-relevant but often neglected research topic, this 

paper relates to the long history of studies on expectations of future earnings and college choices. 

Understanding the reasons a student chooses a major means inferring his/her preferences and 

utility function given the stated major. At the time of the decision, the student has to form 

expectations about major-specific unknown variables such as future careers, earnings, and 

satisfaction of coursework. Conventional data collection process does not include questions that 

provide information on the expectation formation process, so researchers commonly employ 

assumptions in their models. For example, Freeman (1971) suggested that youths expect a 

certain college major will provide them the mean income obtained by members of an earlier 

group who also chose this major (“myopic expectation”). Willis and Rosen (1978) assumed 

“rational expectation” and suggested that youths possess knowledge of the true life-cycle income 

generating process conditional on sex, armed forces status, and ability, and used these 

expectations to decide whether to attend college. Buchinsky and Leslie (2010) proposed a model 

in which individuals rely only on information available at the time of making an education 

decision to forecast future wages. However, studies like these depend on untenable assumptions 

about how college students form expectations: while economists studying youth’s behavior rely 

on a set of assumptions, Manski (1993) questions the validity of believing expectation formation 

is homogenous among students. Traditional approaches do not address that researchers cannot 

verify the assumption that subjective expectation aligns with objective measures, and stated 

choices that researchers observe could still hold under different expectations and preferences 

(Manski, 1993, 2004). Instead of making further assumptions and conjectures, I acknowledge the 
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uncertainty of the decision maker by incorporating subjective expectations. The process involves 

eliciting expectation from each student for each major on each factor/outcome.  

To allow for differences in expectation formation, a growing body of literature has 

collected subjective survey data to study choice behavior in several areas. For example, 

Delavande (2008) studied how subjective expectations of contraceptive devices influenced 

women’s usage. Such method is proven to be effective in making inference about schooling 

choices as well (Wiswall and Zafar, 2016; Delavande and Zafar, 2014; Stinebrickner and 

Stinebrickner (2012, 2014); Arcidiacono et al. (2015)).  Basit (2011) collected a panel data set 

from Northwestern students to compare subjective beliefs and objective measures and found that 

students have well-formed expectations, and that reporting of beliefs is not systematically 

affected by cognitive biases and measurement error. Given that expected future earnings is such 

an important factor in major choice, I will incorporate expected monetary returns in the labor 

market in the analysis while using subjective expectation data, allowing for heterogeneity in 

expectation formation among students. However, I build on this area of literature by considering 

the non-pecuniary outcomes (such as impact in a cause one supports and enjoyment of 

coursework) and financial constraint as I hypothesize that these will also affect low-income 

students differently than the representative student body. Numerous research has demonstrated 

the significance of non-monetary variables on college choice.  For example, D’Haultfoeuille and 

Maurel (2013) found that non-pecuniary factors are a key determinant of college attendance 

decision in France, and Zafar (2011) found that enjoyment of coursework and approval of 

parents are critical in choice of majors in the U.S. My research differentiates itself in analyzing 

the importance of non-pecuniary factors for low-income students and randomly selected NU 

students separately.  
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My paper also contributes to studies on higher education and post-graduation plans for 

socioeconomically underrepresented minorities by incorporating the empirical strategy 

mentioned above. Research has shown that alleviating the financial burden can improve college 

outcomes for these minorities: Denning (2017) found that additional financial aid accelerates 

graduation for seniors, and Rothstein and Rouse (2007) found that debt causes graduates to 

choose substantially higher-salary jobs and reduce the probability of choosing low-paid “public 

interest” jobs. In addition, credit constraints deter poor Mexicans from higher education 

(Attanasio and Kaufmann, 2009). Other studies also point out factors in deciding on majors: 

Griffith (2008) found that peer group size (defined by income or racial status) plays a role in 

college major choice for low-income college students, and Shaorshadze (2016) simulated effects 

of tuition changes on college completion rates and college quality selection. These studies shed 

light on characteristics in low-income students’ decision making process and suggest dynamics 

to improve college-related outcomes for underrepresented minorities. However, they primarily 

used observed choices with models that allow for uncertainty or sensitivity analysis, and not 

subjective expectations data. While there has been growing literature to use subjective data to 

study college choices, none of which explicitly looked at major choices among low-income 

students. Arcidiacono, Hotz, and Kang (2010) investigated the role of expected earnings and 

abilities on major choices but only among male students at Duke, and Stinebrickner and 

Stinebrickner (2012) studied Bayesian learning update and drop out decisions. The research by 

Zafar and Delavande (2014) about financial constraint and college enrollment in Pakistan 

showed that relaxing financial constraints would increase students’ average lifetime subjective 

expected utility by 21 percent, and I hope paper can create similar useful policy implications, but 
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in a U.S. context. So far, none of the studies on how financial constraint affects college decisions 

employed subjective survey data on major choices, and my paper addresses this gap.  

II. Choice Model 

Assume that at time t, student i chooses a major from the choice set Ji  that maximizes 

his/her utility derived from college majors. Student i is forward looking and takes into account 

expected future outcomes. Hence the utility derived from major choice is a function of the 

outcomes realized while in college (e.g. enjoyment of coursework) and post-graduation (e.g. 

income and enjoyment of work). In the following discussion, I drop the subscript time t because 

only decisions at one period are considered. Denote the utility function for student I, Ui (w,g), in  

which w is a vector of outcomes realized while in college, and g a vector of outcomes realized 

after graduation. In this study, I assume that w includes the following:  

 w1 successful graduating with that major 

 w2  GPA percentile compared to the rest of the NU students in that major 

 w3 enjoyment of coursework  

 w4 whether parents approve the major 

The vector g includes: 

 g1 ability to obtain an acceptable job immediately upon graduation 

 g2 enjoyment of working at jobs available after graduation 

 g3 income at available jobs at the age of 35 

 g4 ability to contribute to societal causes one supports 

 g5 ability to fully pay back student loans by age X 

The rationale behind the choice of each component is the following: w1 and w2 measures 

ability, which is a significant determinant of major choice (Arcidiacono, 2004). W3, g2, and g4 
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measure the commonly neglected taste component: one’s preference for environment and 

intellectual engagement at school and at work. While studies on major choice often focus on the 

monetary returns, this design can shed light on the non-pecuniary aspects (Zafar, 2012, 2010). 

Corresponding to the extensive literature on returns to major choice, g1, g3, and g5 are included 

(in particular, g5 may matter more for low-income students or students with the most loans). 

Finally, evidence has suggested that parents influence youth’s major choice, and thus w4 is 

included (Zafar, 2012).  

While both vectors w and g have objective probabilities of realization, they are uncertain 

to the student at time t, and thus student I has to form expectations about the outcomes for each 

major choice. Denote the subjective beliefs  Pik(w,g), which differs for each individual i (hence 

“subjective”), major choice k, and as a function of vectors w and g. Then, assuming that the 

probability student i is indifferent between alternatives is zero, i chooses k from Ji  that 

maximizes the utility function with respect to the subjective beliefs P(w,g).  

Denote the final major choice at time t to be m, and k any major choice from Ji,  student i solves 

the maximization problem:  

1) margmax∫ 𝑈𝑖(𝑤, 𝑔)𝑑Pik (w, g) over k Ji 

We only observe the stated choice m but not the preference parameters, which we want to 

infer. However, the expectations of person i about the outcomes for each major are also 

unobserved. It is untenable to impose assumptions on the expectation formation process because 

1) there is no reason to believe our assumption about someone’s thought process is accurate, 2) 

even if the assumption works for some students, it is unreasonable to believe that all students 

(even just in our sample) had the same method to form probabilistic expectations, and 3) the 

same major choice could have come from different sets of preferences and expectations as 
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explained in the literature review (Manski, 2002). Thus, I elicit subjective probabilities Pik (w,g) 

directly from the participants. Section IV outlines the econometric model.  

 

III. Data 

I restrict my sample to Northwestern full time freshmen and sophomores who are at least 

18 years old and are permanent legal residents or citizens of the U.S., and there are no 

restrictions on the schools or majors. Only underclassmen were surveyed because I wanted to 

collect students’ expectations about major-related future outcomes, and Northwestern requires 

undergraduates to declare their major(s) by the end of sophomore year, thus the sample will 

consist of students actively thinking about their major choice 1. Furthermore, upper classmen 

could rationalize their choice of major by upgrading beliefs for outcomes for their major due to 

cognitive dissonance (Festinger 1957). This will lead to systematic measurement error in 

subjective beliefs. International students were excluded because they do not receive financial aid 

(except for limited, negligible merit-based scholarships upon admission), and it is hard to 

identify “low-income students” among them: they may have come from backgrounds considered 

to be affluent in their home countries, but their household incomes may not be high if converted 

to dollars and do not reflect the conditions they grew up in. The 18-year-old limit is to prevent 

complications with obtaining consent from minors.  

 

 

 

                                                           
1 I assume that freshmen in the sample were actively thinking about major choices since the survey was sent out 

during Spring break, and two quarters had passed.  
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A. Choice Set 

To limit the size of choice set for analysis, I separated similar majors into categories: 

i. Natural Sciences 

ii. Mathematics/Statistics/Econ/MMSS 

iii. Other Social Sciences (anthropology, political science, sociology, 

etc.)  

iv. Humanities and Arts (including music and fine arts, literature, 

languages, etc) 

v. SESP/Communications/journalism majors 

vi. Engineering/Computer Science 

Two important assumptions must hold: 1) The 6 categories cover all the possible majors, and 2) 

any underclassman in Northwestern is allowed to choose a major from any of the categories. It is 

reasonable to see that the first assumption is satisfied 2, but the second assumption may raise 

concerns: While students can generally freely choose majors within a school (ex: Weinberg), 

those admitted to, say, McCormick School of Engineering, who later wants to major in Piano 

Performance in Bienen may face challenges. Thus the choice set for students may depend on the 

schools they were first admitted to. Fortunately, transferring between schools is feasible for 

underclassmen3. For the study I assume that any freshman or sophomore can freely choose from 

among the 6 categories regardless of their admitted schools.  

B1. Survey Description 

The survey consists of three parts. Part I collects basic background and academic 

information such as grade level, school(s), and GPA. It also asks for a ranking of major 

categories based on preference. Part II asks major-specific questions in terms of the probability 

                                                           
2 See the list of undergraduate majors: https://www.northwestern.edu/academics/undergraduate-a-to-z.html   
3 See the procedures for inter-school transfer: http://www.registrar.northwestern.edu/registration-

graduation/transfer-and-test-credit/interschool-transfer.html. Except for Bienen, which requires auditions, all the 

other schools only require attending info sessions, meeting with advisors, and in some cases, taking prerequisites.  

https://www.northwestern.edu/academics/undergraduate-a-to-z.html
http://www.registrar.northwestern.edu/registration-graduation/transfer-and-test-credit/interschool-transfer.html
http://www.registrar.northwestern.edu/registration-graduation/transfer-and-test-credit/interschool-transfer.html
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of an outcome happening if one’s primary major were in each category and provides an 

explanation and example:  

 

In this section, you will be asked about the percent chance of something happening. The percent 

chance is a number between 0 and 100. For example, 1-5% means “almost no chance,” and 20% 

means “not much chance,” and 80% and above indicates “a very good chance,” and 95% and 

above means “almost certain will happen.”  

Each of these questions will ask you to indicate the percent chance of an event happening if your 

primary major were in each of the categories. For example, consider this question: 

What do you believe is the percent chance that you will find the coursework challenging if your 

primary major were in of the following categories? 

i. Natural Sciences 

ii. Mathematics/Statistics/Econ/MMSS 

iii. Other Social Sciences (anthropology, political science, 

sociology, etc.)  

iv. Humanities and Arts (including music and fine arts, literature, 

languages, etc) 

v. SESP/Communications/journalism majors 

vi. Engineering/Computer Science  

Then, for each category, imagine if your primary major were this, what do you think is the 

percent chance that you will find the coursework challenging? For example, for i) natural 

sciences: “if I were to major in natural sciences as my primary major, then there is a 50% chance 

that I will find the coursework challenging.” Repeat for all the rest of categories.  

 

 

The survey then proceeds to elicit subjective probabilities for each major category for 

each of the outcomes considered in vectors g and w as described above (For outcome g5, the 

ability to fully pay back student loans by age X, X=30, 35, 40, and 45 years were all included in 

the survey). Many questions from this section were adopted from Zafar (2011) with 

modifications. Part III askes for Other Background and Demographic information such as age, 

sex, race, category of primary intended major, highest education for parents, etc. It also asks for 

financial information including estimated household income, financial aid breakdown, loans, 
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expected range of student loans upon graduation, counterfactual choice of major if loans were to 

be decreased by a certain percentage (for the whole set of questions, see Appendix A). Note that 

except for the financial aid break down, students were not allowed to consult any outside sources 

for other questions. An attention checker question was included.  

One limitation is that the survey did not ask whether the participant’s intended major was 

declared or undeclared. If a large number of the students already declared their majors, then 

cognitive dissonance/ex-post rationalization may interfere with the validity of results (Bertrand 

and Mullainathan, 2011; Bound, Brown, and Mathiowetz, 2001). The bias is that these 

respondents may report expectations that rationalize their choice, yielding estimates that are 

biased upward. However, Zafar (2011) analyzed revisions in beliefs for various outcomes across 

majors and does not find systematically different revisions patterns. 

B2. Data Collection 

I collected data separately from two groups: 1) a random sample of the student population 

who meet the criteria discussed before and 2) low-income students. Previous studies that 

collected data from NU students indicate that it is hard to include low-income participants in 

samples4, so I focused exclusively on low-income communities on campus in a sample by 

targeting students affiliated with Quest Scholars Network, Student Enrichment Services, and 

Compass Peer Mentor Program, which all serve the low-income/first generation students 

community.  

Random Sample 

I invited students by sending individualized emails to 510 members randomly chosen 

from the official Facebook groups for NU Class of 2021 and 2020 during Spring Break and first 

                                                           
4 Lauren Thomas – For Love or Money: Why Students Choose Careers in Finance and Consulting  
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week of school in Spring Quarter, with approximately half of the sample from each class. The 

total enrollment for class of 2020 and 2021 were 1,915 and 1,9855, and the respective Facebook 

group member counts are 2,125 and 1,858, thus the selection process approximates random 

sampling from target population (The numbers are off because all admitted students were invited 

to join, and some students decided not to enroll but still stay in the groups, and sometimes 

students from other class years join).  

Participants were asked to take a 15-20 minute survey on Qualtrics for a study on 

“ factors that affect college major choice” and were each compensated $5. As the survey asked 

for sensitive information such as financial background and financial aid, I did not collect any 

identifiable information and paid the participants through Venmo by verifying the individual  

5-digit code they entered at the end of survey (the codes were deleted from analysis after data 

were exported from Qualtrics). To prevent bias, I did not disclose the focus on income gap in 

major selection until the debriefing at the end of survey. I asked the invited students to not share 

the link with others, whom I would not have been able to compensate.  109 out of 510 invited 

students participated, resulting in a 21.4% response rate.  

 

Low-income Sample 

To collect data from low-income students exclusively, with the generous help from 

executive members of Northwestern Quest Scholars Network (QSN), I distributed the survey to 

students affiliated with QSN through a procedure similar to that for the random sample, except 

for the lack of personalization in emails (distributed directly through listserv newsletter) and the 

addition of criteria. An important distinction is that Quest Scholars are different from those 

                                                           
5 http://enrollment.northwestern.edu/class-profiles.html 
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affiliated with QSN: The scholars are those who received the scholarships that cover 4 years of 

cost of attendance in Northwestern, and students affiliated with QSN are those who identify as 

part of the community (low-income/first generation students). If I only focused on the scholars, 

since the selection is merit-based, I may get a sample of low-income students who perform better 

academically than the general population.  

Assuming that students who showed up to QSN events and signed up for the listserv 

and/or joined the Facebook Group were in the community that QSN serves, I initially asked the 

executive members to help send out the survey invitation via emails and Facebook posts. To 

prevent bias, I did not disclose that income status was one of the criteria. The recruitment 

message explains the survey is for a senior thesis “studying factors on college major choice, and 

one of the hypotheses centers around campus involvement/affiliation, and QuestBridge, SES, and 

Compass, were some of the groups I study.”  Any freshman/sophomore affiliated with 

QuestBridge/Student Enrichment Services/Compass was invited to participate. To reach more 

low-income students, I encouraged the participants to share the message with other friends also 

fulfill the criteria6.  72 students filled out the survey for low-income students, which has the same 

set of questions as the random sample one. Debriefing for the real hypothesis of the study was 

included at the end of survey. All the participants in both samples passed the attention checker 

test and agreed the data to be used.  

These two samples were combined to derive 3 subsamples: 1) random sample, which is 

the same as the original one collected, 2) low-income sample: students with household income at 

or below 40K, and 3) high-income sample: students with household income at or above 110K. I 

chose the cutoff incomes that mirror the general/national definition of high or low-income 

                                                           
6 Since the survey was partially distributed through word of mouth, it is possible to that students in the same 

friendship network who took the survey share similar characteristics/beliefs.  
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instead of based on the random sample at NU. For example, what it means to be low-income on 

the federal level may differ from on the Northwestern level: the U.S. Department of Education 

defines a family of 4 with $37,650 to be low-income7 in 2018, while only the bottom 5-10% of 

the NU random sample have a household income at or below this level, nationally it’s close to 

30% in 2016 8. While only about the top 20% have a household income of 110K in 2016, around 

58% of the random sample exceeds this number (see Sample Characteristics).  

Ultimately, there are 109 observations in the random sample, 55 in low-income sample, and 59 

in high-income sample.  

C. Data Description  

Table 1 outlines the demographic composition of the samples. There is a large 

discrepancy in parents’ highest education among the three groups: while over 90% of the random 

sample have parents who obtained at least a Bachelor’s degree, and 83% of the high-income 

group have parents with education beyond college, 43% of the low-income group do not have 

either parent with a Bachelor’s degree, meaning these are low-income and first generation 

college students.  

Approximately half of each sample are freshmen/sophomores. The ethnic and racial 

composition of the random sample closely resembles the representative student population: The 

official class profiles from Northwestern indicate that among the sophomore class (Class of 

2020) 46% are white, 20% Asian, 8.5% Black/African American, 1.2% American Indian, Alaska 

Native, or Pacific Islander with 13.5% Hispanic/Latino. Similarly, among the freshman class 

(Class of 2021), 48% are White, 19% Asian, 1% Black/African American, 1% American Indian, 

                                                           
7 https://www2.ed.gov/about/offices/list/ope/trio/incomelevels.html 
8 https://dqydj.com/united-states-household-income-brackets-percentiles/ 
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Alaska Native, or Pacific Islander with 12% Hispanic/Latino.  However, women consists of a 

larger portion of the random sample (61% vs. 39%). Consistent with general income distribution 

statistics that Whites and Asians in the U.S. tend to have higher mean household incomes, the 

high-income sample has a higher proportion of these groups than the low-income one9.  

Table 1: General Sample Demographic Characteristics   

 Sample   

 Random  Low Income  High Income   

Characteristics Freq. (% of total)   Freq. (% of total)   Freq. (% of total)   

           

Sex           

Male 43 (39.45)  32 (58.18)  32 (54.24)   

Female 66 (60.55)  23 (41.82)  27 (45.76)   

           

Race           

White 57 (52.29)  21 (38.89)  38 (64.41)   

Asian 27 (24.77)  17 (31.48)  13 (22.03)   

Black 9 (8.26)  8 (14.81)  2 (3.39)   

Others* 4 (3.67)  4 (7.41)  7 (11.86)   

Multirace 11 (10.09)  4 (7.41)  0 (0.00)   

           

Hispanic           

Yes 15 (13.76)  10 (18.18)  6 (10.17)   

No  94 (86.24)  45 (81.82)  53 (89.83)   

           

Grade           

Freshman 49 (44.95)  29 (53.70)  26 (44.07)   

Sophomore 60 (55.05)  25 (46.30)  33 (55.93)   

           

Parents'  Highest 
Education           

Less than Bachelor 10 (9.17)  23 42.59  3 (5.08)   

Bachelor 25 (22.94)  17 31.48  7 (11.86)   

Master's 22 (20.18)  6 11.11  16 (27.12)   

Professional 35 (32.11)  7 12.96  23 (38.98)   

PhD 16 (14.68)   1 1.85   10 (16.95)   

*others include native American/Alaskan native, native Hawaiian/other pacific island, or self-described   

                                                           
9 http://www.pewsocialtrends.org/2016/06/27/1-demographic-trends-and-economic-well-being/ 
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In Table 2, we see that the distribution of primary majors and schools approximately 

reflects the overall composition: In the class of 2016 senior survey, 47% of students graduated 

from Weinberg, 20% from McCormick, 14% from School of Communication, 7% from Medill, 

8% from SESP, and 4% from Bienen (although it is possible that students can change majors 

later on, transferring to a different school is less common and increasingly difficult after 

sophomore year. Thus the senior survey approximation is reasonable). At first glance, it does not 

seem that there is a startlingly big difference in choice of intended majors for the three groups 

given the small sample size for low and high-income groups, although low-income sample has a 

higher proportion of students intending to study Engineering/CS and smaller proportion to study 

Humanities/Arts or Education/Comm./Journalism. This difference, however, maybe driven by 

that the low-income sample is not based on a random draw but on friends referrals, so perhaps 

the engineering students saw the marketing email earlier during Spring Break and shared with 

friends within the department.   
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Table 2: Sample Major and School Distribution 

  Sample 

  Random  Low-income  High-income 

    Freq. (% of Tot.) Freq. (% of Tot.)   Freq. (% of Tot.) 

          

Primary Intended Major          

Natural Sciences  17 (15.60)  9 (16.36)  10 (16.95) 

Math/Stats/Econ/MMSS  15 (13.76)  6 (10.91)  9 (15.25) 

Other Social Sciences  14 (12.84)  9 (16.36)  5 (8.47) 

Humanities/Arts  10 (9.17)  3 (5.45)  6 (10.17) 

Edu/Comm./Journalism  23 (21.10)  9 (16.36)  17 (28.81) 

Engineering/CS  30 (27.52)  19 (34.55)  12 (20.34) 

          

School          

Bienen  1 (0.92)  1 (1.82)  1 (1.69) 

Communications  14 (12.84)  2 (3.64)  10 (16.95) 

McCormick  25 (22.94)  15 (27.27)  11 (18.64) 

Medill  8 (7.34)  3 (5.45)  7 (11.86) 

SESP  5 (4.59)  4 (7.27)  2 (3.39) 

Weinberg  48 (44.04)  27 (49.09)  26 (44.07) 

Dual degree*  1 (0.92)  0 (0.00)  0 (0.00) 

Comm/Weinberg/SESP**   5 (4.59)   3 (5.45)   2 (3.39) 

*includes BA/BS(Engineering), or BA/BMUSIC       

**some students mistook dual degree as dual major, however NU only permits two types of  
dual degree as indicated above. These wrong entries are combinations of these three schools 

 

Participants were also asked to provide a ranking for the 6 major categories, with 1 being 

the most preferred and 6 the least. Table 3 shows the mean and standard deviations of the 

ranking, with a lower mean indicating more preferred on average. The most preferred majors 

were Other Social Sciences for random and low-income samples and Humanities and Arts for 

high-income sample. The least preferred categories are Education/Communication/Journalism 

for all three groups. The low-income sample gave a less preferable ranking for Humanities/Arts 

than and more preferable ranking for Engineering/CS than the other two groups. Interestingly, 

the means in ranking do not correspond favorably to the distribution of primary intended majors: 
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for the random sample, the most frequent intended primary major categories, Engineering/CS 

and Edu/Comm/Journalism, are the least preferred on average. While Social Sciences, the second 

least frequent category, is the most preferred.  

Table 3 : Mean and SD of Ranking of Major Categories 

 Sample 

 Random  Low Income  High Income 

  Mean (SD)   Mean (SD)   Mean (SD) 

         

Natural Sciences 3.38 (1.68)  3.33 (1.53)  3.37 (1.60) 

Math/Stats/Econ/MMSS 3.48 (1.70)  3.44 (1.63)  3.42 (1.83) 

Other Social Sciences 2.85 (1.21)  2.96 (1.36)  2.91 (1.17) 

Humanities/Arts 3.55 (1.65)  3.74 (1.70)  3.51 (1.66) 

Edu/Comm./Journalism 3.95 (1.76)  3.87 (1.74)  3.89 (1.83) 

Engineering/CS 3.79 (1.99)  3.65 (2.13)  3.89 (1.93) 

 

Table 4: Random Sample_Ranking of Major Categories by… 

Ranking Frequency in sample 

Mean ranking in 

preference ordering 

1 Engineering/CS Other Social Sciences 

2 Edu/Comm./Journalism Natural Sciences 

3 Natural Sciences Math/Stats/Econ/MMSS 

4 Math/Stats/Econ/MMSS Humanities/Arts 

5 Other Social Sciences Engineering/CS 

6 Humanities/Arts Edu/Comm./Journalism 

 

For the low-income sample, while Edu/Comm/Journalism is the second most frequent 

category, it is the least preferred on average. For the high-income sample, Humanities/Arts and 

Other Social Sciences are the least frequent but the most preferred. These differences are 

consistent with that in each sample, 18-19% of the participants have intended primary majors 

that are different from their most preferred majors. It is possible that if one looks at the 

secondary majors the correspondence will be more positive, but if that is the case, one can raise 
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an interesting question of why only the secondary/tertiary intended major is the most preferred 

and not the primary one, and what factors lead to the primary intended major if it is not the most 

preferred. The large standard deviations indicate there is substantial heterogeneity in preferences 

over majors.  

Table 5:Low Income Sample_Ranking of Major Categories 

by… 

Ranking Frequency in sample 

Mean ranking in 

preference ordering 

1 Engineering/CS Other Social Sciences 

2 Edu/Comm./Journalism Natural Sciences 

3 Other Social Sciences Math/Stats/Econ/MMSS 

4 Natural Sciences Engineering/CS 

5 Math/Stats/Econ/MMSS Humanities/Arts 

6 Humanities/Arts Edu/Comm./Journalism 

 

Table 6: High Income Sample_Ranking of Major Categories 

by… 

Ranking Frequency in sample 

Mean ranking in 

preference ordering 

1 Edu/Comm./Journalism Humanities/Arts 

2 Engineering/CS Other Social Sciences 

3 Natural Sciences Natural Sciences 

4 Math/Stats/Econ/MMSS Math/Stats/Econ/MMSS 

5 Humanities/Arts Edu/Comm./Journalism 

6 Other Social Sciences Engineering/CS 

 

 

Table 7: GPA Comparison 

 Random Sample   Low Income Sample   
High Income 

Sample 

 Med. Mean SD  Med.  Mean SD  Med. Mean SD 

GPA 3.61 3.54 (0.35)  3.57 3.51 (0.38)  3.64 3.589 (0.31) 
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According to Table 7, the median and mean GPAs across the three samples are similar, 

with the low-income ones being slightly lower than the other two samples’. The similarities do 

not support previous findings on the academic achievement gap for low-income/first generation 

students. However, the low-income sample comes from students affiliated with Quest Bridge, 

who are likely to be Quest Scholars with merit-based scholarships. Thus the sample may consist 

of higher performing low-income students compared to average students with similar economic 

background.  

Table 8 shows the financial characteristics of the samples. Overall, Northwestern students 

come from families that are much wealthier than the average U.S. household, with a median 

household income of $130K and mean $186K, which is at over 90th percentile in the country. 

The low-income sample has a median and mean household income of around $30K, which 

makes sense given that we limited the sample to those with income at most $40K. The high-

income sample, consisting of those with household income of at least $110K, has a median 

income of $200K and mean of $275K. The mean amount of loans students borrowed this 

academic year is substantially lower for low-income student group, corresponding to the 

generous financial aid package: low-income sample students on average received $54K worth of 

scholarships from NU10. In the high-income group, 26 of 59 did not receive any NU Scholarship 

and 35 did not receive any state or federal grants 

 

 

                                                           
10 Perhaps unsurprisingly as 80% of students with household income $30K-$60K received NU scholarships with 

mean amount of $54,265 http://undergradaid.northwestern.edu/types-of-aid/scholarships-grants/northwestern-

scholarships.html#nu 

http://undergradaid.northwestern.edu/types-of-aid/scholarships-grants/northwestern-scholarships.html#nu
http://undergradaid.northwestern.edu/types-of-aid/scholarships-grants/northwestern-scholarships.html#nu
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Table 8: Sample Financial Characteristics 
  

 Sample   

 Random Low Income High Income 

 Med. Mean (SD) Med. Mean (SD) Med. Mean (SD) 

            

Estimated 

Household 

Income ($) 130,000 183,558 (159,752) 30,000 30,662 (7,789) 200,000 275,407 (158,402) 

            

Amount of 

Loans this 

Academic 

Year* ($) 0 3,208 (7,690) 0 1,258 (3,195) 0 3,022 (7,857) 

            

NU 

Scholarship** 

($) 0 9,128 (14,267) 55,000 53,888 (11,031) 0 6,878 (12,443) 

            

Federal/State 

grant ($) 0 2,520 (3,558) 9,710 9,939 (4,013) 0 922 (2,125) 

            

Expected 

probability of 

paying 40%-

60%  student 

loans on 

his/her own 

(%) 

92 78 (30) 95 81 (25) 91 76 (32) 

*66 participants from random sample, 41 from low income, and 35 from high income did not borrow any loans at all 

          

          

          

         

 The survey also asked students to estimate the range of their student loans upon 

graduation. The majority of students from each group estimated that their student loans would 

fall within the smallest bracket provided,  [0, 10K]. It is certainly possible that students 

incorrectly underestimated the amount, but if that’s the case it reflects students’ lack of attention 

and precision to this measure as it may not matter to them, and since the study aims to measure 
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expectations, this imprecision does not deviate from our overall goal. These estimates also make 

mathematical sense given the high number of students who did not borrow any loans (and hence 

either received enough aid or have a sufficiently high income).  

Figure 1 

 

Figure 2 
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Figure 3 

 

Given the lack of loans borrowed, it seems that simulating a reduction in loans does not 

produce changes in primary intended major. Participants were presented with different scenarios 

on financial aid and asked which major category they would choose, and only a few chose a 

category different from their current one:   

` 
Table 9: Counterfactual Major Choice and Financial Aid 

Number of participants who would change primary major if the X% of loans were reduced 

 Random  Low Income  High Income  

Reduction in 

loans       

10% 5  5  2  

20% 5  5  1  

30% 6  5  1  

50% 8  5  2  
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The responses to the questions on subjective expectations for major-specific outcomes 

are summarized below (for more detailed tables, see Appendix C). 

1) Pecuniary Outcomes  

Table 10 shows the median, mean, and standard deviation of the three samples’ expected 

income at age 35 after obtaining all desired degrees (I chose 35 instead of 30 from Zafar’s study 

because some graduate programs, especially those in the natural sciences, require longer time). 

All three groups had income estimates for each major category consistent with general findings 

on earnings and intuition, with the expected income for STEM majors being higher than that for 

Non-STEM ones (such as Humanities/Arts). Interestingly, the high-income sample tends to give 

higher estimates for STEM major categories than the other two groups. The results indicate that 

participants are aware of the income differences among majors, but the variation seems very 

large.  

The mean subjective belief in probability of fully paying back student loans by age 30 

and of obtaining an acceptable job immediately upon graduation reflects the expectations of 

earnings: STEM majors have higher averages than non-STEM ones (see Appendix B1 for 

standard deviations). 
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Table 10: Expected Income at Age 35 (in thousands of dollars) 

 Sample   

 Random  Low-income  High-income 

 
Med. 

Mean 

(SD)  
Med. 

Mean 

(SD)  
Med. 

Mean 

(SD) 

Major Category 

        

Natural Sciences 103 126 (67)  103 129 (75)  120 133 (60) 

         

Econ/Math/MMSS/Stats 139 165 (86)  130 150 (71)  167 184 (92)   

         

Other Social Sciences 80 98 (56)  80 100 (64)  81 95 ( 44) 

         

Humanities and Arts 61 75 (49)  60 81 (62)  66 72 (38) 

         

Education/Communication/Journalism 64 78 (52)  61 84 (58)  64 74 (49) 

         

Engineering/CS 148 165 (71)  144 166 (73)  163 178  (75) 
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Figure 4 

 

 

Figure 5 

 

Appendix B1 shows the details of the distribution of the outcome “being able to obtain an 

acceptable job immediately upon graduation.”  There is substantial heterogeneity both within and 

between the income groups. For example, in the random sample, while 97% of the participants 

believe there is at least a 50% they can obtain an acceptable job upon graduation if their primary 
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major were in Engineering/CS, only 73% agree so for Other Social Sciences and 42% for 

Humanities. The discrepancy is even larger for the low-income group: only 30% of the 

participants believe the outcome will occur if their primary major were in Humanities/Arts, but 

54% of the high-income group agree so. The low-income sample tends to be less optimistic 

about their job prospects across the majors than the high-income sample, while the high-income 

sample gives consistently higher estimates/beliefs for pecuniary outcomes for 

Math/Econ/MMSS/Stats.  Future studies can investigate how the income gap in confidence in 

employment affects post graduation outcomes.  

2) Non-Pecuniary Outcomes 

Besides the pecuniary outcomes such as income, job offer, and paying back student loans, 

other factors such as parental approval, enjoyment of coursework/work, and contribution of 

societal causes may also affect students’ utility in choosing a major.  

The average subjective probability of parental approval follows a similar trend as those for 

pecuniary outcomes (it will be interesting to collect parents’ expectations data and see what 

affects their approval). This pattern corresponds to the findings that “students believe their 

parents are more likely to approve majors associated with high social status and high returns in 

the labor market” (Zafar, 2012). Interestingly, the enjoyment of coursework and work shows a 

reverse trend, with the non-STEM majors having higher average probabilities.  

The “Other Social Sciences” category does not perform particularly well in beliefs related to 

pecuniary outcomes or parental approval, but does have higher mean subjective probabilities in 

enjoyment of coursework, enjoyment of work, and contribution of societal causes and is ranked 

the most or second most preferred category by all three groups, suggesting personal tastes also 

matter.  
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Figure 7 
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Figure 8 

 

3) Beliefs in Abilities 

One important determinant of major choice is whether one can handle the coursework 

and graduate. The survey collected subjective probabilities in being able to graduate with a major 

in each category, however, one important note is that, previous studies on major choice using 

subjective data tend to phrase this question as “If you were majoring in X, what do you think is 

the percent chance that you will successfully complete this major in 4 years?” Such wording 

implies that the respondent is allowed to change majors if he/she finds it too challenging, and the 

probabilities across all majors sum up to 100%. However, the framing of this question on my 

survey leads many to interpret it as, if you they were to choose major X and not allowed to 

change, what is the probability of you being able to graduate and not drop out11?  This question 

is a much more relaxed scenario than the previous one: while not many can claim that they can 

graduate with a high GPA from any major, being able to persevere through and not drop out of 

                                                           
11 The question was “What do you believe is the percent chance that you would graduate from Northwestern with a 

primary major in the following major categories? (a zero percent chance means you will  never graduate/drop out)” 
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Northwestern is different question. Now this question measures participants’ confidence in their 

ability to graduate if they have to choose that major, but the variation in beliefs is now reduced.  

This limitation largely reduced the potential heterogeneity in beliefs between the income groups.  

However, there is still heterogeneity in beliefs within groups.  Overall, the commonly perceived 

hardest major category, Engineering/CS, has the lowest mean probability. Looking deeper into 

the distribution as shown in Appendix B2, STEM majors have more heterogeneity in responses 

and percentages of from at most 12% to 100% were used, while the non-STEM ones observe less 

variation and generally higher subjective probabilities of graduating. Students were extremely 

confident about their ability to graduate if they were to major in “Other Social Sciences”: the 

minimum probabilities for the random, low-income, and high-income group were 31%, 40%, and 

76% respectively. High-income students also tend to be more confident than low-income 

students in Non-STEM majors: while the minimum probability of graduating if primary major 

were in Arts/Humanities is 65% for high-income, it was 9% for low-income, and 66% for high-

income and 18% for low-income if in Edu/Comm./Journalism. For the commonly perceived 

hardest category, CS/Eng, the distributions for all three groups are comparable despite the higher 

starting value for high-income group. 
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Figure 9 

 

Figure 10 
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IV. Econometric Model 

Recall that utility, Ui (w, g), is a function of a 4 x 1 vector of outcomes w realized in college and 

a 5 x 1 vector of outcomes g realized after graduating college, where vector w includes:  

 w1 successful graduating with that major 

 w2  GPA percentile compared to the rest of the NU students in that major 

 w3 enjoyment of coursework  

 w4 whether parents approve the major 

The vector g includes: 

 g1 ability to obtain an acceptable job immediately upon graduation 

 g2 enjoyment of working at jobs available after graduation 

 g3 income at available jobs at the age of 35 

 g4 ability to contribute to societal causes one supports 

 g5 ability to fully pay back student loans by age X 

First note that among the outcomes: {wr}r={1,3,4} and {gq}q={1,2,4,5} are binary, while w2 and 

g3 are continuous. Now, for ease of notation, I denote the set of binary outcomes b={ w1, w3, w4, 

g1, g2, g4, g5}, and the set of continuous outcomes d={ w2,  g3,}. I will rewrite the utility as a 

function of outcomes b, d.   Ideally, we can have the joint probability distribution for  Pik (w, g). 

To simplify computation, assume that the utility function is additively separable in the outcomes 

and identical for all students with observable characteristics Ci , and that their utilities only differ 

up to a random term eik , which is not observable to the researcher. Then the utility can be 

rewritten as:  

Ui (b, d) =∑ 𝑢𝑟 (𝑏𝑟,
7
𝑟=1  𝐶𝑖) + ∑ 𝑦𝑞(𝐶𝑖)𝑑𝑞

2
𝑞=1  + 𝑒𝑖𝑘 

Where 𝑢𝑟 (𝑏𝑟, 𝐶𝑖) is the utility from binary outcome br for someone with characteristics Ci, and  
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yq(Ci) is a constant for the outcome dq for someone with Ci and 𝑒𝑖𝑘 is the random error term. For 

all individuals with same Ci (at least the observable ones) and (b,d) up to the random term, utility 

is the same.  

Given this new equation, we can rewrite the choice for m to be: 

margmax∫ 𝑈𝑖(𝑤, 𝑔)𝑑Pik (w, g) over k Ji 

=argmax (∑ ∫ 𝑢𝑟 (𝑏𝑟, 𝐶𝑖)
7
𝑟=1 𝑑Pik (𝑏𝑟) + ∑ 𝑦𝑞(𝐶𝑖) ∫ 𝑑𝑞𝑑𝑃𝑖𝑘(𝑑𝑞)2

𝑞=1  + 𝑒𝑖𝑘 ) 

Since an individual chooses m from Ji that maximizes his/her utility given the subjective beliefs  

{Pik(br), Pik(dq)} for r in {1,..,7} and q in {1,2}, he/she chooses major m with probability:  

Pr (m| Ci, {Pik(br), Pik(dq)}; k Ji) 

=Pr (∑ ∫ 𝑢𝑟 (𝑏𝑟, 𝐶𝑖)
7
𝑟=1 𝑑Pim (𝑏𝑟) + ∑ 𝑦𝑞(𝐶𝑖) ∫ 𝑑𝑞𝑑𝑃𝑖𝑚(𝑑𝑞)2

𝑞=1  + 𝑒𝑖𝑚) 

> 

(∑ ∫ 𝑢𝑟 (𝑏𝑟, 𝐶𝑖)
7
𝑟=1 𝑑Pik (𝑏𝑟) + ∑ 𝑦𝑞(𝐶𝑖) ∫ 𝑑𝑞𝑑𝑃𝑖𝑘(𝑑𝑞)2

𝑞=1  + 𝑒𝑖𝑘) 

 k Ji, m  k.  

 (in other words, i chooses m with probability that m gives a greater utility than any other option 

k in choice set) 

Notice that, dPim(br)= Pim(br=1) if br=1, and equals Pim(br=0) if br=0. The probability of br=1 

comes directly from participants’ response on the sliding scale. Then the first component of the 

equation above becomes Pim(br=1) ur(br=1, Ci)+[1- Pim(br=1)] ur(br=0, Ci) 

For simpler notation, define ur(Ci)= ur(br=1, Ci) - ur(br=0, Ci), which is the difference in utility 

between outcome br happening and not happening  for someone with Ci. 

For continuous outcomes, the expected value of outcome is used and directly elicited from the 

participant.  

 



 
 

33 
 

Thus we rewrite the expected utility as:  

∑ 𝑃𝑖𝑚(𝑏𝑟 = 1)7
𝑟=1 𝑢𝑟(𝐶𝑖)  +  ∑ 𝑢𝑟(𝑏𝑟 = 0, 𝐶𝑖)7

𝑟=1  + ∑ 𝑦𝑞(𝐶𝑖)𝐸𝑖𝑚(𝑑𝑞)2
𝑞=1  +𝑒𝑖𝑚 

   (𝐸𝑖𝑚(𝑑𝑞)  is the expected value of the major-specific continuous outcome) 

  Thus we want to estimate ur(Ci) for r in 1 through 7 and yq(Ci) for q 1,2 as parameters, 

where ur(Ci) is the change in utility from occurrence of outcome br for a student i with 

characteristics Ci, and yq(Ci )  is the parameter for the continuous outcome dq for someone with 

Ci. {Pik(br=1)}r{1,..,7} 
 and {Eik(dq)} q{1,2}  are subjective beliefs elicited directly from the 

students as shown in the survey description. To ensure strict preferences between choices, I 

assume {𝑒𝑖𝑘} have a continuous distribution.  

V. Choice Model Estimation 

A. Homogenous Preferences Estimation 

Initially, I assume that utility function does not depend on individual characteristics. Then 

the probability i chooses major m is:  

Pr (m| {Pik(br), Pik(dq), kJi}) 

=Pr ( ∑ 𝑃𝑖𝑚(𝑏𝑟 = 1)7
𝑟=1 𝑢𝑟     +  ∑ 𝑦𝑞𝐸𝑖𝑚(𝑑𝑞)2

𝑞=1  +𝑒𝑖𝑚     > 

∑ 𝑃𝑖𝑘(𝑏𝑟 = 1)7
𝑟=1 𝑢𝑟     +  ∑ 𝑦𝑞𝐸𝑖𝑘(𝑑𝑞)2

𝑞=1  +𝑒𝑖𝑘 )  k Ji,   m ≠ k.  

Assume that the random terms {𝑒𝑖𝑘} are i.i.d for every individual i and choice k with a Type I 

extreme value distribution, then { 𝑒𝑖𝑘  -  𝑒𝑖𝑚} terms have a standard logit distribution. Then the 

probability that i chooses m is: 

= exp ( ∑ 𝑃𝑖𝑚(𝑏𝑟 = 1)7
𝑟=1 𝑢𝑟     +  ∑ 𝑦𝑞𝐸𝑖𝑚(𝑑𝑞)2

𝑞=1   ) 

  ∑ 𝑒𝑥𝑝k Ji  (∑ 𝑃𝑖𝑘(𝑏𝑟 = 1)7
𝑟=1 𝑢𝑟     +  ∑ 𝑦𝑞𝐸𝑖𝑘(𝑑𝑞)2

𝑞=1 ) 
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Maintaining the assumptions for the random terms, maximum likelihood estimates can identify 

the constants yq  and  ur.  

The stated choice for each student indicates his/her primary intended major, or, the most 

preferred major from the choice set, but the ranking of all the majors can provide richer 

information, which was included in the survey. Under the assumptions of standard logit, the 

probability of any ranking of majors can be written as a product of logits. For example, suppose 

a participant ranks the choice set {a, b, c,d} in the same order as each alternative appears, from 

best to worst, then assuming the errors are iid and Type I distributed, the probability of this 

preference ordering a>b>c>d can be written as product of probability of choosing a from {a, b, c, 

d}, of choosing b from {b, c, d} and of choosing c from {c,d}. Let Uij = βxij +eij     be the utility 

for i from choosing j from {a, b, c, d}, then 

 P(a>b>c>d) = 
exp (𝛽𝑥𝑖𝑎)

∑ exp (𝛽𝑥𝑖𝑗)𝑗∈{𝑎,𝑏,𝑐,𝑑}
 *

exp (𝛽𝑥𝑖𝑏)

∑ exp (𝛽𝑥𝑖𝑗)𝑗∈{𝑏,𝑐,𝑑}
 *

exp (𝛽𝑥𝑖𝑐)

∑ exp (𝛽𝑥𝑖𝑗)𝑗∈{𝑐,𝑑}
 

(Beggs, Cardell and Hausman,1981).  Then the model can be estimated using maximum 

likelihood (It is possible that one does not have complete ordering of all 6 categories of majors, 

and thus a model on incomplete ordering that drops the least preferred alternative was also run, 

but since the results are extremely similar, only the original model is reported).  

Both the stated choice and stated preference models are first estimated for the random sample.  

In the baseline model, I assume the same preference parameters for all students.  

Column (1) of Table 11 presents the maximum likelihood estimates using stated choice data. The  

relative magnitudes {ur} show the importance of each binary outcome in the choice.  

From the random sample, the difference in utility is positive and largest for being able to 

graduate in 4 years. The second most important outcome in the major choice is enjoyment of 

coursework, which is also positive and significant, followed by enjoyment of work. The 



 
 

35 
 

coefficients for percentileGPA, parental approval, paying off student loans by age 30 and 

contribution to causes are positive but not significant. The question on being able to pay off 

loans was asked for if when the participant is 30, 35, 40, and 45 years old, and the effects were 

all insignificant. Interestingly, income at available jobs and being able to find an acceptable job 

have negative although insignificant coefficients. The unimportance of income may be driven by 

the noise in the data as there is a large variation in responses.  
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Table 11: Estimation of Homogenous Preferences 

 (1) (2) 

  Using Stated Choice Using Stated Preference 

   

   

d1 percentileGPA 2.597 1.691* 

 [-1.160, 6.353] [0.557, 2.824] 

   

d2 income at available jobs -0.241 0.866** 

 [-1.609, 1.127]  [0.430, 1.301] 

   

Δb1 for graduating in 4 years 10.84* 3.214** 

 [3.084, 18.59]]  [1.411, 5.017] 

   

Δb2 for enjoying coursework 9.731*** 4.612*** 

 [5.006, 14.46]  [3.482, 5.742] 

   

Δb3 for approval of parents 2.656 2.994*** 

 [-0.640, 5.951]  [1.954, 4.033] 

   

Δb4 for finding an acceptable job -1.724 0.0688 

 [-5.923, 2.475]  [-1.193, 1.331] 

   

Δb5 for enjoying work 7.909** 3.207*** 

 [3.886, 11.93]  [2.186, 4.228] 

   

Δ6 for supporting 

societal/environmental causes 1.109 -0.0694 

 [-1.530, 3.747]  [-0.876, 0.737] 

   

Δ7 for paying off student loans at 

30 2.397 -0.917 

  [-1.437, 6.232]  [-2.092, 0.259] 

Groups 65 91 

Log-Likelihood -34.164 -264.292 

90% confidence intervals in brackets   

+ p<0.1   * p<0.05   ** p<.01   *** p<.001 
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Column (2) of Table 11 presents the maximum likelihood estimates using stated 

preference. The difference in utility levels is now largest and positive for enjoying coursework, 

followed by graduating in 4 years and enjoyment of work. Approval of parents, percentileGPA, 

and income, now have a positive and significant effects. These results are consistent with the 

findings by Zafar (2012, 2010) that enjoying coursework and work and gaining parents’ approval 

are the most important determinants of major choice. Contributing to causes and paying off 

student loans still have insignificant effects. Given the low range of expected student loans as 

described before, it is not surprising that students do not take this factor into consideration 

heavily in major choice. 

B. Heterogeneous Preferences  

So far, the model assumes all individuals have homogeneous preferences, but students 

with different characteristics are likely to have different preferences. For example, students who 

rely on their parents for financial support may care more about parental approval. Cultural 

background can also influence one’s preference for higher-paying jobs or lower-paying “public 

interest” jobs. Such heterogeneity, if exists but not considered, may bias the estimates. Ideally, I 

can relax the assumption that the parameters to be estimated depend on individual characteristics 

by interacting certain characteristics with beliefs or by subsampling further, but due to the 

limited sample size and lack of richer information on students’ family and cultural background 

(such as whether they have foreign-born parents, grew up in divorced households, grew up in 

foreign countries, etc), I was not able to account for such heterogeneity. However, instead of 

allowing limited heterogeneity by individual characteristics, I specify a random 

parameters/mixed logit model (from Discrete Choice Methods with Simulation by Kenneth Train 

2009) by allowing heterogeneity in preferences for the most important (significant in previous 
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models or based on economic intuition) outcomes: percentileGPA, enjoycourse,  enjoywork,  

parents’ approval (If one wishes, one can allow heterogeneity in preferences for all outcomes). 

These variables are allowed to vary with an independent normal distribution, and the mean and 

standard deviation for each will be estimated.  

If one believes that these parameters should have a positive effect on major choice for all 

individuals, one can specify a lognormal distribution instead. However I do not make this 

assumption for analysis (some rebellious college students may prefer to choose majors that go 

against their parents’ intentions, for example). 

The utility for student i from choosing major m is now:  

U(Ci, {Pim(br), Eim(dq)} r in {1,..,7}, q in {1,2} ) 

=∑ 1𝑟{1,4,6,7} 𝑃𝑖𝑚 (𝑏𝑟 = 1) ur+ ∑ 𝑃𝑖𝑚 (𝑏𝑠 = 1)usi𝑠={2,3,5}  + y2Eim(d2) + y1i Eim(d1) + e𝑖𝑚  

where usi and y1i  are allowed to vary in the population, and we continue to assume that eim is 

i.i.d with extreme value distribution.  

Denote the vector of random parameters as specified by βi with density f(βi|θ), where θ 

are the parameters of the distribution. Then, the probability of i choosing major m conditional on 

βi is: 

exp( ∑ 1𝑟{1,4,6,7} 𝑃𝑖𝑚 (𝑏𝑟 = 1) ur+ ∑ 𝑃𝑖𝑚 (𝑏𝑠 = 1)usi𝑠={2,3,5}  + y2Eim(d2) + y1i Eim(d1)   ) 

 ∑ 1𝑘𝐽𝑖  exp( ∑ 1𝑟{1,4,6,7} 𝑃𝑖𝑘 (𝑏𝑟 = 1) ur+ ∑ 𝑃𝑖𝑘 (𝑏𝑠 = 1)usi𝑠={2,3,5}  + y2Eik(d2) + y1i Eik(d1) )   

The unconditional probability of choosing m is the integral of this form over all possible values 

of βi depending on θ, that is: 

Pim(θ) =  ∫ Pr (m|{Pik(br), Eik(dq)}r in {1, . . ,7}, q in {1,2}, k in Ji, βi ) f(βi|θ) dβi 

Since this integral does not have a closed form, it cannot be computed analytically but 

can be approximated through simulation: for a given θ, a βi is drawn from its distribution. This 
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value is used to find the conditional probability of choosing m. Repeating this process for N 

draws, then the approximate unconditional choice probability is: 

1

𝑁
 ∑ Pr (m|{Pik(br), Eik(dq)}r in {1, . . ,7}, q in {1,2}, k in Ji,𝑁

𝑛=1  βid   ) 

The log likelihood function is approximated by the simulated log likelihood function  

 ∑ ln (𝑃𝑖(𝑖 θ))̂, and the estimated parameters maximize this simulated log likelihood function. 

The parameters estimated are the mean and standard deviation  of the outcomes that are allowed 

to vary according to a normal distribution.  

  The results are shown in Table 12 with the random parameters in parenthesis along with 

the corresponding standard deviations (SD). Only the standard deviation of random coefficient 

for enjoyment of coursework is significant at the 10% level, indicating that the coefficient does 

indeed vary in the population. The estimated means and SD’s of the random coefficients indicate 

share of population that places a positive or negative value on the attribute: The estimates 

suggest that a higher percentile in GPA and enjoyment of work are positive inducement for 

100% of the population, and enjoyment of coursework and parental approval have positive 

effects for 80% and 87% of the population, respectively.  
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Table 12:Estimation of Heterogenous Preferences_Random Sample 

Mixed Logit Using Stated Choice 

    

   Parameter   SD of Random Parameter 

d2 income at available jobs 0.324   

 [-1.320, 1.969]   

    

Δb4 for finding an acceptable 

job 4.640   

 [-0.173, 9.453]   

    

Δb1 for graduating in 4 years 6.148   

 [-2.032, 14.33]   

    

Δ6 for supporting 

societal/environmental 

causes 0.518   

 [-3.003, 4.039]   

    

Δ7 for paying off student 

loans at 30 2.581   

 [-1.700, 6.862]   

    

(d1 percentileGPA) 2.893  0.904 

 [-1.626, 7.411]  [-11.77, 13.58] 

    

(Δb2 for enjoying 

coursework) 10.86+  12.96+ 

 [1.272, 20.45]  [0.735, 25.19] 

    

(Δb5 for enjoying work) 17.94*  0.0640 

 [5.988, 29.89]  [-13.63, 13.76] 

    

(Δb3 for approval of parents) 10.70+  9.478 

 [1.323, 20.07]  [-0.901, 19.86] 

        

Cases 441   

Log-likelihood -52.482   
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90% confidence intervals in brackets   

+p<.10   * p<.05  ** p<.01   *** p<.001    

Variables in parenthesis are allowed to vary according to a normal distribution 

N=1,000 Halton draws used for simulation   

 

C. Preferences by Income 

I next allow the utility function to vary by our main individual characteristic of interest: 

income. The same baseline models are run on these two groups (mixed logit did not work due to 

small sample size). Column (1) of Table 13 presents maximum likelihood estimates using stated 

choice. For the low-income sample, the difference in utility levels is the largest and positive for 

enjoying work, followed by enjoying coursework, which is about half of magnitude of enjoying 

work.  Interestingly, being able to graduate in 4 years has a negative although insignificant 

coefficient—many observations were dropped due to insufficient variation within individuals. 

The expected income at age 35 now has a positive and significant effect on major choice but was 

insignificant for random sample under stated choice. Column (2), which uses stated preference, 

reveals that difference in utility is largest for enjoyment of course work, followed by being able 

to obtain acceptable jobs upon graduation and enjoyment of work. The effect of income is still 

positive although insignificant.  
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Table 13: Estimation of Homogenous Preferences_Low-income 

 (1) (2) 

  

Using Stated 

Choice 

Using Stated 

Preference 

   

d1 percentileGPA 
-2.666 1.442 

 [-7.928, 2.596] [-0.152, 3.036] 

   

d2 income at available 

jobs 
4.250* 0.125 

 [0.822, 7.677] [-0.531, 0.781] 

   

Δb1 for graduating in 

4 years 

-1.569 -0.271 

 [-12.03, 8.891] [-2.596, 2.054] 

   

Δb2 for enjoying 

coursework 
7.391 5.192*** 

 [-0.272, 15.05] [3.525, 6.860] 

   

Δb3 for approval of 

parents 
-5.105 0.782 

 [-11.62, 1.410] [-0.619, 2.184] 

   

Δb4 for finding an 

acceptable job 

4.379 2.028* 

 [-1.756, 10.51] [0.498, 3.558] 

   

Δb5 for enjoying 

work 
13.54+ 1.772* 

 [2.117, 24.971] [0.340, 3.204] 

   

Δ6 for supporting 

societal/environmental 

causes 

0.448 -0.151 

 [-3.139, 4.035] [-1.069, 0.766] 
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Δ7 for paying off 

student loans at 30 

1.129 0.373 

  [-3.319, 5.578] [-1.142, 1.887] 

Groups 37 47 

Log-likelihood -20.60 -153.52 

90% confidence intervals in brackets 

+ p<0.1   * p<0.05   ** p<.01   *** p<.001 

 

For the high-income sample, the stated choice analysis indicates that enjoying coursework and 

enjoying work are outcomes that result in greatest difference in levels of utility with significant 

and positive coefficients. Approval of parents also carries much weight with a magnitude 

comparable to the previous two outcomes. It is reasonable that since higher-income students get 

less financial aid and thus rely on their parents more for financial resources (who pay their loans 

and tuition), they pay more attention to parental advice. Certainly further analysis would be 

needed to draw conclusions.  Interestingly, under stated preference analysis, while the results for 

the three outcomes above are similar, expected income at age 35 now has a positive and 

significant effect, while being able to pay off student loans at 30 has a negative and significant 

effect.  
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Table 14: Estimation of Homogenous Preferences_High-income 

 (1) (2) 

  Using Stated Choice Using Stated Preference 

   

   

d1 percentileGPA -0.458 1.682+ 

 [-4.879, 3.964] [0.202, 3.162] 

   

d2 income at available jobs -2.127 1.063*** 

 [-5.369, 1.116] [0.535, 1.590] 

   

Δb1 for graduating in 4 years 
14.13 1.872 

 [-3.9813, 2.23] [-1.027, 4.771] 

   

Δb2 for enjoying coursework 
15.33** 5.839*** 

 [5.7732, 4.90] [4.210, 7.467] 

   

Δb3 for approval of parents 11.33+ 3.295*** 

 [1.1492, 1.51] [1.849, 4.741] 

   

Δb4 for finding an acceptable job 
5.041 0.747 

 [-8.0931, 8.17] [-1.160, 2.654] 

   

Δb5 for enjoying work 14.45** 2.882*** 

 [6.5872, 2.32] [1.504, 4.261] 

   

Δ6 for supporting 

societal/environmental causes 

5.082 0.215 

 [-1.0971, 1.26] [-0.937, 1.368] 

   

Δ7 for paying off student loans at 

30 
-1.632 -2.074* 

  [-10.76, 7.500] [-3.749, -0.398] 

Groups 50 43 

Log-likelihood -13.59 -138.13 

90% confidence intervals in brackets   

+ p<0.1   * p<0.05   ** p<.01   *** p<.001 
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D. Differences in Predicted Probabilities of Choosing Majors  

Table 15 shows the mean probability of choosing a primary major in each category for each 

sample group as predicted by the model under stated choice in table 1112.  

Table 15: Mean Predicted Probability of Choosing a Primary Major from Each Category 

 

To find out whether the differences in mean predicted probabilities are significant, I calculate the 

90% confidence intervals for each difference of means: 

 

 

 

 

 

 

 

 

 

 

                                                           
12 Calculated as the average of the predicted probabilities of majoring in each category, not to be confused with 

“predicted probability at the mean of each variable.”  Due to the properties of the logit models, these numbers 

should match the proportion sample in each category as show in descriptives, but there are discrepancies because the 

regression omitted many observations with incomplete data or insufficient variation.  

1. Natural 

Sciences

2. Math/Stats 

/Econ/MMS

S

3. Other 

Social 

Sciences

4. 

Humanities/

Arts

5. 

SESP/Comm.

/Journalism

6.Eng./CS

Random 0.1620 0.1463 0.1150 0.0552 0.2624 0.2592

Low Income 0.1671 0.1126 0.1710 0.0469 0.2280 0.2744

High Income 0.2644 0.1012 0.0448 0.0736 0.3056 0.2104
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Table 16: 90% Confidence Interval for Mean Predicted Difference of Primary Major Category 

 

The only significant difference is for low-income vs. high-income sample and for random sample 

vs. high-income sample in category 3: Low-income sample and random sample are predicted to 

have a mean probability of 12.6%  and 7.02% higher than the high-income sample to have a 

primary major in “Other Social Sciences”—which includes all social sciences majors offered by 

Weinberg other than MMSS/Econ such as sociology, psychology, political science, etc.  

 

 

 

 

R vs. L L vs. H R vs. H

1. 

Natural 

Sciences

[-.094121    .0838877] [ -.2202515    .0256677] [-.2100952    .0052781]

2. 

Math/Sta

ts 

/Econ/M

MSS

[-.0459999    .1134498] [ -.0739652    .0967194] [-.0289977    .1192019]

3. Other 

Social 

Sciences

[-.1238773    .0118796] [.0542262    .1982799] [.0209154     .119593]

4. 

Humaniti

es/Arts

[-.0356486    .0521387] [-.0865041    .0331395] [ -.0729169    .0360424]

5. 

SESP/Co

mm./Jour

nalism

[-.0695646    .1383037] [-.2013952    .0461906] [ -.1570668    .0706014]

6.Eng./C

S
[-.1284481        .098] [-.0650444     .192937] [ -.0598975     .157342]
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VI. Conclusion  

This study aims to understand the income gap in major selection and how students form 

expectations about major-related outcomes based on socioeconomic background.  

I ran analysis on the stated choice (student’s primary intended major) and stated preference 

(student’s preference ordering of the majors) models. The most important determinants in 

deciding a major (stated choice) for the random sample are graduating in 4 years, enjoying work, 

and enjoying coursework. Future outcomes matter more to low-income students as the 

significant determinants are enjoying work and expected income at age 35. While enjoying work 

and enjoying coursework are also significant for high-income students, they also care about 

parental approval in choosing a primary major. A limitation of the homogenous model using 

stated choice is that it assumes each individual in the sample has the same preferences. A random 

parameters model, which allows some outcomes to vary according to a normal distribution, 

shows that in the random sample, enjoying work and parental approval were positive 

inducements for only 80% and 87% of the population, and a larger sample would be needed for 

similar checks on the subsamples. While expected income was significant only for the low-

income group in the stated choice analysis, in which students pick only one major, it was 

significant for both low and high-income groups when they were asked to rank all the major 

categories. This result hints at that if students have to choose one major, non-pecuniary tastes 

matter, and if they can choose more than one major, they takes into consideration the practical 

aspects. For example, someone who likes philosophy may also double major in CS/Engineering, 

if abilities allow, to be protected against difficulties in the job market (many NU students have 

more than just one major). The analysis on ranking of majors corresponds to Zafar’s study on 

double majors (Zafar, 2011), which suggests that gaining parents’ approval and enjoying 
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studying and working in a field are outcomes that are important for both majors. However, for 

low-income students, parental approval is not a significant outcome in either the primary major 

choice or major ranking. 

  Lastly, the three samples were not predicted to have significantly different mean 

probabilities in choosing primary major in any of the categories except that the low-income and 

random samples have higher probabilities than the high-income group to choose “Other Social 

Sciences.” 

Due to generous financial aid policies at Northwestern, the majority of each of the three 

samples did not take out any loans this academic year, and a large majority of them expect that 

the range of loans will fall under $10K after 4 years—which explains why being able to pay off 

loans was not a significant predictor for any of the samples, and that under a simulated scenario 

in which students’ loans were changed into scholarships by up to 50%, only less than 10% of 

them would change their primary intended majors.  

VII. Further Discussion  

There are several limitations and possible extensions of the study:  

1. Causes of the difference in majoring in “Other Social Sciences” 

It is interesting that the income gap in major selection lies in the “Other Social Sciences” 

category and not areas that reflect our intuition, such as that low-income students are less likely 

to major in Humanities/Arts and more in Engineering, etc. A bigger question is: what does this 

gap imply for low/high-income students? How does it affect their life outcomes? Unfortunately, 

this category is defined very broadly and hard to isolate the aspects that differentiate it from 

other categories, or infer why there exists a difference based on household income. Future 

studies can explore separating this category into more sub categories based on characteristics. 
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One can also use the Fairlie decomposition technique to understand if the difference is caused by 

beliefs or preferences—if the latter, then policy intervention seems unnecessary, but if the 

former, such as if students have biased beliefs about the outcomes, then intervention/awareness 

programs may help reduce the gap.  

2. Categorization of majors 

I grouped majors together based on similarities, but as one can notice that “Other social 

sciences” could have been further dissected. It is also questionable whether grouping 

MMSS/Econ/Math/Stats together was appropriate as someone who majors in Math may have 

very different preferences from someone majoring in MMSS/Econ.  

3. Sample Size 

The small dataset for the subsamples made it hard to run mixed logit models and other 

models that permit heterogeneity in preferences. It was also an obstacle to understand whether a 

real difference exists in major choice by income groups: the low-income sample came mainly 

from students affiliated with QuestBridge and the friends they invited, thus they may have very 

similar characteristics. The three samples were comparable in many aspects, but there are non-

negligible differences in parents’ highest education. A bigger sample size will allow for 

interaction effects to see how parents’ education affect the influence of the variables of interest.  

4. Primary Intended Major 

 It will be helpful to ask for students’ second/tertiary majors that can complement the 

analysis of the stated preference analysis, such as exploring if students choose the first major by 

tastes and the second by practicality. 
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5. Financial aid 

The generous financial aid package at Northwester made it hard to study effects of loans 

on major choice, but perhaps a similar analysis can be run in public schools that do not give 

much financial aid, or on international students who do not receive financial aid. Major choice 

by international students will be of particular interest because, while their families may be 

wealthy in their home countries, their household income may be considered low in U.S. dollars 

in the U.S. Hence which one has a bigger effect: the environment they grew up in vs. the high 

amount of loans? The lack of variability of financial aid and student loans in the low-income 

sample made it hard to draw inference on the effects of these variables on major choice, however 

this does not mean that financial aid does not play a role: future studies can look specifically at 

students from mid-high-income households who do not receive much financial aid but are not 

wealthy enough to not incur substantial student debt.  

6. Design of questionnaire and assumptions  

Many of the models in this paper showed that percentile of GPA was not significant, 

which contradicts previous similar studies that showed ability was one of the main determinants. 

Perhaps changing it to be the binary variable of “Whether will obtain a 3.5 GPA” will be more 

salient and specific—while students may not care about how they stand compared to their peers 

in the same major, the specific GPA may matter more ( (Zafar, 2011) showed that this binary 

variable was significant). I also made the assumption that students from any schools can freely 

choose majors all across the undergraduate schools, and while it is certainly possible as listed in 

the NU policy, the difficulty and complication of process is uncertain. A set of outcomes I 

ignored in the model is the cost of choosing each major, such as the effort or hours per week one 

will need to spend per week. In measure of financial constraint, I looked mainly at financial aid 
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and loans, which did not affect low-income students substantially at Northwestern, but another 

more accurate measure would be how the low socioeconomic status affects their daily activities 

such as number of hours per week spent on working part time to support themselves in non-

tuition based expenses. 
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Appendix A_Survey Questions 
 

 

Eligibility  

1. Are you a full time freshman or sophomore at Northwestern University who is at least 18 

years old? 

2. Are you a U.S. Citizen/permanent legal resident? 

a. If yes to both, proceed to study (Intro to survey, instructions, and consent forms) 

General Academic Information Questions  

This section will ask about your academic information 

1. What is your grade level? 

a. Sophomore 

b. Freshman  

2. Which School are you in? 

a. Medill 

b. Communications 

c. Music 

d. Weinberg 

e. Engineering 

f. SESP 

3. Current Cumulative GPA________ 

 

Major Specific and Expectations Questions (for the following questions, please do not 

consult any outside sources or discuss with anyone) 

In this section, you will be asked about the percent chance of something happening. The percent 

chance is a number between 0 and 100. For example, 1-5% means “almost no chance,” and 20% 

means “not much chance,” and 80% and above indicates “a very good chance,” and 95% and 

above means “almost certain will happen.”  

Each of these questions will ask you to indicate the percent chance of an event happening if your 

primary major were in each of the categories. For example, consider this question: 

What do you believe is the percent chance that you will find the coursework challenging if your 

primary major were in of the following categories? 

i. Natural Sciences 

ii. Mathematics/Statistics/Econ/MMSS 

iii. Other Social Sciences (anthropology, political science, sociology, 

etc.)  

iv. Humanities and Arts (including music and fine arts, literature, 

languages, etc) 

v. SESP/Communications/journalism majors 

vi. Engineering/Computer Science  
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Then, for each category, imagine if your primary major were this, what do you think is the 

percent chance that you will find the coursework challenging? For example, for i) natural 

sciences: “if I were to major in natural sciences as my primary major, then there is a 50% chance 

that I will find the coursework challenging.” Repeat for all the rest of categories.  

(ask the participant to try out this example above by sliding the scale) 

1. What do you believe is the percent chance that you would graduate from 

Northwestern with a primary major in the following major categories? (a zero 

percent chance means you will  never graduate/drop out) 

2. Consider the situation where either you graduate with a Bachelor’s degree in each of the 

following major categories or you never graduate/drop out. Think about the other 

students at Northwestern who will graduate in each of these categories or never 

graduate/drop out. What do you believe is the percentile of where your ability stands 

compared to other NU students in each of the major categories? (if you are at X 

percentile, it means you believe you are better than x percentage of the students in this 

major. For example, saying that you are at 90th percentile of all students majoring in 

Economics means you are more able than 90% of the students studying Econ---assume 

ability means academic ability, aka GPA, and not considering future professional 

development potential) 

3. What do you believe is the percent chance that you would enjoy the coursework at each 

of the following categories? 

4. What do you believe is the percent chance that your parents will approve your major for 

each of the categories? 

5. What do you believe is the percent chance that you will obtain an acceptable job 

immediately upon graduation for each the following major categories?  

6. What do you believe is the percent chance that you would enjoy working at your job if 

your primary major were in each category? 

7. Fast forward to the future: imagine you are now 35 and have obtained all advanced 

degrees you want (including PhD, Master’s, MBA, etc). Suppose you received a 

Bachelor’s degree in each of the following major categories and are now working full 

time, what do you expect to earn per year (salaries and wages only, not including other 

personal income sources such as investment income, dividends, etc.) Assume no inflation 

(thus $1 today is $1 when you are 35) 

8. Under the same scenario as in Q7 (35 years old, full time, completed advanced degrees, 

received a Bachelor’s degree in each major below), what do you believe is the percent 

chance that you will earn at least $50,000? 

9. Under the same scenario as in Q7 (35 years old, full time, completed advanced degrees, 

received a Bachelor’s degree in each major below), what do you believe is the percent 

chance that you will earn at least $100,000? 

10. What do you believe is the percent chance that you would be able to contribute to the 

causes that you support in your career if you primary major were in each of the following 

categories? 

11. What do you believe is the percent chance that you can fully pay back student loans by 

the time you are 30 years old if you were to major in each of the following categories? 
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12. What do you believe is the percent chance that you can fully pay back student loans by 

the time you are 35 years old if you were to major in each of the following categories? 

13. What do you believe is the percent chance that you can fully pay back student loans by 

the time you are 40 years old if you were to major in each of the following categories? 

14. What do you believe is the percent chance that you can fully pay back student loans by 

the time you are 45 years old if you were to major in each of the following categories? 

Other background and demographic questions 

This section will ask about some specifics about your personal and family background. 

If there is information you are not sure, for this section, you can look up your account 

information such as on Caesar for the financial aid section, but please INDICATE that 

you did if needed.  

2. What is your age? 

3. What is your sex? 

a. male 

b. female  

4. Are you Hispanic? 

5. What is your race (check all that reply)? 

a. White 

b. Asian 

c. Black 

d. Native Americans/Pacific islanders/Hawaiian  

e. other_ 

6. What is the category of your primary intended major (can be declared or 

undeclared—if undeclared, choose the most likely one) 

a. Categories 

i. Natural Sciences 

ii. Mathematics/Statistics/Econ/MMSS 

iii. Other Social Sciences (anthropology, political science, sociology, 

etc.)  

iv. Humanities and Arts (including music and fine arts, literature, 

languages, etc) 

v. SESP/Communications/journalism majors 

vi. Engineering/Computer Science  

7. Highest education attained by mother:  

a. less than Bachelor’s 

b. Master’s 

c. Professional degree (MBA, JD, MD, etc) 

d. PhD 

8. Highest education attained by father  

a. less than Bachelor’s 

b. Master’s 

c. Professional degree (MBA, JD, MD, etc) 
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d. PhD 

9. Household income $ _______(combined incomes of all people sharing a 

particular residence, including salaries, wages, retirement income, cash 

government transfers, investment gains) 

10. Describe your financial aid package for the current academic year in dollars: 

a. Scholarships and Grants (funding that need not be repaid)  

i. Northwestern Scholarships____________ 

ii. Federal and State Grants/Scholarships________ 

iii. Outside Scholarships_______________ 

b. Work Study allotment________________($1,800 to $2,500) 

c. Loans (including need based loans such as Subsidized Stafford Loan, 

Perkins Loan, NU need based, and no need based ones such as Federal 

Parent PLUS, N Loan for Parents, Private Loans)____________________ 

d. other sources/programs that help pay for your tuition: 

_________(describe, such as GI benefits 

11. What do you think is the percent chance that your student loans after graduation 

(in 4 years) will be within the following bracket? 

a. 0-10K 

b. 10K-40K 

c. 40K-60K 

d. 60K-110K  

e. 110K-150K 

f. 150K-200K 

g. 200K and above  

12. What is the percent chance that you will pay back the following amount of student 

loans by yourself (not with family help) after graduation: 

a. (based on response to question above, the amount will be in intervals of 

20%, 40%, 60%, and 80% and above multiplied by the bracket indicated) 

13. How many siblings do you have who will also be/are in college while you are in 

college? 

14. Suppose your total scholarships/grants in 4 years of college were to be increased 

by (10% * student loan brackets), which of the following major categories will 

you choose as primary intended major (it’s Ok to choose the same as your current 

one)? 

15. Suppose your total scholarships/grants in 4 years of college were to be increased 

by (20% * student loan brackets), which of the following major categories will 

you choose as primary intended major (it’s Ok to choose the same as your current 

one)? 

16. Suppose your total scholarships/grants in 4 years of college were to be increased 

by (30% * student loan brackets), which of the following major categories will 

you choose as primary intended major (it’s Ok to choose the same as your current 

one)? 

17. Suppose your total scholarships/grants in 4 years of college were to be increased 

by (50% * student loan brackets), which of the following major categories will 
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you choose as primary intended major (it’s Ok to choose the same as your current 

one)? 

 

 



Appendix B1 
Distribution of subjective expectation of obtaining an acceptable job immediately upon 

graduation if primary major were in… 

 

 

 

 

Random 
 Beliefs  |      Freq.     %      Cum. % 

------------+------------------------------ 

          3  |          1        0.92        0.92 

         10 |          1        0.92        1.83 

         15 |          1        0.92        2.75 

         20 |          1        0.92        3.67 

         28 |          1        0.92        4.59 

         40 |          1        0.92        5.50 

         46 |          1        0.92        6.42 

         50 |          5        4.59       11.01 

         52 |          1        0.92       11.93 

         55 |          1        0.92       12.84 

         56 |          2        1.83       14.68 

         57 |          2        1.83       16.51 

         58 |          1        0.92       17.43 

         59 |          1        0.92       18.35 

         60 |          8        7.34       25.69 

         61 |          2        1.83       27.52 

         62 |          2        1.83       29.36 

         63 |          1        0.92       30.28 

         64 |          1        0.92       31.19 

         65 |          1        0.92       32.11 

         67 |          1        0.92       33.03 

         70 |          6        5.50       38.53 

         71 |          6        5.50       44.04 

         73 |          2        1.83       45.87 

         74 |          1        0.92       46.79 

         75 |          4        3.67       50.46 

         76 |          1        0.92       51.38 

         78 |          2        1.83       53.21 

         80 |          6        5.50       58.72 

         81 |          4        3.67       62.39 

         82 |          2        1.83       64.22 

         85 |          7        6.42       70.64 

         87 |          1        0.92       71.56 

         90 |          9        8.26       79.82 

         91 |          2        1.83       81.65 

         92 |          1        0.92       82.57 

         96 |          2        1.83       84.40 

         99 |          1        0.92       85.32 

       100 |         16      14.68   100.00 

------------+------------------------------ 

      Total |        109      100.00 

 

 

 

 

 

 

Natural Sciences 
 

 

Low Income 

Beliefs |      Freq.      %        Cum % 
------------+------------------------------ 

          4 |          1        1.82        1.82 

          8 |          1        1.82        3.64 

         10 |          1        1.82        5.45 

         23 |          1        1.82        7.27 

         33 |          1        1.82        9.09 

         45 |          1        1.82       10.91 

         49 |          1        1.82       12.73 

         50 |          1        1.82       14.55 

         56 |          1        1.82       16.36 

         57 |          1        1.82       18.18 

         58 |          1        1.82       20.00 

         59 |          1        1.82       21.82 

         60 |          2        3.64       25.45 

         61 |          1        1.82       27.27 

         62 |          3        5.45       32.73 

         67 |          2        3.64       36.36 

         68 |          1        1.82       38.18 

         69 |          1        1.82       40.00 

         70 |          4        7.27       47.27 

         71 |          1        1.82       49.09 

         73 |          1        1.82       50.91 

         74 |          1        1.82       52.73 

         75 |          6       10.91      63.64 

         78 |          2        3.64       67.27 

         80 |          1        1.82       69.09 

         81 |          1        1.82       70.91 

         83 |          1        1.82       72.73 

         85 |          2        3.64       76.36 

         86 |          1        1.82       78.18 

         90 |          3        5.45       83.64 

         91 |          1        1.82       85.45 

         92 |          1        1.82       87.27 

        100 |          7       12.73   100.00 

------------+------------------------------ 

      Total |         55      100.00 

 

 

 

 

 

 

 

 

 

 
 

 

High Income 
Beliefs |     Freq.         %      Cum. % 

------------+------------------------------ 

         10 |          1        1.69        1.69 

         20 |          1        1.69        3.39 

         46 |          1        1.69        5.08 

         50 |          3        5.08       10.17 

         52 |          1        1.69       11.86 

         55 |          1        1.69       13.56 

         56 |          2        3.39       16.95 

         60 |          4        6.78       23.73 

         61 |          2        3.39       27.12 

         63 |          1        1.69       28.81 

         70 |          3        5.08       33.90 

         71 |          5        8.47       42.37 

         73 |          2        3.39       45.76 

         75 |          2        3.39       49.15 

         76 |          1        1.69       50.85 

         78 |          1        1.69       52.54 

         80 |          4        6.78       59.32 

         81 |          1        1.69       61.02 

         82 |          1        1.69       62.71 

         85 |          3        5.08       67.80 

         87 |          1        1.69       69.49 

         90 |          3        5.08       74.58 

         91 |          1        1.69       76.27 

         96 |          2        3.39       79.66 

         99 |          1        1.69       81.36 

        100 |         11      18.64   100.00 

------------+------------------------------ 

      Total |         59      100.00 
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graduation if primary major were in… 

 

 

 

Random 

Beliefs |      Freq.     %      Cum.% 
------------+------------------------------ 
         26 |          1        0.92        0.92 

         30 |          1        0.92        1.83 

         46 |          1        0.92        2.75 

         48 |          1        0.92        3.67 

         49 |          1        0.92        4.59 

         50 |          1        0.92        5.50 

         52 |          1        0.92        6.42 

         59 |          1        0.92        7.34 

         60 |          3        2.75       10.09 

         63 |          1        0.92       11.01 

         65 |          3        2.75       13.76 

         66 |          1        0.92       14.68 

         67 |          1        0.92       15.60 

         68 |          1        0.92       16.51 

         69 |          1        0.92       17.43 

         70 |          4        3.67       21.10 

         71 |          2        1.83       22.94 

         72 |          1        0.92       23.85 

         73 |          1        0.92       24.77 

         75 |          5        4.59       29.36 

         76 |          1        0.92       30.28 

         77 |          2        1.83       32.11 

         78 |          1        0.92       33.03 

         79 |          2        1.83       34.86 

         80 |          6        5.50       40.37 

         81 |          3        2.75       43.12 

         83 |          2        1.83       44.95 

         84 |          1        0.92       45.87 

         85 |          6        5.50       51.38 

         86 |          2        1.83       53.21 

         87 |          1        0.92       54.13 

         88 |          3        2.75       56.88 

         89 |          2        1.83       58.72 

         90 |         10       9.17       67.89 

         92 |          5        4.59       72.48 

         93 |          1        0.92       73.39 

         94 |          2        1.83       75.23 

         95 |          2        1.83       77.06 

         96 |          1        0.92       77.98 

         97 |          2        1.83       79.82 

         99 |          1        0.92       80.73 

        100 |         21      19.27   100.00 

------------+------------------------------ 

      Total |        109      100.00 

 

 
 
 
 
 
 

Econ/Math/MMSS/Stats 

 
 

Low Income 

 
Beliefs |      Freq.        %       Cum.% 

------------+------------------------------ 

         15 |          1        1.82        1.82 

         26 |          1        1.82        3.64 

         30 |          2        3.64        7.27 

         37 |          1        1.82        9.09 

         41 |          1        1.82       10.91 

         50 |          1        1.82       12.73 

         59 |          1        1.82       14.55 

         64 |          1        1.82       16.36 

         65 |          1        1.82       18.18 

         67 |          1        1.82       20.00 

         69 |          1        1.82       21.82 

         70 |          3        5.45       27.27 

         72 |          1        1.82       29.09 

         75 |          1        1.82       30.91 

         76 |          1        1.82       32.73 

         77 |          1        1.82       34.55 

         80 |          1        1.82       36.36 

         81 |          3        5.45       41.82 

         82 |          1        1.82       43.64 

         83 |          2        3.64       47.27 

         84 |          1        1.82       49.09 

         85 |          4        7.27       56.36 

         86 |          1        1.82       58.18 

         87 |          2        3.64       61.82 

         90 |          5        9.09       70.91 

         92 |          1        1.82       72.73 

         94 |          2        3.64       76.36 

         96 |          1        1.82       78.18 

         97 |          1        1.82       80.00 

         98 |          2        3.64       83.64 

        100 |          9      16.36    100.00 

------------+------------------------------ 

      Total |         55      100.00 

 

     

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

High Income 

 
Beliefs |      Freq.         %      Cum.% 

------------+------------------------------ 

         30 |          1        1.69        1.69 

         48 |          1        1.69        3.39 

         52 |          1        1.69        5.08 

         60 |          1        1.69        6.78 

         65 |          3        5.08       11.86 

         66 |          1        1.69       13.56 

         69 |          1        1.69       15.25 

         70 |          1        1.69       16.95 

         73 |          1        1.69       18.64 

         75 |          1        1.69       20.34 

         77 |          1        1.69       22.03 

         79 |          1        1.69       23.73 

         80 |          1        1.69       25.42 

         81 |          2        3.39       28.81 

         83 |          2        3.39       32.20 

         84 |          1        1.69       33.90 

         85 |          1        1.69       35.59 

         88 |          2        3.39       38.98 

         89 |          1        1.69       40.68 

         90 |          8       13.56      54.24 

         92 |          5        8.47       62.71 

         93 |          1        1.69       64.41 

         94 |          2        3.39       67.80 

         95 |          2        3.39       71.19 

         96 |          2        3.39       74.58 

         97 |          1        1.69       76.27 

         99 |          1        1.69       77.97 

        100 |         13      22.03   100.00 

------------+------------------------------ 

      Total |         59      100.00 
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graduation if primary major were in… 

 

 

 

Random 
Beliefs |      Freq.        %       Cum.% 

------------+------------------------------ 

          9 |          1        0.92        0.92 

         10 |          1        0.92        1.83 

         18 |          1        0.92        2.75 

         20 |          1        0.92        3.67 

         24 |          1        0.92        4.59 

         26 |          2        1.83        6.42 

         28 |          1        0.92        7.34 

         30 |          1        0.92        8.26 

         31 |          1        0.92        9.17 

         32 |          1        0.92       10.09 

         34 |          1        0.92       11.01 

         37 |          2        1.83       12.84 

         40 |          2        1.83       14.68 

         41 |          2        1.83       16.51 

         43 |          2        1.83       18.35 

         45 |          1        0.92       19.27 

         46 |          1        0.92       20.18 

         47 |          1        0.92       21.10 

         49 |          2        1.83       22.94 

         50 |          4        3.67       26.61 

         51 |          3        2.75       29.36 

         53 |          1        0.92       30.28 

         55 |          1        0.92       31.19 

         57 |          2        1.83       33.03 

         58 |          1        0.92       33.94 

         59 |          1        0.92       34.86 

         60 |          5        4.59       39.45 

         61 |          1        0.92       40.37 

         62 |          1        0.92       41.28 

         63 |          2        1.83       43.12 

         64 |          5        4.59       47.71 

         65 |          3        2.75       50.46 

         66 |          1        0.92       51.38 

         67 |          2        1.83       53.21 

         69 |          1        0.92       54.13 

         70 |          9        8.26       62.39 

         71 |          2        1.83       64.22 

         72 |          1        0.92       65.14 

         73 |          2        1.83       66.97 

         75 |         11       10.09     77.06 

         76 |          1        0.92       77.98 

         78 |          1        0.92       78.90 

         79 |          1        0.92       79.82 

         80 |          4        3.67       83.49 

         81 |          2        1.83       85.32 

         83 |          3        2.75       88.07 

         84 |          1        0.92       88.99 

         85 |          3        2.75       91.74 

         88 |          1        0.92       92.66 

         90 |          2        1.83       94.50 

         92 |          1        0.92       95.41 

         98 |          1        0.92       96.33 

        100 |          4        3.67    100.00 

------------+------------------------------ 

      Total |        109      100.00 

Other Social Sciences 

 
Low Income 

Beliefs |      Freq.        %      Cum.% 

------------+----------------------------- 

         10 |          1        1.85        1.85 

         18 |          1        1.85        3.70 

         30 |          1        1.85        5.56 

         31 |          2        3.70        9.26 

         33 |          1        1.85       11.11 

         36 |          1        1.85       12.96 

         39 |          1        1.85       14.81 

         40 |          1        1.85       16.67 

         41 |          2        3.70       20.37 

         48 |          1        1.85       22.22 

         50 |          4        7.41       29.63 

         51 |          2        3.70       33.33 

         52 |          1        1.85       35.19 

         55 |          2        3.70       38.89 

         56 |          1        1.85       40.74 

         57 |          2        3.70       44.44 

         60 |          3        5.56       50.00 

         61 |          1        1.85       51.85 

         62 |          1        1.85       53.70 

         64 |          2        3.70       57.41 

         65 |          1        1.85       59.26 

         66 |          1        1.85       61.11 

         70 |          5        9.26       70.37 

         71 |          2        3.70       74.07 

         72 |          2        3.70       77.78 

         74 |          1        1.85       79.63 

         75 |          2        3.70       83.33 

         77 |          1        1.85       85.19 

         80 |          2        3.70       88.89 

         84 |          1        1.85       90.74 

         85 |          3        5.56       96.30 

         91 |          1        1.85       98.15 

         96 |          1        1.85     100.00 

------------+------------------------------ 

      Total |         54      100.00 

 

      

 

 

 

 

 

 

 

 

 

High Income 

Beliefs |      Freq.        %       Cum.% 

------------+------------------------------ 

          9 |          1        1.69        1.69 

         10 |          1        1.69        3.39 

         26 |          2        3.39        6.78 

         30 |          1        1.69        8.47 

         32 |          1        1.69       10.17 

         37 |          2        3.39       13.56 

         41 |          1        1.69       15.25 

         43 |          2        3.39       18.64 

         45 |          1        1.69       20.34 

         47 |          1        1.69       22.03 

         49 |          1        1.69       23.73 

         50 |          1        1.69       25.42 

         51 |          1        1.69       27.12 

         57 |          2        3.39       30.51 

         58 |          1        1.69       32.20 

         59 |          1        1.69       33.90 

         60 |          1        1.69       35.59 

         63 |          1        1.69       37.29 

         64 |          3        5.08       42.37 

         65 |          3        5.08       47.46 

         66 |          1        1.69       49.15 

         67 |          1        1.69       50.85 

         69 |          1        1.69       52.54 

         70 |          6       10.17      62.71 

         71 |          2        3.39       66.10 

         73 |          1        1.69       67.80 

         75 |          3        5.08       72.88 

         76 |          1        1.69       74.58 

         78 |          1        1.69       76.27 

         79 |          1        1.69       77.97 

         80 |          2        3.39       81.36 

         83 |          3        5.08       86.44 

         85 |          2        3.39       89.83 

         88 |          1        1.69       91.53 

         90 |          2        3.39       94.92 

         98 |          1        1.69       96.61 

        100 |          2        3.39    100.00 

------------+------------------------------ 

      Total |         59      100.00 
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Distribution of subjective expectation of obtaining an acceptable job immediately upon 

graduation if primary major were in… 

 

 

 

Random 
Beliefs |      Freq.         %      Cum.% 

------------+----------------------------- 

          5  |          1        0.92        0.92 

         10 |          2        1.83        2.75 

         12 |          1        0.92        3.67 

         14 |          1        0.92        4.59 

         16 |          1        0.92        5.50 

         17 |          2        1.83        7.34 

         18 |          2        1.83        9.17 

         19 |          2        1.83       11.01 

         20 |          5        4.59       15.60 

         22 |          2        1.83       17.43 

         24 |          3        2.75       20.18 

         27 |          1        0.92       21.10 

         28 |          1        0.92       22.02 

         29 |          1        0.92       22.94 

         30 |          7        6.42       29.36 

         32 |          1        0.92       30.28 

         35 |          4        3.67       33.94 

         37 |          1        0.92       34.86 

         39 |          3        2.75       37.61 

         40 |          5        4.59       42.20 

         43 |          1        0.92       43.12 

         45 |          1        0.92       44.04 

         46 |          5        4.59       48.62 

         47 |          2        1.83       50.46 

         48 |          2        1.83       52.29 

         49 |          1        0.92       53.21 

         50 |          6        5.50       58.72 

         51 |          1        0.92       59.63 

         52 |          1        0.92       60.55 

         54 |          1        0.92       61.47 

         58 |          1        0.92       62.39 

         59 |          3        2.75       65.14 

         60 |          5        4.59       69.72 

         61 |          1        0.92       70.64 

         63 |          1        0.92       71.56 

         64 |          1        0.92       72.48 

         65 |          3        2.75       75.23 

         66 |          1        0.92       76.15 

         67 |          1        0.92       77.06 

         68 |          1        0.92       77.98 

         70 |          6        5.50       83.49 

         71 |          2        1.83       85.32 

         72 |          1        0.92       86.24 

         73 |          2        1.83       88.07 

         75 |          1        0.92       88.99 

         76 |          1        0.92       89.91 

         81 |          2        1.83       91.74 

         82 |          1        0.92       92.66 

         83 |          1        0.92       93.58 

         85 |          2        1.83       95.41 

         96 |          1        0.92       96.33 

        100 |          4        3.67    100.00 

------------+------------------------------ 

      Total |        109      100.00 

Humanities and Arts 

 
Low Income 

Beliefs |      Freq.     %       Cum. % 

------------+------------------------------ 

          1 |          2        3.77        3.77 

          9 |          1        1.89        5.66 

         10 |          2        3.77        9.43 

         12 |          1        1.89       11.32 

         16 |          1        1.89       13.21 

         19 |          1        1.89       15.09 

         21 |          1        1.89       16.98 

         22 |          1        1.89       18.87 

         26 |          1        1.89       20.75 

         27 |          2        3.77       24.53 

         28 |          1        1.89       26.42 

         30 |          4        7.55       33.96 

         33 |          1        1.89       35.85 

         37 |          1        1.89       37.74 

         38 |          1        1.89       39.62 

         39 |          2        3.77       43.40 

         40 |          3        5.66       49.06 

         41 |          1        1.89       50.94 

         44 |          2        3.77       54.72 

         46 |          1        1.89       56.60 

         47 |          2        3.77       60.38 

         49 |          1        1.89       62.26 

         50 |          4        7.55       69.81 

         53 |          2        3.77       73.58 

         55 |          2        3.77       77.36 

         58 |          1        1.89       79.25 

         61 |          1        1.89       81.13 

         70 |          1        1.89       83.02 

         72 |          1        1.89       84.91 

         73 |          1        1.89       86.79 

         75 |          1        1.89       88.68 

         80 |          2        3.77       92.45 

         81 |          1        1.89       94.34 

         84 |          2        3.77       98.11 

         86 |          1        1.89     100.00 

------------+------------------------------ 

      Total |         53      100.00 

 

 

 

 

 

 

 

 
 

 

 

 

High Income 
Beliefs |      Freq.     %       Cum.% 
------------+------------------------------ 

          5 |          1        1.69        1.69 

         10 |         2        3.39        5.08 

         14 |          1        1.69        6.78 

         17 |          2        3.39       10.17 

         18 |          2        3.39       13.56 

         20 |          3        5.08       18.64 

         22 |          1        1.69       20.34 

         24 |          2        3.39       23.73 

         28 |          1        1.69       25.42 

         30 |          3        5.08       30.51 

         32 |          1        1.69       32.20 

         35 |          2        3.39       35.59 

         40 |          1        1.69       37.29 

         43 |          1        1.69       38.98 

         45 |          1        1.69       40.68 

         46 |          1        1.69       42.37 

         47 |          1        1.69       44.07 

         48 |          2        3.39       47.46 

         50 |          4        6.78       54.24 

         51 |          1        1.69       55.93 

         52 |          1        1.69       57.63 

         54 |          1        1.69       59.32 

         59 |          1        1.69       61.02 

         60 |          2        3.39       64.41 

         63 |          1        1.69       66.10 

         64 |          1        1.69       67.80 

         65 |          1        1.69       69.49 

         66 |          1        1.69       71.19 

         67 |          1        1.69       72.88 

         68 |          1        1.69       74.58 

         70 |          3        5.08       79.66 

         71 |          1        1.69       81.36 

         72 |          1        1.69       83.05 

         73 |          1        1.69       84.75 

         76 |          1        1.69       86.44 

         78 |          1        1.69       88.14 

         81 |          1        1.69       89.83 

         83 |          1        1.69       91.53 

         85 |          2        3.39       94.92 

         96 |          1        1.69       96.61 

        100 |          2        3.39    100.00 

------------+------------------------------ 

      Total |         59      100.00 

 

 

 

 

 

 



Appendix B1 
Distribution of subjective expectation of obtaining an acceptable job immediately upon 

graduation if primary major were in… 

 

Random 

 Beliefs     Freq.     %     Cum.% 
------------+------------------------------ 

          0 |          1        0.92        0.92 

         10 |          1        0.92        1.83 

         14 |          1        0.92        2.75 

         15 |          1        0.92        3.67 

         17 |          1        0.92        4.59 

         21 |          1        0.92        5.50 

         25 |          1        0.92        6.42 

         30 |          3        2.75        9.17 

         33 |          1        0.92       10.09 

         34 |          1        0.92       11.01 

         36 |          2        1.83       12.84 

         37 |          1        0.92       13.76 

         39 |          1        0.92       14.68 

         40 |          6        5.50       20.18 

         42 |          1        0.92       21.10 

         43 |          2        1.83       22.94 

         44 |          2        1.83       24.77 

         45 |          1        0.92       25.69 

         46 |          1        0.92       26.61 

         47 |          2        1.83       28.44 

         48 |          2        1.83       30.28 

         50 |          5        4.59       34.86 

         51 |          2        1.83       36.70 

         53 |          1        0.92       37.61 

         54 |          1        0.92       38.53 

         55 |          1        0.92       39.45 

         59 |          1        0.92       40.37 

         60 |         10        9.17      49.54 

         61 |          1        0.92       50.46 

         62 |          1        0.92       51.38 

         63 |          1        0.92       52.29 

         64 |          3        2.75       55.05 

         65 |          1        0.92       55.96 

         66 |          2        1.83       57.80 

         67 |          1        0.92       58.72 

         70 |         10        9.17      67.89 

         71 |          2        1.83       69.72 

         72 |          2        1.83       71.56 

         73 |          1        0.92       72.48 

         74 |          1        0.92       73.39 

         75 |          6        5.50       78.90 

         76 |          2        1.83       80.73 

         79 |          1        0.92       81.65 

         80 |          2        1.83       83.49 

         81 |          1        0.92       84.40 

         83 |          1        0.92       85.32 

         85 |          2        1.83       87.16 

         86 |          1        0.92       88.07 

         88 |          1        0.92       88.99 

         89 |          1        0.92       89.91 

         90 |          2        1.83       91.74 

         91 |          1        0.92       92.66 

         93 |          1        0.92       93.58 

         96 |          1        0.92       94.50 

         97 |          1        0.92       95.41 

        100 |          5        4.59    100.00 

      Total |        109      100.00 

Education/Communica-

tion/Journalism 

 
Low Income 

Beliefs |      Freq.     %        Cum.% 

------------+------------------------------ 

          0 |          1        1.82        1.82 

          2 |          1        1.82        3.64 

          9 |          1        1.82        5.45 

         12 |          1        1.82        7.27 

         15 |          2        3.64       10.91 

         20 |          2        3.64       14.55 

         26 |          1        1.82       16.36 

         29 |          1        1.82       18.18 

         35 |          2        3.64       21.82 

         39 |          1        1.82       23.64 

         40 |          1        1.82       25.45 

         43 |          1        1.82       27.27 

         48 |          1        1.82       29.09 

         49 |          1        1.82       30.91 

         50 |          4        7.27       38.18 

         51 |          2        3.64       41.82 

         52 |          1        1.82       43.64 

         59 |          2        3.64       47.27 

         60 |          3        5.45       52.73 

         62 |          2        3.64       56.36 

         64 |          1        1.82       58.18 

         65 |          4        7.27       65.45 

         68 |          2        3.64       69.09 

         69 |          1        1.82       70.91 

         70 |          2        3.64       74.55 

         72 |          1        1.82       76.36 

         74 |          1        1.82       78.18 

         75 |          1        1.82       80.00 

         76 |          1        1.82       81.82 

         78 |          1        1.82       83.64 

         80 |          2        3.64       87.27 

         81 |          1        1.82       89.09 

         85 |          1        1.82       90.91 

         88 |          1        1.82       92.73 

         89 |          1        1.82       94.55 

         90 |          1        1.82       96.36 

        100 |          2        3.64    100.00 

------------+------------------------------ 

      Total |         55      100.00 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

High Income 

Beliefs |      Freq.     %        Cum.% 

------------+------------------------------ 

         10 |          1        1.69        1.69 

         14 |          1        1.69        3.39 

         17 |          1        1.69        5.08 

         21 |          1        1.69        6.78 

         25 |          1        1.69        8.47 

         30 |          2        3.39       11.86 

         33 |          1        1.69       13.56 

         36 |          2        3.39       16.95 

         37 |          1        1.69       18.64 

         40 |          4        6.78       25.42 

         44 |          2        3.39       28.81 

         45 |          1        1.69       30.51 

         46 |          1        1.69       32.20 

         48 |          1        1.69       33.90 

         50 |          4        6.78       40.68 

         54 |          1        1.69       42.37 

         55 |          1        1.69       44.07 

         60 |          5        8.47       52.54 

         61 |          1        1.69       54.24 

         63 |          1        1.69       55.93 

         65 |          1        1.69       57.63 

         66 |          1        1.69       59.32 

         70 |          5        8.47       67.80 

         71 |          2        3.39       71.19 

         73 |          1        1.69       72.88 

         75 |          2        3.39       76.27 

         80 |          2        3.39       79.66 

         83 |          1        1.69       81.36 

         85 |          1        1.69       83.05 

         86 |          1        1.69       84.75 

         88 |          1        1.69       86.44 

         90 |          2        3.39       89.83 

         91 |          1        1.69       91.53 

         93 |          1        1.69       93.22 

         96 |          1        1.69       94.92 

        100 |          3        5.08    100.00 

------------+------------------------------ 

      Total |         59      100.00 

 

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix B1 
Distribution of subjective expectation of obtaining an acceptable job immediately upon 

graduation if primary major were in… 

 

 

 

 

 

Random 

 

Beliefs |      Freq.     %        Cum.% 

------------+------------------------------ 

         43 |          1        0.92        0.92 

         49 |          1        0.92        1.83 

         50 |          1        0.92        2.75 

         60 |          1        0.92        3.67 

         61 |          2        1.83        5.50 

         64 |          2        1.83        7.34 

         67 |          1        0.92        8.26 

         68 |          1        0.92        9.17 

         70 |          5        4.59       13.76 

         72 |          1        0.92       14.68 

         73 |          2        1.83       16.51 

         74 |          1        0.92       17.43 

         75 |          1        0.92       18.35 

         79 |          1        0.92       19.27 

         80 |          2        1.83       21.10 

         82 |          1        0.92       22.02 

         83 |          3        2.75       24.77 

         84 |          2        1.83       26.61 

         85 |          2        1.83       28.44 

         86 |          2        1.83       30.28 

         87 |          2        1.83       32.11 

         89 |          1        0.92       33.03 

         90 |         13       11.93     44.95 

         92 |          3        2.75       47.71 

         93 |          5        4.59       52.29 

         94 |          1        0.92       53.21 

         95 |          9        8.26       61.47 

         96 |          1        0.92       62.39 

         97 |          3        2.75       65.14 

         98 |          8        7.34       72.48 

        100 |         30      27.52   100.00 

------------+------------------------------ 

      Total |        109      100.00 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Engineering/CS 

 
Low Income 

 
Beliefs |      Freq.      %       Cum.% 

------------+------------------------------ 

         35 |          1        1.82        1.82 

         46 |          1        1.82        3.64 

         60 |          1        1.82        5.45 

         67 |          1        1.82        7.27 

         69 |          1        1.82        9.09 

         73 |          1        1.82       10.91 

         74 |          1        1.82       12.73 

         75 |          2        3.64       16.36 

         76 |          1        1.82       18.18 

         80 |          3        5.45       23.64 

         81 |          1        1.82       25.45 

         83 |          1        1.82       27.27 

         85 |          1        1.82       29.09 

         86 |          2        3.64       32.73 

         87 |          2        3.64       36.36 

         90 |          6       10.91      47.27 

         91 |          2        3.64       50.91 

         93 |          2        3.64       54.55 

         94 |          1        1.82       56.36 

         95 |          4        7.27       63.64 

         97 |          1        1.82       65.45 

         98 |          1        1.82       67.27 

        100 |         18      32.73   100.00 

------------+------------------------------ 

      Total |         55      100.00 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

High Income 

Beliefs |      Freq.     %        Cum.% 

------------+------------------------------ 

         49 |          1        1.69        1.69 

         50 |          1        1.69        3.39 

         60 |          1        1.69        5.08 

         61 |          2        3.39        8.47 

         64 |          1        1.69       10.17 

         70 |          3        5.08       15.25 

         73 |          1        1.69       16.95 

         79 |          1        1.69       18.64 

         80 |          1        1.69       20.34 

         83 |          1        1.69       22.03 

         84 |          1        1.69       23.73 

         86 |          1        1.69       25.42 

         89 |          1        1.69       27.12 

         90 |          7       11.86      38.98 

         92 |          1        1.69       40.68 

         93 |          2        3.39       44.07 

         94 |          1        1.69       45.76 

         95 |          4        6.78       52.54 

         96 |          1        1.69       54.24 

         97 |          1        1.69       55.93 

         98 |          6       10.17      66.10 

        100 |         20      33.90   100.00 

------------+------------------------------ 

      Total |         59      100.00 

 

 



Appendix B2 
Distribution of subjective expectation of graduating in four years if primary major were in… 

 

 

 

Random 

 
    Beliefs |      Freq.   %        Cum.% 

------------+------------------------------ 

         12 |          1        0.93        0.93 

         13 |          1        0.93        1.87 

         29 |          1        0.93        2.80 

         30 |          1        0.93        3.74 

         33 |          1        0.93        4.67 

         40 |          1        0.93        5.61 

         44 |          2        1.87        7.48 

         50 |          3        2.80       10.28 

         56 |          1        0.93       11.21 

         59 |          1        0.93       12.15 

         60 |          3        2.80       14.95 

         65 |          1        0.93       15.89 

         68 |          1        0.93       16.82 

         70 |          7        6.54       23.36 

         71 |          1        0.93       24.30 

         72 |          1        0.93       25.23 

         76 |          1        0.93       26.17 

         77 |          1        0.93       27.10 

         78 |          1        0.93       28.04 

         79 |          1        0.93       28.97 

         80 |          6        5.61       34.58 

         81 |          4        3.74       38.32 

         83 |          1        0.93       39.25 

         85 |          5        4.67       43.93 

         86 |          1        0.93       44.86 

         88 |          1        0.93       45.79 

         90 |          6        5.61       51.40 

         91 |          3        2.80       54.21 

         94 |          1        0.93       55.14 

         95 |         11       10.28     65.42 

         97 |          1        0.93       66.36 

         98 |          5        4.67       71.03 

         99 |          1        0.93       71.96 

        100 |         30      28.04   100.00 

------------+------------------------------ 

      Total |        107      100.00 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Natural Sciences 

 
 

Low Income 

 
Beliefs  |      Freq.        %      Cum.% 

------------+------------------------------ 

          5 |          1        1.85        1.85 

         13 |          1        1.85        3.70 

         14 |          1        1.85        5.56 

         17 |          1        1.85        7.41 

         20 |          2        3.70       11.11 

         30 |          1        1.85       12.96 

         40 |          1        1.85       14.81 

         49 |          1        1.85       16.67 

         50 |          1        1.85       18.52 

         61 |          1        1.85       20.37 

         70 |          3        5.56       25.93 

         75 |          1        1.85       27.78 

         78 |          1        1.85       29.63 

         79 |          1        1.85       31.48 

         80 |          6       11.11      42.59 

         81 |          2        3.70       46.30 

         82 |          1        1.85       48.15 

         85 |          1        1.85       50.00 

         87 |          1        1.85       51.85 

         90 |          3        5.56       57.41 

         91 |          3        5.56       62.96 

         93 |          1        1.85       64.81 

         95 |          5        9.26       74.07 

         99 |          1        1.85       75.93 

        100 |         13      24.07   100.00 

------------+------------------------------ 

      Total |         54      100.00 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

High Income 

Beliefs |      Freq.        %      Cum.% 

------------+------------------------------ 

         12 |          1        1.72        1.72 

         30 |          1        1.72        3.45 

         44 |          1        1.72        5.17 

         50 |          3        5.17       10.34 

         59 |          1        1.72       12.07 

         60 |          1        1.72       13.79 

         70 |          4        6.90       20.69 

         78 |          1        1.72       22.41 

         79 |          1        1.72       24.14 

         80 |          1        1.72       25.86 

         81 |          3        5.17       31.03 

         83 |          1        1.72       32.76 

         85 |          2        3.45       36.21 

         90 |          5        8.62       44.83 

         91 |          2        3.45       48.28 

         94 |          1        1.72       50.00 

         95 |          6       10.34      60.34 

         97 |          1        1.72       62.07 

         98 |          5        8.62       70.69 

         99 |          1        1.72       72.41 

        100 |         16      27.59   100.00 

------------+------------------------------ 

      Total |         58      100.00 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix B2 
Distribution of subjective expectation of graduating in four years if primary major were in… 

 

 

 

Random 

Beliefs |     Freq.           %     Cum.% 

------------+------------------------------ 

          0 |          1        0.93        0.93 

         14 |          1        0.93        1.87 

         15 |          2        1.87        3.74 

         20 |          2        1.87        5.61 

         30 |          1        0.93        6.54 

         34 |          1        0.93        7.48 

         37 |          1        0.93        8.41 

         40 |          2        1.87       10.28 

         50 |          1        0.93       11.21 

         54 |          1        0.93       12.15 

         55 |          1        0.93       13.08 

         58 |          1        0.93       14.02 

         60 |          2        1.87       15.89 

         64 |          1        0.93       16.82 

         66 |          2        1.87       18.69 

         69 |          2        1.87       20.56 

         70 |          4        3.74       24.30 

         71 |          1        0.93       25.23 

         72 |          1        0.93       26.17 

         75 |          3        2.80       28.97 

         77 |          3        2.80       31.78 

         80 |          8        7.48       39.25 

         81 |          4        3.74       42.99 

         82 |          2        1.87       44.86 

         83 |          2        1.87       46.73 

         84 |          1        0.93       47.66 

         85 |          2        1.87       49.53 

         86 |          2        1.87       51.40 

         87 |          2        1.87       53.27 

         88 |          1        0.93       54.21 

         89 |          1        0.93       55.14 

         90 |          3        2.80       57.94 

         91 |          1        0.93       58.88 

         92 |          1        0.93       59.81 

         93 |          1        0.93       60.75 

         95 |          8        7.48       68.22 

         97 |          3        2.80       71.03 

         98 |          1        0.93       71.96 

         99 |          1        0.93       72.90 

        100 |         29      27.10   100.00 

------------+------------------------------ 

      Total |        107      100.00 

 

 

 

 

 

 

 

Math/MMSS/Econ/Stats  

 
Low Income 

 

Beliefs |      Freq.     %        Cum. % 

------------+------------------------------ 

          0 |          1        1.85        1.85 

         10 |          1        1.85        3.70 

         18 |          1        1.85        5.56 

         20 |          2        3.70        9.26 

         33 |          1        1.85       11.11 

         40 |          2        3.70       14.81 

         50 |          1        1.85       16.67 

         55 |          1        1.85       18.52 

         58 |          1        1.85       20.37 

         64 |          1        1.85       22.22 

         65 |          1        1.85       24.07 

         70 |          4        7.41       31.48 

         75 |          2        3.70       35.19 

         79 |          1        1.85       37.04 

         80 |          2        3.70       40.74 

         82 |          2        3.70       44.44 

         83 |          1        1.85       46.30 

         84 |          1        1.85       48.15 

         85 |          1        1.85       50.00 

         87 |          1        1.85       51.85 

         88 |          1        1.85       53.70 

         90 |          4        7.41       61.11 

         92 |          1        1.85       62.96 

         93 |          2        3.70       66.67 

         95 |          4        7.41       74.07 

         97 |          1        1.85       75.93 

        100 |         13      24.07   100.00 

------------+------------------------------ 

      Total |         54      100.00 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 
High Income 

 

Beliefs |     Freq.        %      Cum. % 

------------+------------------------------ 

         14 |          1        1.72        1.72 

         20 |          1        1.72        3.45 

         30 |          1        1.72        5.17 

         40 |          1        1.72        6.90 

         50 |          1        1.72        8.62 

         60 |          1        1.72       10.34 

         66 |          2        3.45       13.79 

         69 |          2        3.45       17.24 

         70 |          1        1.72       18.97 

         71 |          1        1.72       20.69 

         75 |          3        5.17       25.86 

         77 |          2        3.45       29.31 

         80 |          3        5.17       34.48 

         81 |          1        1.72       36.21 

         82 |          1        1.72       37.93 

         83 |          2        3.45       41.38 

         84 |          1        1.72       43.10 

         85 |          2        3.45       46.55 

         86 |          2        3.45       50.00 

         87 |          1        1.72       51.72 

         88 |          1        1.72       53.45 

         90 |          1        1.72       55.17 

         91 |          1        1.72       56.90 

         95 |          4        6.90       63.79 

         97 |          2        3.45       67.24 

         98 |          1        1.72       68.97 

         99 |          1        1.72       70.69 

        100 |         17      29.31   100.00 

------------+------------------------------ 

      Total |         58      100.00 

 

 

 

 

 

 

 

 

 

 
 
 
 

 



Appendix B2 
Distribution of subjective expectation of graduating in four years if primary major were in… 

 

 

 

Random 

 
  Beliefs |      Freq.     %       Cum. % 

------------+------------------------------ 

         31 |          1        0.93        0.93 

         48 |          1        0.93        1.87 

         50 |          1        0.93        2.80 

         60 |          1        0.93        3.74 

         65 |          1        0.93        4.67 

         70 |          1        0.93        5.61 

         71 |          1        0.93        6.54 

         76 |          1        0.93        7.48 

         78 |          1        0.93        8.41 

         80 |          3        2.80       11.21 

         81 |          1        0.93       12.15 

         82 |          1        0.93       13.08 

         83 |          2        1.87       14.95 

         85 |          3        2.80       17.76 

         86 |          1        0.93       18.69 

         87 |          1        0.93       19.63 

         88 |          1        0.93       20.56 

         89 |          2        1.87       22.43 

         90 |          9        8.41       30.84 

         92 |          2        1.87       32.71 

         93 |          4        3.74       36.45 

         94 |          1        0.93       37.38 

         95 |          7        6.54       43.93 

         96 |          1        0.93       44.86 

         98 |          2        1.87       46.73 

         99 |          6        5.61       52.34 

        100 |         51     47.66    100.00 

------------+------------------------------ 

      Total |        107      100.00 
 

 

 

 

 

 

 

 

 

 

 

 

 

Other Social Sciences 

 

Low Income 

 Beliefs |      Freq.     %       Cum.% 

------------+------------------------------ 

         40 |          1        1.82        1.82 

         49 |          1        1.82        3.64 

         60 |          1        1.82        5.45 

         66 |          1        1.82        7.27 

         70 |          2        3.64       10.91 

         76 |          1        1.82       12.73 

         79 |          1        1.82       14.55 

         80 |          1        1.82       16.36 

         85 |          3        5.45       21.82 

         87 |          2        3.64       25.45 

         89 |          1        1.82       27.27 

         90 |          3        5.45       32.73 

         91 |          1        1.82       34.55 

         92 |          1        1.82       36.36 

         93 |          2        3.64       40.00 

         95 |          5        9.09       49.09 

         96 |          2        3.64       52.73 

        100 |         26      47.27   100.00 

------------+------------------------------ 

      Total |       55      100.00 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

High Income 

   Beliefs |   Freq.      %      Cum.% 

------------+------------------------------

----- 

         76 |          1        1.75        1.75 

         80 |          1        1.75        3.51 

         82 |          1        1.75        5.26 

         83 |          1        1.75        7.02 

         85 |          2        3.51       10.53 

         86 |          1        1.75       12.28 

         89 |          1        1.75       14.04 

         90 |          4        7.02       21.05 

         92 |          1        1.75       22.81 

         93 |          1        1.75       24.56 

         94 |          1        1.75       26.32 

         95 |          4        7.02       33.33 

         96 |          1        1.75       35.09 

         98 |          2        3.51       38.60 

         99 |          6       10.53      49.12 

        100 |         29      50.88   100.00 

------------+------------------------------ 

      Total |         57      100.00 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix B2 
Distribution of subjective expectation of graduating in four years if primary major were in… 

 

Random 

 
 Beliefs |     Freq.     %      Cum.% 

------------+------------------------------ 

         34 |          1        0.93        0.93 

         45 |          1        0.93        1.85 

         51 |          1        0.93        2.78 

         56 |          2        1.85        4.63 

         62 |          1        0.93        5.56 

         65 |          1        0.93        6.48 

         67 |          1        0.93        7.41 

         70 |          2        1.85        9.26 

         75 |          3        2.78       12.04 

         78 |          1        0.93       12.96 

         79 |          2        1.85       14.81 

         80 |          2        1.85       16.67 

         81 |          1        0.93       17.59 

         82 |          1        0.93       18.52 

         83 |          1        0.93       19.44 

         85 |          3        2.78       22.22 

         86 |          2        1.85       24.07 

         88 |          1        0.93       25.00 

         89 |          1        0.93       25.93 

         90 |          4        3.70       29.63 

         92 |          2        1.85       31.48 

         93 |          2        1.85       33.33 

         94 |          2        1.85       35.19 

         95 |          9        8.33       43.52 

         97 |          2        1.85       45.37 

         98 |          4        3.70       49.07 

         99 |          4        3.70       52.78 

        100 |         51     47.22    100.00 

------------+------------------------------ 

      Total |        108      100.00 

 

 

 

 

 

 

 

 

 

 

 

 

 

Humanities/Arts 

Low Income 

Beliefs |      Freq.        %       Cum.% 

------------+------------------------------ 

          9 |          1        1.82        1.82 

         34 |          1        1.82        3.64 

         40 |          1        1.82        5.45 

         50 |          1        1.82        7.27 

         52 |          1        1.82        9.09 

         56 |          1        1.82       10.91 

         70 |          1        1.82       12.73 

         75 |          3        5.45       18.18 

         77 |          1        1.82       20.00 

         80 |          2        3.64       23.64 

         83 |          3        5.45       29.09 

         84 |          1        1.82       30.91 

         85 |          1        1.82       32.73 

         86 |          1        1.82       34.55 

         88 |          1        1.82       36.36 

         90 |          3        5.45       41.82 

         93 |          1        1.82       43.64 

         95 |          5        9.09       52.73 

         97 |          3        5.45       58.18 

        100 |         23     41.82    100.00 

------------+------------------------------ 

      Total |         55      100.00 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

High Income 

Beliefs |      Freq.     %       Cum.% 

------------+------------------------------ 

         65 |          1        1.72        1.72 

         70 |          1        1.72        3.45 

         75 |          1        1.72        5.17 

         79 |          2        3.45        8.62 

         82 |          1        1.72       10.34 

         85 |          1        1.72       12.07 

         86 |          1        1.72       13.79 

         89 |          1        1.72       15.52 

         90 |          2        3.45       18.97 

         93 |          1        1.72       20.69 

         94 |          2        3.45       24.14 

         95 |          6       10.34      34.48 

         97 |          2        3.45       37.93 

         98 |          4        6.90       44.83 

         99 |          3        5.17       50.00 

        100 |        29      50.00   100.00 

------------+------------------------------ 

      Total |         58      100.00 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Prob. of Grad. if Majoring in  



Appendix B2 
Distribution of subjective expectation of graduating in four years if primary major were in… 

 

 

Random 

 
  Beliefs |      Freq.      %      Cum.% 

------------+------------------------------ 

         12 |          1        0.93        0.93 

         18 |          1        0.93        1.85 

         46 |          1        0.93        2.78 

         47 |          1        0.93        3.70 

         53 |          1        0.93        4.63 

         60 |          1        0.93        5.56 

         66 |          1        0.93        6.48 

         70 |          2        1.85        8.33 

         73 |          1        0.93        9.26 

         75 |          1        0.93       10.19 

         76 |          1        0.93       11.11 

         77 |          1        0.93       12.04 

         80 |          1        0.93       12.96 

         81 |          3        2.78       15.74 

         84 |          1        0.93       16.67 

         85 |          2        1.85       18.52 

         86 |          1        0.93       19.44 

         87 |          1        0.93       20.37 

         89 |          1        0.93       21.30 

         90 |          6        5.56       26.85 

         92 |          1        0.93       27.78 

         94 |          3        2.78       30.56 

         95 |         15       13.89     44.44 

         96 |          2        1.85       46.30 

         97 |          3        2.78       49.07 

         98 |          5        4.63       53.70 

         99 |          4        3.70       57.41 

        100 |         46      42.59   100.00 

------------+------------------------------ 

      Total |        108      100.00 
 

 

 

 

 

 

 

 

 

 

 

 

 

Edu/Comm./Journalism  

Low Income 

  Beliefs |      Freq.     %        Cum.% 

------------+------------------------------ 

         18 |          1        1.82        1.82 

         31 |          1        1.82        3.64 

         32 |          1        1.82        5.45 

         49 |          2        3.64        9.09 

         53 |          2        3.64       12.73 

         60 |          1        1.82       14.55 

         68 |          1        1.82       16.36 

         73 |          2        3.64       20.00 

         76 |          1        1.82       21.82 

         80 |          2        3.64       25.45 

         81 |          2        3.64       29.09 

         85 |          1        1.82       30.91 

         87 |          1        1.82       32.73 

         90 |          3        5.45       38.18 

         91 |          2        3.64       41.82 

         93 |          2        3.64       45.45 

         95 |          5        9.09       54.55 

         96 |          1        1.82       56.36 

         99 |          1        1.82       58.18 

        100 |         23      41.82   100.00 

------------+------------------------------ 

      Total |         55      100.00 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

High Income 

 Beliefs |      Freq.     %       Cum. % 

------------+------------------------------ 

         66 |          1        1.72        1.72 

         70 |          1        1.72        3.45 

         73 |          1        1.72        5.17 

         81 |          1        1.72        6.90 

         85 |          1        1.72        8.62 

         86 |          1        1.72       10.34 

         87 |          1        1.72       12.07 

         90 |          4        6.90       18.97 

         92 |          1        1.72       20.69 

         95 |         11       18.97     39.66 

         96 |          1        1.72       41.38 

         97 |          2        3.45       44.83 

         98 |          4        6.90       51.72 

         99 |          3        5.17       56.90 

        100 |         25      43.10   100.00 

------------+------------------------------ 

      Total |         58      100.00 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix B2 
Distribution of subjective expectation of graduating in four years if primary major were in… 

 

Random 

Beliefs |      Freq.     %          Cum.% 

------------+------------------------------ 

          5 |          1        0.93        0.93 

         18 |          2        1.87        2.80 

         19 |          2        1.87        4.67 

         20 |          3        2.80        7.48 

         23 |          1        0.93        8.41 

         24 |          1        0.93        9.35 

         25 |          1        0.93       10.28 

         33 |          1        0.93       11.21 

         39 |          1        0.93       12.15 

         40 |          2        1.87       14.02 

         41 |          1        0.93       14.95 

         48 |          1        0.93       15.89 

         51 |          1        0.93       16.82 

         53 |          1        0.93       17.76 

         56 |          1        0.93       18.69 

         58 |          2        1.87       20.56 

         59 |          1        0.93       21.50 

         62 |          1        0.93       22.43 

         63 |          1        0.93       23.36 

         65 |          1        0.93       24.30 

         67 |          1        0.93       25.23 

         68 |          1        0.93       26.17 

         69 |          1        0.93       27.10 

         70 |          2        1.87       28.97 

         71 |          2        1.87       30.84 

         72 |          2        1.87       32.71 

         73 |          2        1.87       34.58 

         74 |          1        0.93       35.51 

         75 |          2        1.87       37.38 

         78 |          2        1.87       39.25 

         80 |          8        7.48       46.73 

         81 |          4        3.74       50.47 

         82 |          1        0.93       51.40 

         84 |          1        0.93       52.34 

         85 |          4        3.74       56.07 

         87 |          2        1.87       57.94 

         89 |          1        0.93       58.88 

         90 |          1        0.93       59.81 

         91 |          5        4.67       64.49 

         92 |          2        1.87       66.36 

         93 |          1        0.93       67.29 

         94 |          1        0.93       68.22 

         95 |          5        4.67       72.90 

         97 |          1        0.93       73.83 

         98 |          1        0.93       74.77 

         99 |          3        2.80       77.57 

        100 |         24      22.43   100.00 

------------+------------------------------ 

      Total |        107      100.00 
 

 

 

Engineering/CS 

Low Income 

    Beliefs |     Freq.    %      Cum.% 

------------+------------------------------ 

          0 |          1        1.85        1.85 

          9 |          1        1.85        3.70 

         15 |          1        1.85        5.56 

         20 |          2        3.70        9.26 

         30 |          1        1.85       11.11 

         38 |          1        1.85       12.96 

         39 |          1        1.85       14.81 

         41 |          1        1.85       16.67 

         50 |          2        3.70       20.37 

         53 |          1        1.85       22.22 

         60 |          4        7.41       29.63 

         70 |          3        5.56       35.19 

         71 |          2        3.70       38.89 

         74 |          1        1.85       40.74 

         76 |          1        1.85       42.59 

         80 |          1        1.85       44.44 

         81 |          3        5.56       50.00 

         84 |          1        1.85       51.85 

         85 |          2        3.70       55.56 

         86 |          2        3.70       59.26 

         91 |          1        1.85       61.11 

         92 |          1        1.85       62.96 

         93 |          1        1.85       64.81 

         94 |          2        3.70       68.52 

         95 |          3        5.56       74.07 

        100 |         14      25.93   100.00 

------------+------------------------------ 

      Total |         54      100.00 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 
 

High Income 
 

Beliefs |      Freq.     %        Cum.% 

------------+------------------------------ 

         19 |          1        1.72        1.72 

         20 |          2        3.45        5.17 

         24 |          1        1.72        6.90 

         25 |          1        1.72        8.62 

         40 |          2        3.45       12.07 

         48 |          1        1.72       13.79 

         51 |          1        1.72       15.52 

         58 |          2        3.45       18.97 

         59 |          1        1.72       20.69 

         63 |          1        1.72       22.41 

         67 |          1        1.72       24.14 

         70 |          2        3.45       27.59 

         71 |          1        1.72       29.31 

         72 |          1        1.72       31.03 

         73 |          2        3.45       34.48 

         74 |          1        1.72       36.21 

         75 |          1        1.72       37.93 

         78 |          1        1.72       39.66 

         80 |          4        6.90       46.55 

         81 |          3        5.17       51.72 

         82 |          1        1.72       53.45 

         85 |          2        3.45       56.90 

         87 |          2        3.45       60.34 

         90 |          1        1.72       62.07 

         91 |          4        6.90       68.97 

         93 |          1        1.72       70.69 

         95 |          1        1.72       72.41 

         97 |          1        1.72       74.14 

         98 |          1        1.72       75.86 

         99 |          2        3.45       79.31 

        100 |         12      20.69   100.00 

------------+------------------------------ 

      Total |         58      100.00 

 
 
 

 
 

 

 

 

 

 

 



Appendix C_Beliefs Distribution_mean and SD 
 

 
 

Natural 

Sciences

Econ/Math/

MMSS/Stats

           

Other 

Social 

Sciences

      

Humanities 

and Arts

Education

/Commun

ication/Jo

urnalism

Eng./CS

%  chance of graduating 83.08 (20.35) 80.19 (23.23) 92.74 (12.02) 91.69 (13.34) 91.57 (15.48) 76.16 (25.44)

%  chance parents approve 88.20 (17.63) 90.60 (13.89) 75.53 (24.43) 60.96 (30.61) 65.56 (29.85) 93.61 (13.46)

%  chance enjoy coursework 55.92 (27.22) 48.79 (27.77) 71.94 (21.15) 70.27 (25.44) 62.25 (26.49) 51.22 (29.50)

%  chance  obtain job upon 

grad. 
74.04 (20.40) 82.39 (15.72) 62.82 (20.09) 48.33 (23.04) 60.43 (21.70) 88.79 (13.04)

%  chance  enjoy jobs 54.26 (27.75) 50.55 (29.17) 68.16 (21.87) 66.66 (28.20) 62.97 (26.99) 54.00 (30.03)

%   chance contribute to 

causes
74.53 (21.32) 54.92 (27.62) 73.15 (20.48) 66.78 (25.33) 73.60 (22.41) 61.03 (27.54)

%  chance pay back loans by 

30
66.83 (26.27) 76.86 (20.11) 58.51 (23.54) 49.28 (27.76) 51.92 (25.45) 82.26 (19.29)

Expected Income at age 35 126.24 (67.23) 164.75 (86.16) 97.84 (56.14) 75.65 (48.93) 77.82 (52.39) 164.89 (70.88)

Expected GPA percentile 

compared to peers
59.42 (21.53) 57.37 (23.19) 63.32 (24.88) 58.46 (27.30) 60.52 (26.94) 55.15 (25.64)

Beliefs in Major-Related Outcomes_Random Sample (Mean and SD)



Appendix C_Beliefs Distribution_mean and SD 
 

  

Natural 

Sciences

Econ/Math/

MMSS/Stats

           

Other 

Social 

Sciences

      

Humanities 

and Arts

Education

/Commun

ication/Jo

urnalism

Eng./CS

%  chance of graduating 77.17 (27.28) 76.81 (26.63) 91.16 (13.41) 87.16 (19.34) 86.13 (20.38) 74.17 (27.60)

%  chance parents approve 88.09 (16.94) 89.44 (15.19) 71.36 (27.92) 57.75 (31.90) 63.87 (29.27) 91.76 (15.12)

%  chance enjoy coursework 53.43 (28.54) 50.87 (28.88) 71.31 (21.46) 63.44 (29.57) 58.55 (29.17) 50.59 (29.70)

%  chance  obtain job upon 

grad. 
69.95 (22.69) 78.85 (21.11) 59.57 (18.49) 43.26 (22.44) 55.45 (24.59) 88.40 (13.90)

%  chance  enjoy jobs 51.22 (29.62) 49.94 (28.69) 65.38 (24.71) 61.66 (30.39) 59.75 (30.18) 50.51 (30.41)

%   chance contribute to 

causes
73.52 (26.59) 52.20 (30.69) 72.74 (21.66) 57.89 (27.63) 69.64 (25.66) 61.76 (29.00)

%  chance pay back loans by 

30
72.91 (25.37) 76.51 (22.92) 59.05 (25.51) 47.15 (29.08) 52.71 (27.50) 83.02 (18.27)

128.75 (75.07) 149.93 (71.90) 99.73 (64.50) 80.84 (62.21) 83.78 (58.28) 166.02 (73.07)

Expected Income at age 35

59.48 (25.86) 59.50 (24.07) 65.73 (24.50) 59.95 (24.16) 61.31 (24.89) 54.90 (28.04)

Expected GPA percentile 

compared to peers
59.42 (21.53) 57.37 (23.19) 63.32 (24.88) 58.46 (27.30) 60.52 (26.94) 55.15 (25.64)

Beliefs in Major-Related Outcomes_Low Income Sample (Mean and SD)



Appendix C_Beliefs Distribution_mean and SD 
 

  

Natural 

Sciences

Econ/Math/

MMSS/Stats

           

Other 

Social 

Sciences

      

Humanities 

and Arts

Education

/Commun

ication/Jo

urnalism

Eng./CS

%  chance of graduating 85.34 (19.52) 83.21 (20.14) 95.98 (6.15) 95.24 (8.05) 95.24 (7.51) 77.10 (23.43)

%  chance parents approve 90.12 (15.10) 94.44 (8.80) 74.56 (25.14) 62.05 (31.71) 66.14 (30.40) 95.93 (7.41)

%  chance enjoy coursework 57.48 (27.59) 52.67 (29.31) 73.71 (20.89) 72.92 (25.17) 64.31 (27.23) 47.22 (30.31)

%  chance  obtain job upon 

grad. 
75.63 (19.96) 86.02 (14.92) 63.68 (20.68) 49.41 (24.82) 59.61 (23.25) 89.69 (13.74)

%  chance  enjoy jobs 54.90 (28.64) 52.59 (30.92) 68.85 (20.75) 68.19 (28.86) 65.37 (27.84) 53.14 (31.15)

%   chance contribute to 

causes
75.00 (21.98) 54.89 (27.50) 74.21 74.21053 68.16 (25.04) 73.14 (23.98) 60.61 (29.07)

%  chance pay back loans by 

30
68.88 (25.48) 80.98 (18.63) 63.69 (23.92) 52.03 (30.30) 53.53 (28.28) 83.09 (21.11)

Expected Income at age 35 133.27 (60.41) 184.41 (91.96) 95.49 (44.50) 72.02 (38.32) 74.22 (48.52) 178.10 (74.53)

Expected GPA percentile 

compared to peers
60.66 (22.82) 58.11 (24.82) 66.61 (24.36) 62.14 (27.36) 63.14 (26.46) 54.48 (26.55)

Beliefs in Major-Related Outcomes_High Income Sample (Mean and SD)


