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II.  Executive Summary 
 
In the Fall quarter of 2009, Western Washington University enrolled about 900 transfer 

students, one-third of the incoming freshmen class that quarter.  More transfers were later 

admitted in the winter and spring quarters.  Given the large numbers of transfer students 

attending Western and the likelihood of increased reliance upon transfers in the future, it 

is important to understand what, if any, performance differences exist between transfer 

and native students. 

 

This report compares academic success of natives and transfers using two measures:  

grades earned after achieving 90 credits and earning a Western degree.  In order to make 

as precise comparisons as possible, this paper pools transfers and native (non-running 

start) students over a 7 year period (Fall, 2002 through Fall, 2009).  To make transfers 

and natives as comparable as possible, excluded are all natives who fail to earn 90 credits 

and all transfers who arrive at Western with less than 90 credits.  The remaining 23,951 

observations of students are at roughly the same place in their academic careers; both 

groups need to earn about 90 credits to graduate and both should begin to be focusing on 

their major and upper division coursework. 

 

Basic descriptive statistics suggest that natives hold a significant advantage over transfers 

in their probability of graduating.  Of the 11,784 native students who achieved 90 credits 

at Western, 64.6% eventually graduated while 51.6% of transfer students who came to 

Western with 90 or more credits graduated.  On average, native students also earn higher 

GPAs than transfers.  In courses taken after their 90
th

 credit, natives average GPAs of 

3.13 while transfers who come to Western with 90 credits average a GPA of 3.02.  

However, if one restricts the sample to students who attempt 30 credits at Western (after 

earning their 90
th

), native and transfer GPAs are statistically identical (3.15 v. 3.14).  

What appears to be happening over those first 30 credits is that transfers perform 

significantly worse than natives and many transfers dropout.  Those that remain perform 

as well as natives. 

 

The differences in overall GPA also occur in selected “gateway” courses.  Fourteen 

courses were chosen by Institutional Research as being courses which are required for 

large numbers of students to enter into one or many majors.  In six of these fourteen 

courses natives hold a statistical edge in GPA relative to transfers.  In the other eight, 

transfers and natives are statistically indistinguishable. 

 

While both measures of academic success suggest a native-transfer difference in GPAs, 

one must take care when making these types of comparisons.  As a group, transfers differ 

significantly from natives in ways other than academic performance.  Transfers to 

Western are 50% more likely to be first generation college students than natives.  

Transfers are older, more likely to be from disadvantaged racial groups, are less sure of 

their field of study, and are interested in different academic fields than natives who 

completed 90 or more Western credits.  Given these differences, this paper explores if 

academic success is driven by a true native-transfer difference or if transfers 
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underperform relative to natives because they have different backgrounds (for instance, 

they are more likely to come from environments that undervalues higher education). 

After controlling for these observables using various statistical methods, there is no 

evidence to suggest that transfers and natives differ in their conditional performance in 

either the fourteen gateway courses or in their overall Western GPA.  Said another way, 

despite natives averaging higher GPAs and performing better in select gateway courses, 

these differences are explained by the fact that transfers are more likely to be first 

generation (among other categories) and, after accounting for these initial differences, 

transfers and natives average similar GPAs. 

 

Despite the similarity in native and transfers average GPAs, this does not mean that the 

distribution of GPAs is the same across both groups.  This paper provides evidence that 

past academic performance is positively correlated with GPAs earned.  However, the 

relationship between past performance and Western GPA differs between natives and 

transfers.  Specifically, natives earning a high GPA on their first 90 credits average a 

significantly higher GPA on their subsequent 90 credits than does a transfer student who 

earned the same high initial GPA at their prior institution.  Interestingly, students 

transferring to Western with a low GPA earn higher Western GPAs than natives earning 

the same initial low GPA.  A few hypotheses strike me as plausible and, in order to save 

space, I suggest only one here:  strong natives may more quickly identify their field of 

study and, because of their interest in this field, earn higher grades than similarly strong 

transfer students. 

 

Even though average GPAs are no different between natives and transfers, a large 

difference in the likelihood of graduating exists between natives and transfers even after 

controlling for observables like first generation status.  One might expect that this occurs 

because a new transfer student, unused to the rigors of Western and its attendant stresses, 

would be likely to dropout shortly after arriving at Western.  Yet, even after excluding 

transfers who failed to attempt 30 credits at Western (their 120
th

 higher education credit), 

the probability of a native student graduating is 9.9% higher than that of a transfer.  This 

native advantage remains even after controlling for a student’s background, prior 

academic performance, and field of study. 

 

Not only are natives more likely to graduate than transfers, they are likely to do so faster.  

After controlling for observables, natives are 23.4% more likely to graduate within 2.5 

years of earning their 90
th

 credit than are transfer students.  A number of factors may 

contribute this including the ability to gain direction during a native’s early years on 

campus, greater difficulty encountered among transfer students when obtaining necessary 

courses to declare a major, and a higher propensity among transfer students to dropout of 

the university after receiving poor grades early after obtaining their 90
th

 credit. 

 

In addition to comparing native and transfer academic performance, the data used in this 

paper provides the opportunity to compare transfer students by their originating 

institution.  Among community college students, there are large differences in 

performance upon arrival at Western, as measured both by GPA and likelihood to 

graduate.  For instance, North Seattle Community College students average a 3.24 
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Western GPA while Bellingham Tech students average a 2.53.  Half of Spokane 

Community College students graduate from Western while over 82% of Lower Columbia 

Community College students do.  However, after controlling for observables, there are 

few community colleges that produce students who perform better or worse than others 

upon arriving at Western.  Nor are there differences between 2-year public community 

college students and students who transfer from 4-year public or private schools.  The 

one group of students to consistently underperform at Western are those who arrive from 

2-year private schools.  Yet, even these students are primarily products of one institution: 

the Northwest Indian College.  Distinguishing between the success of students from this 

particular college and their peers from other 2-year private schools is beyond the scope of 

this work. 



 7 

III.  Preliminaries 
 
III.A.  Data and Definitions 
 
I define a “native” student as one who began at Western as a true Freshmen.  This 

definition excludes running start students and students who transferred to Western from 

another institution.  While this does exclude transfer students, it does not mean that a 

native student have no college credits when they first arrive at Western.  Students earning 

AP credits or those who received college credit while simultaneously taking college 

courses can be native students.  These students are coded as cohort “F” in Western’s 

student data systems. 

 

Transfer students are non-running start students who transfer from another institution to 

Western.  This includes “traditional” transfer students (those starting their collegiate 

careers somewhere else) and also may include a running-start student who, after high 

school graduation, continued at their community college.  Basically, a transfer student is 

any student who enrolled in college after graduating from high school.  These students 

are coded as cohort “T” in Western’s student data systems. 

 

The data employed in this paper consists of all transfer students whose first quarter on 

Western’s campus occurred between Fall quarter 2002 and Fall quarter 2009.  This 

sample consists of 12,167 observations of transfer students.  Of those students, 8,303 

(68.2%) transferred to Western with at least 90 credits; Figure 1 displays the distribution 

of credits received by transfer students prior to enrolling at Western.  In this figure, the 

8,303 students who entered Western with more than 90 credits are to the right of the 

vertical, dashed blue line.  Throughout this paper I focus on transfer students entering 

Western with 90 or more credits. 

 

The data also consist of observations of 11,784 native students.  In order to make 

comparisons of native students to transfers as clear as possible, natives are included in 

this data only after receiving their 90
th

 credit at Western (this is their 90
th

 cumulative 

credit so it may also include credits transferred to Western while they were a high school 

student).  It is important to recognize that this sample excludes native students who drop 

out prior to achieving their 90
th

 credit.  Only native students who reach their 90
th

 credit in 

the Fall of 2002 or later are included in this sample.
1
 

 

This data was provided by Western’s Office of Institutional Research (IR) and includes 

demographic information, academic performance prior to achieving their 90
th

 credit (for 

native students), academic performance at their prior institution (for transfer students), 

WWU outcomes (GPA, graduation status, graduation honors), and performance in 

specific gateway courses identified by IR.  Some measures were missing for individuals 

and, in these cases, those observations were excluded from the analysis.  I note where this 

happens. 

                                                 
1
 This means that many early observations of native students began their Western careers prior to Fall, 

2002. 
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Throughout this paper I focus on two measures of GPA:  Post90GPA and Pre90GPA.  

Post90GPA measures the Western GPA earned by students in classes taken after 

achieving their 90
th

 credit.  For transfer students, this is identical to their Western 

GPA if they transferred to Western with 90 or more credits.  Pre90GPA measures the 

grade point average earned in courses prior to a student’s 90
th

 credit.  In the case of 

transfer students who come to Western with 90 or more credits, Pre90GPA is the GPA 

they transferred to Western (typically the cumulative GPA from their prior institution). 

Figure 1:  Distribution of Credit Hours Earned Prior to Transferring to WWU 

 
Notes:  N= 12,167 transfer students. 
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III.B.  Sample Selection Issues 
 

As already mentioned, throughout this paper I limit the exploration of transfer students to 

those who come to Western with 90 or more credits.  This partly is done because IR has 

provided data on natives only after they achieved 90 credits; comparing transfers who 

start with fewer than 90 credits with natives who have more would likely lead to biased 

estimates.  In short, comparing students who have obtained a similar number of credits 

limits the influence of credits on academic performance and all of the measures that go 

with it (difficulty of courses, courses within/outside of major, etc.). 

 

While limiting the analysis to transfers who come with 90 or more credits makes 

comparisons with natives more appropriate, excluding transfers with less than 90 credits 

can distort the overall image of transfer student performance.  As shown in Figure 2, 

there is a positive correlation between the average Post90GPA and the number of credits 

a transfer student brings to Western.  Students transferring to Western with less than 90 

credits average lower GPAs during their last 90 credits than students who transfer to 

Western with at least 90 credits.
2
  This fact has important implications on the information 

contained in the rest of this paper.  To preview later findings, in many cases it is shown 

that transfers with at least 90 prior credits perform as well as natives with 90 prior credits.  

Given that lower performing (on average) transfer students with less than 90 credits are 

excluded, we cannot assume that all transfers perform as well as natives.  Indeed, Figure 

2 suggests that this may not be the case. 

 

Examining only native students who obtain 90 credits at Western also introduces a 

sample selection issue.  In the freshmen class that entered in the Fall of 2007, 7% failed 

to register for courses the following spring and only 79% began their third year on 

campus.
3
  Since native dropouts prior to 90 credits are not included in these comparisons, 

one must take care when comparing natives versus transfers.  Like the case of excluding 

transfers, when I report that natives and transfers perform equally, I am comparing only 

those who earned 90 or more credits.  It is likely that the (roughly) 20% of natives 

dropping out before their 90
th

 credit are systematically different from other natives and all 

transfers.  I leave these issues to a later work. 

 

                                                 
2
 This ignores the attrition which is likely to happen to students transferring to Western with less than 90 

credits.  For instance, if a transfer student comes to Western with 60 credits, fails their first quarter, and 

then drops out, they are not recorded in Figure 2.  Only students who are successful enough to get to 90 

credits are represented in Figure 2. 
3
 See “Freshmen Who Plan to Transfer”, OSR Research Report at 

www.wwu.edu/socad/osr/documents/FreshmenwhoPlantoTransfer.pdf. 
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Figure 2:  Average Post90GPA for Transfer Students, by Credits Transferred to Western 

 
Notes:  N = 12,167 transfer students.  Dashed lines represent 95% confidence intervals 

for the mean. 
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IV. Question 1:  How Does Academic Performance Compare 
Between Native and Transfer Students? 

 

To answer this question, I look at three broad measures of academic performance: 

Post90GPA, the GPA earned in specific “gateway” courses, and whether or not the 

student graduated from Western.  I describe the approach used for each in the following 

sections. 

 

 

IV.A.1:  Performance as Measured by WWU GPA 
 

To compare Post90GPA of transfer and native students, I first exclude all transfer 

students who begin at Western prior to earning their 90
th

 credits (that is, I exclude all 

observations to the left of the blue line in Figure 1).  This exclusion makes native and 

remaining transfers relatively more comparable; after 90 credits both groups should be 

focusing on similar courses (i.e. upper division courses and courses within their major).  

The similarity in courses makes GPA comparisons more controlled than comparing 90+ 

credit native students with all transfers.  However, one can imagine native students 

continuing to enroll in lower division courses even after achieving 90 credits which, 

compared to transfer students who may be less likely to enroll in these courses, could 

lower native Post90GPAs.
4
 

  

I further exclude all students who, after achieving their 90
th

 credit, fail to attempt to take 

30 additional Western credits.  By dropping students who attempt a small number of 

credits after their 90
th

, I hope to exclude the very lowest Post90GPAs that occur when a 

student enrolls in only one quarter, performs poorly, and as a result leaves Western.  

Since native students have experienced significant transition issues prior to their 90
th

 

credit, excluding students failing to take 30 credits after their 90
th

 credit 

disproportionately eliminates transfer students who are experiencing a new school during 

this time.  If transfers perform poorly upon entering Western, they may dropout prior to 

attempting their 30
th

 Western credit.  When these students are excluded from the analysis, 

one would observe that the remaining transfer students average higher GPAs and 

erroneously conclude that all transfers do better than they really do.
5
 

 

Figure 3 presents histograms of Pre90GPA and Post90GPA of native and transfer 

students who attempted at least 30 credits at Western after achieving their 90
th

 credit.  

Two immediate observations present themselves.  First, the Post90GPA mean of native 

students (mean = 3.155, st. dev. = .523, N = 10,128) is statistically identical to the 

Post90GPA mean of transfer students (mean = 3.149, st. dev. = .557, N = 6,586).  This 

similarity in averages suggests little academic difference between natives and transfers.  

Second, the Pre90GPA of natives (mean = 2.99, st. dev. = .467) is considerably lower  

                                                 
4
 I speculate that it would lower native Post90GPAs relative to transfer Post90GPAs based upon the fact 

that the average grade given at Western in 200-level courses is lower than that given in 300- and 400-level 

courses. 
5
 Indeed, the average Post90GPA of all transfer students who come to Western with 90 or more credits is 

3.01, a significantly lower average than the Post90GPA of transfers who attempt at least 30 credits. 
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Figure 3:  GPA Distribution of Students Who Attempted at Least 30 WWU Credits 

Notes:  For natives, N = 10,063, for transfers N = 6,567. 

 

 

than that of transfers (mean = 3.20, st. dev. = .428).  A few possibilities may account for 

this second fact.  Most obviously, to be admitted to Western, transfer students must have 

good GPAs from their prior school; those with low GPAs aren’t admitted and won’t be 

part of the distribution in Figure 3.  However, given that transfer and native students 

average similar Post90GPAs, the fact that transfer students have significantly higher 

Pre90GPAs suggests that the underlying process that transforms Pre90GPAs into 

Post90GPAs differs between transfer and native students.  This would occur if the 

originating transfer schools assign higher Pre90 grades to their students than Western 

does.  If this is the case, then a transfer student, with an identical Pre90GPA, would not 

perform as well as a native Western student.  Another possibility is that the composition 

of transfer students and native students differs in systematic ways that account for 

differences in prior GPAs.  I explore each of these possibilities in the following sections. 

 

One possibility is that the composition of transfer and native students differs in such a 

way as to mask existing GPA differences.  For instance, imagine if transfer students were 

more likely to study a particular subject than natives and this subject, on average, gave 

higher grades to its students than the Western average.  This would tend to inflate transfer 

Post90GPA averages relative to natives and, based upon the comparisons of Figure 3, 
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Figure 4:  Transfer and Natives with at Least 30 WWU Credits, 

Descriptive Statistics 

 Natives  Transfers 

Post90GPA 3.155 

(.523) 

= 3.149 

(.557) 

Pre90GPA 2.994 

(.466) 

< 3.201 

(.428) 

Credits Earned 97.03 

(5.84) 

< 97.28 

(10.19) 

Age (years) 24.41 

(1.83) 

< 28.67 

(7.23) 

Male (=1 if male, 0 otherwise) .424 

(.494) 

= .438 

(.496) 

Black (=1 if black, 0 otherwise) .020 

(.141) 

= .017 

(.130) 

Hispanic (=1 if Hispanic, 0 otherwise) .031 

(.174) 

< .039 

(.192) 

Asian (=1 if Asian, 0 otherwise) .089 

(.285) 

> .059 

(.234) 

Indian (=1 if Indian, 0 otherwise) .015 

(.122) 

< .029 

(.169) 

AA (=1 if earned AA, 0 otherwise) 0 

(0) 

< .827 

(.378) 

First Generation (=1 if first generation, 0 

otherwise) 

.297 

(.457) 

< .466 

(.498) 

Interest
6
 (=0 if has definite field of study; 

1 if has interest in an area) 

.612 

(.487) 

< .808 

(.393) 

N 10,063  6,567 

Notes: > < represent statistical differences at the 95% level.  = represents no 

statistical difference.  The means and standard deviations of Post90GPA and 

Pre90GPA differ slightly from those presented in the text because this Figure 

presents the averages of those variables only if all other variables contained non-

missing data. 

 

 

would cause one to erroneously conclude that transfer students perform as well as 

natives. 

 

Figure 4 presents descriptive statistics of common demographic information by native 

and transfer students who attempt at least 30 WWU credits after completing their 90
th

 

credit.  On average, transfer students begin their post-90 credit Western careers with 

                                                 
6
 In this work, students are categorized in one of three ways: being a declared major, having indicated to 

Western (usually through the application process) that they have an interest in a major, and being 

undecided.  A student with an interest in a major has yet to declare a major and is likely to be less certain of 

their field of study.  In the regression work to follow, I distinguish between declared majors, interest, and 

undecideds. 
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slightly more credits than natives, are almost 5 years older, more likely to be Hispanic or 

American Indian, less likely to be Asian, and about 50% more likely to be first 

generation.  Further, at the time of admission 80.8% of transfers show an interest in a 

field (as opposed to a definite field of study or being undecided) while 61.2% of natives 

are at the interest level.
7
  Not surprisingly given the additional time spent on campus, 

conditional upon achieving 90 credits natives are more certain of their field of study than 

are transfers.  There are also significant differences in desired fields of study.  For 

example, at the time of admission 9.0% of natives want to study education versus 15.9% 

of transfers.  2.7% of natives and .6% of transfers want to study pre-med, 4% of natives 

and 7.2% of transfers hope to study psychology, and 2.2% of natives and 3.6% of 

transfers want to study communications.  Taken as a whole, these demographic and 

academic differences may mask actual performance differences of transfer students 

relative to native students. 

 

A common method for controlling for the impact of observables on a single dependent 

variable is to employ ordinary least squares (OLS).  OLS estimates the impact on a 

dependent variable (in this case Post90GPA) of each observable independent variable.  

OLS can then be used to “remove” the estimated impact of these observables on 

Post90GPA leaving a predicted Post90GPA that would occur if both groups (natives and 

transfers) had identical observables.  In essence, OLS allows a researcher to ask what the 

difference in Post90GPA would be between transfers and natives if each group had the 

identical composition of observable variables. 

 

Figure 5 reports the results of numerous OLS estimates each using a slightly different set 

of control variables.  For instance, when no control variables are included, row 1 of 

Figure 5 indicates that native students are expected to score .006 GPA points higher than 

transfer students.  This is the exact difference that appears between natives and transfers 

in Figure 4.  When basic demographic observables are controlled for such as age, 

numbers of credits previously earned, gender, and race, natives are expected to score .015 

GPA points better.  This is a small difference and is not estimated precisely enough to 

statistically differ from zero. 

 

However, when indicators for preferred field of study are included as control variables, 

native students are expect to earn a GPA of .058 units higher than transfer students.  This 

lends evidence supporting the previously mentioned hypothesis that transfer students are 

more likely to be interested in subjects at Western that grade easier and thereby tend to 

inflate the average transfer Post90GPA relative to native students. 

 

Another potential reason that may alter the average GPAs of transfer and native students 

are that these students enter Western as part of different cohorts of students.  During 

some years, Western is more competitive than others and in any given year may be more 

(or less) selective in who is admitted.  Because of this, some marginal natives (and 

transfers) may be part of one cohort but, an identical student applying in a different year  

                                                 
7
 To be clear, this means that 19.2% of transfers are either undecided or have declared a major and 38.8% 

of natives are either undecided or have declared a major.  Indeed, 2.7% of all transfers are undecided as are 

18.9% of natives. 
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Figure 5:  Post90GPA Native/Transfer Conditional Differences 

Control Variables Estimated Native – Transfer 

Post90GPA Difference 

None .006 

(.008) 

A:  Age, Age
2
, Credits Earned, Credits Earned

2
, Male, 

Black, Hispanic, Asian, Indian, AA, First Generation 

.015 

(.017) 

B:  Set A + indicator variables for intended field of 

study
8
 

.058*** 

(.017) 

C:  Set B + indicator variables for quarter that student 

earned their 90
th

 credit 

.093*** 

(.018) 

Notes:  Robust standard errors in parenthesis.  *** represents statistically different 

from zero at the 99% level.  Regression results from these four regressions are 

presented in Appendix A. 

 

 

may not be admitted.  This seemingly random difference in cohort quality could impact 

grading of professors (because they experience varying student quality over time) or it 

could help students succeed (if there are positive peer effects and they happen to be in a 

strong cohort).  In order to partially control for this type of effect, variables indicating 

which quarter a student earned their 90
th

 credit were included.
9
  In effect, including these 

indicator variables in an OLS regression creates a fixed-effects estimator.  In other words, 

the native-transfer comparison is made against other students in their own cohort rather 

than across many different cohorts.  When these indicator variables are included, native 

students score .093 Post90GPA points higher than transfer students in their same cohort.  

Taken as a whole, despite native and transfer students averaging almost identical 

Post90GPAs, native students appear stronger than transfer students after controlling for 

demographic, field and cohort effects.  Overall, these differences are small (almost one- 

tenth of a Post90GPA) but precisely enough measured to be statistically different than 

zero at the 99
th

 percent level. 

 

While Figure 5 concentrates on the importance of demographic and background variables 

in determining Post90GPA, it excludes an obvious measure of potential academic 

success:  Pre90GPA.  Students doing well in the past will likely do well in the future and 

excluding this source of variation from OLS can bias its findings.  Panel A of Figure 6 

presents the average Post90GPA as a function of Pre90GPA for both transfers and 

natives.  To be clear, the average Post90GPA of a transfer student who earned a 

Pre90GPA of 3.0 is 2.99 while the average Post90GPA of a native student who earned 

the same Pre90GPA is a 3.17.  Panel A demonstrates that the average Post90GPA of 

transfers relative to natives depends upon their grades earned on their first 90 credits.  

“Weak” transfers, that is transfer students earning a Pre90GPA less than 2.5 actually 

average higher Post90GPAs than “weak” native students.  However, “strong” native  

                                                 
8
 A students intended field of study is typically determined by the response a student makes on an 

application for admission to the question regarding what majors in which they might have an interest. 
9
 For transfer students coming to Western with 90+ credits, the quarter they earned their 90

th
 credit is 

identical to their first quarter at Western. 
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Figure 6:  Average Post90GPA of Transfer and Native Students 

Notes:  95% confidence intervals for the average Post90GPA in dashed lines.  Panel A is 

constructed using kernel-weighted local polynomial smoothing. 

 

 

students, that is natives who earn a Pre90GPA of about 2.7 or higher, do significantly 

better than similarly situated transfer students.  For each Pre90GPA, the average 

difference between native and transfer students was computed and displayed in Panel B 

of Figure 6.  From this it is clear that native students average higher Post90GPAs than 

transfers only if they scored higher Pre90GPAs. 

 

As pointed out in Figure 5, Post90GPA performance is a function of other observables 

and possibly, the differences displayed in Figure 6 are a function of these other 

observables and not prior academic performance.  For instance, if “strong” transfer 

students are more likely to enroll in difficult academic courses and “strong” native 

students do not, then one might find Figure 6 does not occur because of an innate native-

transfer difference but instead because of non-random distribution of course difficulty 

across natives and transfers.  Further, recall from Figure 3 that transfer Pre90GPA is 

considerably higher than native Pre90GPA leading to the possibility that schools transfers 

arrive from grade easier than does Western.  One can use OLS to control for these effects.  

To control for these possibilities, consider equation (1):  
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(1) ∑
=

β+β=
m

1j

j

j0i GPA90ePrGPA90Post + αX 

 

where i indexes individual students, X is a matrix of control variable listed in Appendix 

B, α is a vector of coefficients estimated with OLS, and m is determined by minimizing 

the Akaike Information Criterion.  Equation (1) uses OLS to estimate the non-linear 

impact of Pre90GPA on Post90GPA holding the variables X constant.  The variables X, 

listed in the Appendix, include the same demographic variables employed in Set C of 

Figure 5 and the college of origin (for transfer students).  Equation (1) is estimated  

separately for both transfer and native students and each student’s Post90GPA is 

estimated given their Pre90GPA.  The resulting estimates are best thought of as a best 

guess at any particular student’s Post90GPA holding the observable X’s constant.  These 

estimates are displayed in Figure 7. 

 

What is immediately apparent from Figure 7 is the high degree of similarity between it 

and the unconditional Post90GPAs presented in Figure 6.  In short, this means that the 

relationship between Pre90GPA and Post90GPA demonstrated in Figure 6 is not caused 

by native/transfer differences in the many control variables included in the OLS 

estimation routine.  Put another way, the fact that “strong” native students outperform 

similarly “strong” transfer students is not an artifact of demographic differences, cohort 

membership, field of intended study, or school of origin for transfer students. 

 

Taken as a whole, Figures 4 through 7 imply that transfer students score almost one-tenth 

of a GPA lower than native students but this difference is not constant across ability as 

measured by Pre90GPA.  Indeed, native students scoring about a 3.4 GPA on their first 

90 credits at Western are expected to score about .2 GPA units higher than a transfer 

student who scored a 3.4 GPA at their prior institution (see Panel B of Figure 7).  This 

positive difference occurs for ranges of Pre90GPA above (about) 2.7 and is 

counterbalanced by better performance of transfer students at lower ranges of Pre90GPA. 

 

One possible objection to the analysis of Post90GPAs is that the sample concentrates on 

students who attempted at least 30 credits as Western students.  What differences in the 

analysis would occur if one examined only students who eventually graduated?  

Certainly, there are likely to be differences between students who eventually graduated 

and those who attempted at least 30 credits after achieving 90.  If these differences 

systematically impact GPA, then one might confuse these differences with the 

transfer/native impact.  In order to examine this, I reduce the sample to only those 

students who eventually graduate from Western and repeat the analysis of Figures 3 

through 7.  In order to save room in the text, I produce these graphs in Appendix C and 

will use this space to comment on the results. 

 

Appendix C presents Figure C1 which displays histograms of Pre90GPA and Post90GPA 

for both transfers and natives.  Like the larger sample, the Pre90GPA difference between 

transfers and natives is large, with transfers averaging about .22 grade points more than 

natives.  However, the Post90GPA difference is much smaller with transfer holding a 

small but statistically significant advantage of .023 grade points (t = 3.06, p = .002). 
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Figure 7:  Conditional Predicted Post90GPA by Pre90GPA 

 
Notes:  Dashed lines indicate 95% confidence intervals.  The native-transfer difference is 

defined as the native line in panel A less the transfer line in the same panel.  Each 

conditional regression in Panel A also includes the control variables listed in Appendix B. 

 

 

While transfer students hold a small Post90GPA advantage over natives, the composition 

of transfer students differs from natives.  Using OLS, Figure 8 provides estimates of the 

native-transfer Post90GPA conditional upon observables and successful degree 

completion.  One benefit of examining graduates relative to any student completing 30 

upper division credits is that graduates declared and completed a major.  Thus, rather than 

controlling for the stated field of study at time of admission as Figure 5 does, Figure 8 

controls for the actual completed major.  Because of the large differences in average 

GPAs earned in some majors relative to others, controlling for major allows for much 

greater precision in the native-transfer Pos90GPA difference. 

 

Unlike Figure 5, the results of Figure 8 indicate that there is no statistically significant 

difference in native-transfer average GPAs after controlling for observables.  The 

estimate which includes the most control variables, set C, indicates that natives hold a 

Post90GPA advantage over transfers of .002 grade points, a small difference both  
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Figure 8:  Post90GPA Native/Transfer Conditional Differences on Graduated Students 

Control Variables Estimated Native – Transfer 

Post90GPA Difference 

None -.023*** 

(.007) 

A:  Age, Age
2
, Credits Earned, Credits Earned

2
, Male, 

Black, Hispanic, Asian, Indian, AA, First Generation 

-.019 

(.012) 

B:  Set A + indicator variables for major field of study -.018 

(.011) 

C:  Set B + indicator variables for quarter that student 

earned their 90
th

 quarter 

.002 

(.011) 

Notes:  Standard errors in parenthesis.  *** represents statistically different from zero at 

the 99% level.  Regression results from these four regressions are presented in Appendix 

A. 

 

 

statistically and practically. 

 

The difference in conclusions based upon Figure 5, which examines all 90+ credit 

students who take 30 or more Western credits, and that of Figure 8, which examines only 

graduates, requires some explanation.  The most likely candidate this difference is that 

students new to the university experience initial difficulties that prevent some from 

proceeding to graduation.  If these transitions issue negatively impact the GPA of transfer 

students, then initially weaker transfer students may earn lower grades and drop out prior 

to graduation.  If this is the case, then one would expect the larger sample of students to 

have lower transfer GPAs than a sample that contains just students who eventually 

graduate. 

 

Figure 9 helps to explore the “transition-shock” hypothesis by presenting histograms of 

GPAs earned by transfer and native students by quarter after earning their 90
th

 credit.  In 

this case, the sample includes all transfer and native students conditional upon enrolling 

in at least 12 credits per quarter.  Two important observations come from Figure 9.  First, 

in each of their first two quarters on campus, transfer students are more likely to populate 

the lower portion of the GPA distribution.  For the first quarter on campus, 1.73% of 

transfer students earned a GPA between 2.0 and 2.1 while only 1.23% of natives did.  

While this may appear small in absolute terms, a similar positive, significant difference 

exists for each tenth of GPA between 1.7 and 2.9.  The cumulative impact is that about 

one-out-of-ten of transfer students earn a GPA less than 2 while about one-in-twenty 

natives do so.  This fact is important when considering the propensity to dropout.  Of the 

2,348 transfer students who scored a GPA of 2 or lower during their first Western 

quarter, 1,231 (52.4%) failed to register for courses the very next quarter.  For native 

students in their first quarter after 90 credits who scored a GPA of 2 or lower, 38.5% 

dropped out.  Taken as a whole, the greater proportion of low GPAs during their initial 

courses coupled with a higher propensity for low GPAs to cause transfer dropout gives 

reason for the differences between Figures 4 and 7.  Specifically, transfer students that 

survive the first  
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Figure 9:  GPA Distribution by Quarter After Achieving 90 Credits 

 
Notes:  The sample is all transfer and native students who have completed 90 credits 

and, in each quarter, attempted 12 WWU credits. 

 

 

few quarters perform similarly to natives and the differences in average GPAs between 

Figures 4 and 7 are driven by transfer students who do not make it to graduation. 

 

The second important observation in Figure 9 which supports the similarity of native and 

transfer student GPAs is the high degree of conformity in the GPA histograms of each 

group in later quarters.  In the third, fourth, fifth, and sixth quarters after earning 90 

credits, there are no extended blocks of GPAs where natives outscore transfer students.  

This suggests that either transfer students, upon acclimation to Western, become similar 

to natives and/or transfers that do not, drop out.  Whatever the case, the combination of 
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Figures 8 and 9 suggest there are little or no differences in average GPAs of graduating 

natives and transfers. 

 

While there may be no difference in average GPAs, it is still possible that Pre90GPA 

translates into Post90GPA differently for natives than transfers.  This was explored for 

the larger sample in Figures 6 and 7.  In the larger sample, transfer students coming to 

Western with low GPAs from their former institutions performed at a higher Post90GPA 

than did native students with the same low Pre90GPA.  On the other hand, students with 

a high transfer GPA did not perform as well as natives with similar high Pre90GPAs.  To 

what extent is this driven by the fact that Figures 6 and 7 concentrated on all 90+ credit 

students who completed at least 30 WWU credits?  Appendix Figures C2 and C3 

reproduce Figures 6 and 7 using the sample of students who graduated from Western.  

Like the earlier results, there is a significant difference in the transformation of 

Pre90GPAs into Post90GPAs of native students relative to transfers.  Indeed, this pattern 

follows almost identically that of the earlier analysis.  Low Post90GPA transfers do 

relatively better in Post90GPAs than similarly situated natives but high Post90GPA 

transfers do worse. 

 

To summarize this section, the average Post90GPA of transfers is similar to that of 

natives.  When demographic and cohort factors are accounted for, transfer students 

average a lower Post90GPA than natives but this appears to be due to weak transfer 

students who do not achieve graduation.  When only students who do graduate are 

observed, there is no difference in average Post90GPAs between natives and transfers.  

However, while there may be no difference in average Post90GPA performance, there is 

evidence to suggest that the process which translates Pre90GPA performance into 

Post90GPA performance differs for transfer students than natives.  One possible 

explanation is that transfer students and natives are equivalent but schools transfers come 

from grade more generously leading to lower conditional expected performance for 

transfers than natives (especially at the higher grade distributions).  A second possibility 

is that the most talented students enter college as native students and, because of their 

talent, are more likely to do well in upper division courses given their good performance 

in their first 90 credits. 

 

 

IV.A.2:  Performance as Measured by GPA in WWU Gateway 
Courses 
 

One drawback of analyzing average GPAs is that students non-randomly select into 

different courses.  If this non-random selection is correlated with their transfer status, 

then it is possible that comparing average overall GPAs by transfer status is misleading.  

For instance, if transfers are likely to enroll in easier courses, then one might find 

transfers earn better grades than natives.  One way to partially deal with this is to 

compare transfer and native performance in individual courses.  A drawback of this 

approach is that native students have greater opportunity to learn about the grading styles 

of particular professors and may be able to select into higher grading courses than 

transfers.  Despite this possibility, in this section I concentrate on the average 
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performance in fourteen courses identified by the IR as “gateway” courses which are 

required for large numbers of students or groups of majors. 

 

Figure 10 identifies these gateway courses and provides the average GPA earned by both 

transfers and natives in each course.  To make transfers as comparable to natives as 

possible, grades in gateway courses were measured only if they were taken after the 

student achieved 90 credits.
10

  By doing this, I am not making comparisons between a 

native who took a gateway course as a freshmen and a transfer student who, with 

considerable academic experience at the time of course enrollment, may outperform the 

freshmen native.  The grades measured in these gateway courses are those earned in a 

student’s first attempt at the course.
11

 

 

Figure 10 shows that in twelve of the fourteen courses natives average higher GPAs than 

transfers.  Of these twelve, six of the differences are statistically different.  In neither of 

the two courses in which transfers outperform natives is the difference statistically 

significant.  While these differences in averages are suggestive that native students 

perform better in some gateway courses than transfers, like the case of Post90GPA, the 

differences in average course grades could be caused by differences in the composition of 

students rather and not a native/transfer difference.  Figure 11 presents conditional GPA 

differences for each gateway course based upon different sets of control variables. 

 

To facilitate explanation of Figure 11, I will focus on the DSCI 205 column.  DSCI 205 is 

a required course for most CBE majors.  The first row of Figure 11 presents the 

native/transfer GPA difference without controlling for any observables.  In the case of 

DSCI 205, native students average .186 grade points higher than transfer students.  This 

difference is statistically significant and large in a practical sense—about half of the 

difference between a A- and B+ for example.  Because one might expect the performance 

in any gateway course to be correlated with the student’s initial academic interest 
12

, row 

A includes a binary indicator if the gateway course is required for a student to complete a 

major in their area of interest.  In the case of DSCI, this binary variable is equal to one if 

the student expressed an initial interest in “business,” economics, or accounting.
13

  

Including this control variable does little to alter the estimated native/transfer grade point 

difference for DSCI 205 in particular, and makes little difference in the other courses as 

well.  Row B of Figure 11 addresses the possibility that natives and transfers differ 

demographically and these demographic differences drive the observed differences in 

course performance.  Included in the control variable of Row B are variables measuring 

students’ age and its square, the number of prior college credits earned and its square and 

binary indicators for race, gender, and the prior acquisition of an AA degree.  The 

                                                 
10

 Unlike the earlier case of overall GPA, I include in this sample students that did not attempt 30 or more 

Western credits after their 90
th

 overall credit.  Thus, some of the native-transfer difference may be due to 

the transitional shock expected of transfer students.  I attempt to control for that in my regression estimates 

in two ways: a control variable for taking a gateway course in their first credit on campus and restricting the 

sample to 30 or more credits. 
11

 This is the student’s first attempt at Western.  It is possible either natives or transfers took a gateway 

course earlier at another institution. 
12

 As listed on their application for admission. 
13

 No other CBE majors were listed by incoming freshmen as their initial interest. 
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Figure 10: Gateway Course Performance by Transfer and Native Students 
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inclusion of these control variables does little to alter the estimated native/transfer 

performance difference for DSCI 205.  Nor does the inclusion of these control variables 

reduce the native/transfer difference for any of the other five gateway courses which 

originally had statistical significance. However, their inclusion does cause two courses, 

ACCT 240 and EDUC 301 to be statistically different.  Given this, native students appear 

to perform better in eight courses than transfer students after one controls for the 

observables included in row B. 

 

One major difference between transfers and natives demonstrated in Figure 4 is that 

transfers are 50% more likely to be first generation college students.  If being first 

generation causes a student to perform worse, then the grade disadvantage that appears to 

occur in some gateway courses may occur not because of a student’s transfer status but 

instead because transfer students are also likely to be first generation students.  Row C 

adds one variable to Row B: a binary variable indicating if a student is first generation.  

The inclusion of this variable is striking.  All estimated differences in native/transfer 

performance other than in HLED 151 become statistically no different than zero.  This 

suggests that the apparent transfer disadvantage is due not to being a transfer student, but  
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Figure 11:  Conditional GPA Differneces Between Native and Transfer Students in Selected Gateway Courses 

Control 

Variables 

Acct 

240 

Acct 

245 

Art 

110 

Biol 

348 

Chem 

351 

Comm 

220 

CSD 

251 

DSCI 

205 

EDUC 

301 

ETEC 

110 

HLED 

151 

KIN 

301 

PSY 

210 

PSY 

301 

None .065 

(.054) 

.007 

(.044) 

.074 

(.083) 

.184*** 

(.068) 

.171*** 

(.052) 

.075 

(.049) 

-.096 

(.096) 

.191*** 

(.044) 

.049 

(.033) 

.052 

(.073) 

.275*** 

(.080) 

-.122 

(.141) 

.118*** 

(.044) 

.186*** 

(.039) 

A .077 

(.054) 

.026 

(.045) 

.115 

(.083) 

.218*** 

(.069) 

.171*** 

(.053) 

.100* 

(.055) 

.041 

(.110) 

.186*** 

(.047) 

.079** 

(.036) 

.085 

(.084) 

.341*** 

(.085) 

.-.074 

(.142) 

.216*** 

(.048) 

.241*** 

(.046) 

B  .132** 

(.056) 

.025 

(.045) 

.123 

(.086) 

.207*** 

(.069) 

.181*** 

(.055) 

.092 

(.057) 

-.006 

(.106) 

.193*** 

(.047) 

.087** 

(.036) 

.074 

(.089) 

.327*** 

(.089) 

-.051 

(.164) 

.213*** 

(.050) 

.258*** 

(.048) 

C .094 

(.104) 

-.105 

(.086) 

.218 

(.159) 

.093 

(.148) 

.003 

(.102) 

.013 

(.112) 

-.187 

(.145) 

.019 

(.099) 

.062 

(.069) 

-.026 

(.132) 

.379** 

(.177) 

-.100 

(.101) 

.112 

(.101) 

-.070 

(.109) 

D .033 

(.113) 

-.102 

(.089) 

.282* 

(.167) 

.014 

(.153) 

-.049 

(.105) 

.013 

(.16) 

-.162 

(.158) 

-.010 

(.104) 

.118 

(.073) 

-.011 

(.144) 

.304* 

(.181) 

-.134 

(.229) 

.097 

(.102) 

-.078 

(.110) 

D
+
 .020 

(.116) 

-.101 

(.092) 

.327* 

(.178) 

-.004 

(.167) 

-.056 

(.107) 

.001 

(.124) 

-.188 

(.159) 

-.053 

(.107) 

.093 

(.074) 

.011 

(.149) 

.284 

(.194) 

# .094 

(.107) 

-.121 

(.114) 

Notes:   Robust standard errors presented in parenthesis.  Control variable set A includes an indicator if the gateway course is required 

for the student’s intended field of study.  Control variable set B contains set A and hours earned, hours earned squared, age, age squared, 

and binary indicators for race, gender, and prior receipt of an AA degree.  Control variable set C contains set B and indicators for being a 

first generation college student.  Control variable set D includes set C and an binary variable indicating if the transfer student took the 

gateway course their first quarter on Western’s campus.  *** (**) [*] indicate statistical significance at the 99 (95) [90] percent level.  
+
 

The sample was restricted to exclude all students who fail to attempt 30 credits after achieving their 90
th

.  # too few observations to 

compute this relationship. 
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instead because a greater proportion of transfer students are the first in their families to 

attend college. 

 

A final control variable included in row D of Figure 11 is a simple indicator that 

measures if the gateway course was taken during a student’s first quarter on Western’s 

campus.  As suggested earlier, students may experience an academic shock during their 

initial experience on Western’s campus.  Including this variable alters the estimated 

coefficients only marginally. 

 

The final row of Figure 11 restricts the sample to students who attempt at least 30 credits 

at Western; the same sample used in the overall GPA comparisons of the prior sections.  

This restriction excludes students who drop out of school early (perhaps as a result of a 

poor grade in a gateway course).  This restriction does little to alter the estimated native-

transfer difference. 

 

Taken as a whole, transfer students do not perform as well in the selected gateway 

courses.  However, this is not because of their transfer experience per se.  Instead, 

transfer students appear to underperform native students because they are more likely to 

be first generation college students. 

 
 
IV.A.3:  Summary of GPA Evidence 
 

The evidence on Post90GPA presented suggests a two-part story.  First, for all courses 

taken after 90 credits in which students attempted at least 30 credits, there is almost no 

difference in GPA earned by transfer and native students.  After differences in individual 

characteristics, most notably the intended field of study and cohort membership are 

accounted for, natives hold a GPA advantage of about .093 units.  Yet, even this 

advantage disappears when only students who eventually graduate are examined.  The 

lesson from this is that immediately after transferring to Western, transfers do somewhat 

worse than natives and within a quarter or two, this difference disappears most likely 

because the weakest transfer students leave the university and possibly because those 

transfers who remain learn to do better. 

 

While the conditional performance of transfer and natives who eventually graduate is 

similar, this does not mean that transfers do equally well in the same classes as natives.  

In almost half of the gateway courses examined, natives earn better grades than transfers.  

While this may be thought of as evidence for the superiority of natives over transfers, 

ultimately the fact that transfers are much more likely to come from weaker academic 

backgrounds (as defined as a first generation college student) explains all of the native-

transfer performance difference in these particular courses. 

 

The second part of the Post90GPA story is that there is a significant difference in the 

performance of natives and transfers at different points on the Pre90GPA distribution.  

For both the large sample and the sample of students who eventually graduate, a native 

student who earned a high Pre90GPA is expected to do considerably better than a transfer 
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student earning the same high Pre90GPA at their prior institution.  This relationship is 

reversed at the low end of the Pre90GPA distribution; low-Pre90GPA native students end 

up doing worse than a transfer student with the same Pre90GPA. 

 

 

IV.B.1:  Performance as Measured by WWU Graduation 
 

While GPAs are an indicator of student success, ultimately a goal of the university is to 

produce graduates.  This section examines differences in native and transfer students’ 

propensity to graduate. 

 

Before describing the analysis, it is important to note two changes made to the sample 

relative to the previous section.  First, when attempting to predict which students 

graduate, it is not necessary to restrict the sample to students who attempted 30 or more 

credits at Western.  Instead, this section includes all natives who earned 90 or more 

credits and all transfers who came to Western with 90 or more credits.  Because the goal 

will be to examine which students graduated, this section excludes all students who 

started at Western in the Summer quarter of 2007 or later.  This restriction provides at 

least 10 quarters during which the observations can graduate (the last quarter observed is 

Fall, 2009). 

  

Because the university is not only interested in graduating students but also in the timely 

graduation of students, in many cases I introduce a measure of graduating within 2.5 

years of earning their 90
th

 credit.  In a sense, this is connected to taking 5 years to 

graduate; 2.5 years before the 90
th

 credit and 2.5 years afterwards. 

 

Figure 12 shows the percentage of natives and transfers who graduate from Western.  

Natives hold a significant advantage over transfers.  Of all natives who achieve 90 credits 

at Western, 89.1% graduate; 79.6% do so within 2.5 years of achieving their 90
th

 credit.
14

  

Only 75.6% of transfers who came to Western with 90 or more credits graduate
15

; 62.1% 

of transfers graduate within 2.5 years.  This difference is especially surprising in light of 

the fact that many transfers come to Western with significantly more than 90 credits (see 

Figure 1). 

 

Like the case of GPAs, graduation is impacted by a wide range of variables.  First 

generation students, without the benefit of a familial higher education tradition, may be 

less motivated to graduate as might be racial minorities.  A large economics literature 

exists that helps explain the tendency for women to attend college and graduate at a 

higher rate than men.  The differences in GPA caused by cohort membership, academic 

interest, AA degree, and other observables may also account for differences in graduation 

rates. 

                                                 
14

 The most recent computed 5-year graduation rate for native freshmen is 63%.  The difference between 

63% and those reported in the text is that many native freshmen dropout prior to achieving their 90
th

 credit. 
15

 I focus on transfers who arrive at Western with 90 or more credits.  However, the graduation rate of all 

transfers (including those who come to Western with less than 90 credits) is 51.5%.  Thus, focusing on 90+ 

credit transfers actually overstates the likelihood of transfer graduation. 
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Figure 12:  Percent of Students Graduating 
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probit model can be used to Unlike the case of GPA, the appropriate technique to predict a 

binary outcome (to graduate or not to graduate) is a probit model.  A probit model is a non-linear 

maximum likelihood estimation technique that functions similarly to OLS.  In essence, a probit 

estimates the contribution an observable variable has to the probability of graduation.  A 

“remove” this estimated impact and provides a conditional impact on the graduation probability 

of being a native versus a transfer.  The correct way to interpret conditional probit estimates is in 

terms of observables; the probit allows one to estimate the difference in graduation probabilities 

of natives and transfers as if natives and transfers had the same observable characteristics. 

 

Figure 13 presents probit estimates for both the probability of graduating and the probability of 

graduating with 2.5 years.  In the case of graduation, controlling for age, prior credits earned, 

gender, race, residency, first generation, and academic interest fail to alter the unconditional 

estimates of the native/transfer difference in graduation probabilities.  In other words, the 

observed difference in graduation probability of 13.5% is not caused by differences in these 

observed variables between natives and transfers.  However, when cohort codes are included, the 

difference in graduation probabilities rise to 16.5% suggesting that the unconditional estimates  
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Figure 13:  Probit Estimates of the Native-Transfer Probability Difference 

 

 

Control Variables 

Native-Transfer 

Difference in 

Graduation Probability 

Native-Transfer 

Difference in 2.5 Year 

Graduation Probability 

None 13.5%*** 

(.65%) 

17.5%*** 

(.77%) 

A:  Male, Black, Hispanic, Asian, Indian 13.4%*** 

(.66%) 

17.5%*** 

(.78%) 

B: A + Age, Age
2
, Credits Earned, Credits 

Earned
2
, AA, WA State Resident 

13.9%*** 

(1.28%) 

18.1%*** 

(1.56%) 

C:  B + First Generation 13.6%*** 

(1.28%) 

17.9%*** 

(1.56%) 

D:  C + Academic Interest Codes and 

indicator if showed initial academic interest 

13.9%*** 

(1.35%) 

19.2%*** 

(1.67%) 

E: D + Codes for quarter the 90
th

 credit was 

earned 

16.5%*** 

(1.41%) 

23.4%*** 

(1.71%) 

Notes:  Standard errors in parenthesis.  *** represents statistical significance at the 99% level.  

Probabilities of graduation are evaluated at the means of the observables. 

 

 

may actually mask some of the difference in graduation probabilities.
16

  In the case of graduating 

within 2.5 years, the addition of observables increases the estimated probability difference 

between natives and transfers.  When all observables are included, transfers are expected to 

graduate within 2.5 years at a 23.4% rate lower than natives.  Taken together, both probit models 

suggest a large and significant difference in graduation probabilities between natives and 

transfers that is unexplained by differences in the composition of observed variables.  In short, it 

appears that transfers are at a significant disadvantage to natives in their probability of 

graduation. 

 

Unmeasured in any of the control variables of Figure 13 are Pre90GPAs of students.  One would 

expect that students performing well during their first 90 credits would be more likely to 

graduate.  Given the non-linear relationship that Pre90GPA has with Post90GPA, I proceed to 

estimate Pre90GPA’s impact on graduation probability with by allowing it to interact non-

linearly with graduation probability in a probit model.  Given this non-linear relationship, rather 

than presenting a single number that describes the native-transfer difference in graduation 

probabilities, I reproduce the non-linear probit models in Appendix D and summarize the 

resulting estimates in Figure 14. 

 

Figure 14 demonstrates the importance of Pre90GPA on graduation probability.  Just under 60% 

of natives earning a GPA of 2.0 on their first 90 Western credits are be expected to graduate.   

This conditional probability rises to 92.7% for GPAs of 3.0 and 94.5% for GPAs of 3.5.  For  

                                                 
16

 As mentioned earlier, an appropriate way to think of the cohort codes are as a fixed effect.  In other words, by 

adding cohort codes one is making comparisons of natives and transfers with students that are in the same cohort.  

Thus, among a native and transfer student both earning their 90
th

 credit in the same quarter, the native student is 

16.5% more likely to graduate than the transfer. 
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Figure 14:  Native and Transfer Conditional Predicted Graduation Probabilities, by Pre90GPA 

 
Notes:  Dashed lines indicate 95% confidence intervals.  The native-transfer difference is 

defined as the native line in panel A less the transfer line in the same panel.  Each conditional 

regression in Panel A also includes the control variables listed in Appendix D. 

 

 

transfer students who arrive at Western with at least 90 credits, these probabilities are much 

lower across the bulk of Pre90GPAs.  Conditional upon their observables, transfers earning a 

GPA of 3.0 at their prior institution are expected to graduate only 73.4% of the time and those 

with a 3.5 prior GPA are expected to graduate 80.6% of the time.  The difference between native 

and transfer probabilities are plotted in Panel B of Figure 14.  Other than the very lowest GPAs, 

natives expect to graduate much more frequently across all GPAs.  In short, this evidence 

suggests that GPA differences between transfers and natives do not account for the higher 

probability of natives graduating. 

 

Figure 15 repeats the analysis of Figure 14 for graduation within 2.5 years.  While there are 

numerical differences between this figure and Figure 14, the basic story remains the same.  The 

2.5 year graduation advantage natives hold over transfers exists even after controlling for 

differences in Pre90GPA and the control variables of set E in Figure 13.  Native students earning  
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Figure 15:  Native and Transfer Conditional Predicted 2.5 Year Graduation Probabilities, 

by Pre90GPA 

 
Notes:  Dashed lines indicate 95% confidence intervals.  The native-transfer difference is 

defined as the native line in panel A less the transfer line in the same panel. 

 

 

all but the very lowest Pre90GPAs are expected to graduate with significantly higher probability 

than transfers. 

 

One might argue that the native-transfer difference in graduation probabilities is driven by 

transfer students who dropout shortly after arriving at Western.  Like native students during their 

freshmen year, transfer students embarking upon a new, and potentially more stressful, college 

experience would be more likely to dropout simply because they are facing something new and 

uncertain.  To test for this possibility, I restrict the sample to transfers who attempt at least 30 

credits at Western (and compare them to natives who attempt at least 30 credits after earning 

their 90
th

 credit).  After controlling for the observables in set E of Figure 13, natives continue to 

hold a 9.9% graduation advantage over transfers (results available in Appendix E). 
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IV.B.2:  Graduation Probability Conclusions 
 

Native Western students hold a significant advantage in their likelihood to graduate from 

Western relative to students who transfer.  This advantage exists after controlling for prior  

academic success (Pre90GPA), demographic characteristics including first generation status, 

academic interest, and Western cohort.  All but the very weakest native students, as measured by 

GPA on their first 90 credits earned, are significantly more likely to graduate than transfer 

students. 

 

Taken together with the earlier GPA analysis, I can speculate to the reason why natives hold 

such a large graduation advantage over transfers.  Recall that transfers scoring a low GPA in 

their first quarter at Western are almost twice as likely to dropout in the subsequent quarter as 

natives with the same GPA.  Thus, poor performance early in a transfer’s Western career can 

account for some of the graduation difference.  However, this does not account for all of the 

difference.  Figures 14 and 15 clearly demonstrate that even transfers with a very high 

Pre90GPA are still less likely to graduate than natives.  The data is less clear on what causes this 

difference.  One potential reason is that transfers are less connected to Western and by being less 

connected, more likely to transfer again or dropout.  Another may be that transfer students, upon 

arriving at Western, need certain prerequisite courses to enter their major.  If transitional issues 

reduce their performance in these prerequisites, then transfer students will have a more difficult 

time entering their major, and as a result, could get discouraged and possibly fail to graduate. 
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Question 2:  Does WWU Academic Performance Depend on the 
School a Student Transferred From? 

 

The data used in this work identifies a transfer student’s most recent prior college attended.  In 

this section I explore differences in Western performance of transfer student by the type of 

school they transferred from and by the particular school they transferred from. 

 

 

V.A.1:  WWU GPA Performance, by School Type 
 

To begin exploration of transfer school type on Western Post90GPA, I focus on four types of 

schools:  public 2-year colleges, private 2-year colleges, public 4-year colleges, and private 4-

year colleges.  I restrict the sample to transfer students who attempted at least 30 Western credits 

after transferring. 

 

Figure 16 presents the average Post90GPAs of transfer students by school type.  Students 

originating from private 2-year schools average significantly (both practically and statistically) 

lower Western GPAs than do students from the other three types of schools.
17

  The average 

Post90GPA of a student from a private 2-year school is about one-third of a grade point lower 

than students originating from a private 4-year school.  There is a smaller but still statistically 

significant difference between students who attended private and public four year schools and 

those who attended a public two year school.  Students who attended four year schools score 

about one-tenth of a Post90GPA higher than students who attended a two year public school. 

 

Given the large differences in public and private schools and simultaneous large difference 

between 2-year and 4-year institutions, one might expect that the differences in average 

Post90GPA by institution type are driven by non-random characteristics of students that selected 

into these institution types.  For instance, if better students were first admitted to a four year 

school and weaker students into a two year school, then when they transfer to Western one 

wouldn’t be surprised to find higher Post90GPAs for students coming from a four year school.  I 

explore this possibility using OLS to control for observables that include Pre90GPA and its 

square, prior credits earned, age and its square, gender, race, earning of an AA degree, Western 

campus location, and academic interest variables.
18

  The OLS results from this regression are 

presented in Appendix F.  The conditional expected Post90GPA of students who attended a 

private 4-year institution is .03 grade points higher than those who attended a public 2-year 

institution (by far the most common type of transfer student at Western).  This difference is small 

practically and insignificant statistically.  Students attending a four year public institution are  

                                                 
17

 106 students attended a private 2-year college.  Of these, 82 were from the Northwest Indian College, 7 from 

Cottey College, 3 from the University of Phoenix, 3 from Landmark College and the rest from individual schools.  

Given the large proportion of students from the Northwest Indian College, the 2-year private results are highly 

similar to those that would be obtained if one were comparing students from the Northwest Indian College with the 

average transfer student. 
18

 If better students are admitted to four year schools than those admitted to two year schools, then the control 

variables I use here only partially will control for student quality.  A better set of control variables would be 

observables at the time of students’ high school graduation (and before they enter either the 2- or 4-year institution).  

Western does not gather many high school variables for transfer students so I use the suboptimal control scheme of 

observables after high school. 
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Figure 16:  Average WWU GPA of Transfer Students, by Transfer School Type 
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expected to score .008 grade points lower than those who attended a public 2-year school.  

Again, this difference is small and statistically not different than zero.  However, students 

attending a private 2-year institution are expected to perform about two-tenths of a grade point 

lower than public 2-year students.  This is large both practically and statistically and occurs even 

after controlling for observables. 

 

While the data does not provide identifiable reasons as to why private 2-year students perform 

worse than other transfers, I speculate on two reasons why this difference occurs.  First, almost 

80% of students attending private 2-year institutions attended the Northwest Indian College.  If 

this one school does a poor job of preparing students (or if the students who attend it are not well 

prepared upon entering), then because it makes up a bulk of the private 2-year observations, the 

estimated impact of all private 2-year institutions would be lower.
19

   A second potential 

explanation is that students initially choosing 2-year schools are likely very different from other 

students in unobservable ways.  Given that Western data does not contain high school 

characteristics or performance for a majority of transfer students, I cannot control for basic  

                                                 
19

 Note that racial indicators are included in the OLS results so this argument is not based upon race but instead upon 

the performance of students from private 2-year schools holding race constant. 
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Figure 17:  Probability of Transfer Students Graduating from WWU, by Transfer School Type 
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differences that may arise prior to attending Western.  Thus, it is my speculation that private 2-

year students are likely weaker students and the origin of their weakness remains unobserved but 

correlated with their attendance at a private 2-year school. 

  

 

V.A.2:  WWU Graduation Probability, by School Type 
 

Not only does GPA differ significantly by school type, so do average graduation rates.  Figure 17 

provides graduation rates for students from different school types.  53.1% of 2-year private 

students graduate from Western.  Compared to 71.7%, 71.4%, and 69.7% of private 4-year, 

public 2-year, and public 4-year students it is clear that private 2-year students perform worse 

than other transfers.  A similar difference occurs when computing the 2.5 year graduation rate; 

private 2-year students perform much worse.  Unlike the conditional GPA case, when a probit is 

used to control for observables, students from each college type are no different than any other.  

In other words, it appears that the differences in graduation probabilities that appear in Figure 17 

are driven by heterogeneity in the observables and not an innate difference in Western 

performance by school types. 
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V.A.3:  WWU GPA, by Community College 
 

Almost 80% of all transfer’s most recent school attended was a Washington community college 

and, while it appears that there is little GPA difference between public two year college students 

and their four year counterparts, it is possible that students from particular Washington 

community colleges do better at Western than others.  To investigate this, Figure 18 shows 

average Post90GPA by specific Washington community college.
20

 

 

Of the 29 different Washington community colleges presented in Figure 18, a handful produce 

students who perform at a statistical advantage or disadvantage relative to the overall average 

Post90GPA of Washington community college students of 3.06 (standard deviation = .670).  

Students attending Big Bend, Clark, Edmonds, Everett, North Seattle, Olympic, Skagit and 

Whatcom Community Colleges perform statistically better than the average community college 

student.  Those attending Grays Harbor, Green River, Highline, and Pierce Community College 

average lower Post90GPAs than the average. 

 

Because of the large differences found in Post90GPAs of 30+ credi Western students relative to 

those that graduate from Western, I reproduce the averages of Figure 18 for only students who 

eventually graduate from Western in Figure 19.  Like the case of the larger sample, students from 

particular community colleges average higher Post90GPAs than the overall sample average (of 

3.24, standard deviation of .470).  However, this list of schools differs from the larger sample.  

Students who attended Everett, North Seattle, Olympic and Whatcom Community Colleges 

perform better than the average Washington community college student.  Those who attended 

Centralia, Green River, Highline, Lower Columbia, Pierce, South Puget, and Walla Walla 

Community Colleges perform worse. 

 

The most likely explanation for the differing performance of community college students 

between Figures 18 and 19 is attrition.  If students non-randomly leave Western prior to 

graduating then they are likely to appear in Figure 18 and not Figure 19.  This non-random 

attrition is addressed in the next section. 

 

Prior to discussing attrition, it should be noted that the differences in average GPAs by 

community college are likely influenced by other observables.  For instance, it may be easier for 

older students who are more tied to their communities to attend Whatcom and then Western.  If 

older students perform better than younger ones, one might assume that the high GPA average of 

Whatcom students is caused by the institution rather than the composition of the students.  This 

type of situation can be controlled with OLS.  However, another type of non-random selection is 

more difficulty to control.  If Western’s Office of Admissions gives preferential treatment 

(purposefully or inadvertently) to students from one institution over another, then one might find 

average GPAs biased because the admitted students from the preferential institution differ from 

those from other institutions.  OLS can only control for observed student characteristics.  If 

students are admitted for unobserved  
 

                                                 
20

 Because of its proximity to Western, I included students from Bellingham Technical College in this portion of the 

study. 
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Figure 18:  Average Post90GPA at WWU of Transfer Students with 30+ WWU Credits, by 

Community College 
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reasons, then OLS will attribute this non-random student performance incorrectly to the 

community college of origin. 

 

Focusing on Figure 18 first, after controlling for demographics, age, first generation status, 

Western campus, Pre90GPA, and credits earned, no community college had students which 

averaged statistically lower GPAs than the overall mean.  In other words, all of the differences in 

average GPAs by institution are explainable by the composition of students rather than the 

schools themselves.  In the case of Figure 19 only one institution, Walla Walla CC, has students 

who average significantly worse than the average (nearly one-third of one grade point).  

However, I would point out that most students attending Walla Walla CC also originate from a 

considerable distance from Western.  It is possible that the conditional GPA difference of Walla 

Walla CC students is driven not by the fact that they are from that school but instead because 

they are a considerable distance from a familial support system. 
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Figure 19:  Average Post90GPA at WWU of Graduating Transfer Students, by Community 

College 
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V.A.4:  WWU Graduation, by Community College 
 

Like the case of GPAs, there is substantial variation in the probability of graduating based upon 

the originating community college.  Overall, 75.7% of Washington community college students 

who attend Western eventually graduate.
21

  However, as shown in Figure 20, some community 

colleges produce students that are substantially more or less likely to graduate from Western than 

the average.  Focusing only on cases that are statistically different than the average, students 

originating from Seattle CC are more likely to graduate from Western than the average 

Washington community college student.  Those coming from Grays Harbor, Spokane, and 

Yakima Valley Community College are less likely to graduate from Western.  After controlling 

for the same observables as used in the community college GPA analysis, relative to the average, 

the conditional probability of graduating is 12.3% less for Spokane Falls CC students, 16.3% less 

                                                 
21

 This percentage differs slightly from that reported in Figure 17 because Figure 17 contained out-of-state 2-year 

college students and it excluded students who took less than 30 credits after arriving at Western (which facilitates 

comparison with GPAs). 
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for Grays Harbor CC students, 20.3% less for Yakima Valley CC students, and 24.8% less for 

Spokane CC students.  All other community colleges conditional graduation rates were 

statistically equal to the overall average community college graduate rate.
22

  When examining 

this list of “underperforming” community colleges, it is important to note their distance from 

Western.  All of these schools except for Grays Harbor are located on the eastside of the state 

and even Grays Harbor is a difficult driving trip to and from Bellingham.  Because of this, one 

must take great care in attributing the lower rate of graduating from Western to these colleges.  

Instead of a college-effect, it might be that students from great distance are less likely to graduate 

from Western. 

 

 

V.A.5:  College Origin Summary 
 

This section presents evidence that students who originate from private 2-year schools are less 

likely to be successful, both in terms of Western GPA and likelihood of graduating, than are 

transfers from other types of schools.  However, given the high proportion of private 2-year 

students who transferred from the Northwest Indian College, it is hard to disentangle the impacts 

                                                 
22

 Regression Results for this probit are available upon request. 

Figure 20:  % of Transfer Students Graduating from WWU, by Community College 
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of being a private 2-year student versus those of being a Northwest Indian College Student.  In 

other words, the lower performance of 2-year students is either due to a 2-year effect or a NIC 

effect; Western’s data does not allow us to know which. 

 

The performance at Western of 2-year public students is also important.  While there are large 

unconditional differences in Western GPA and graduation rates by students who attended 

different community colleges, these differences are largely an artifact of differences in student 

observables.  After accounting for these observables, only one community college (Walla Walla 

CC) produces students that are statistically below the conditional average Western GPA, and 

only a handful of schools (Spokane Falls CC, Grays Harbor CC, Yakima Valley CC, and 

Spokane CC) produce students who, upon coming to Western, are less likely to graduate from 

Western than the average.  No community colleges produces students who are statistically better 

than the community college average. 
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VI:  Discussion and Conclusions 
 

That transfer students underperform relative to native students is a commonly accepted fact at 

Western (and most other universities the author has interacted with).  At Western, the average 

transfer earns a lower GPA, often performs worse in select individual courses, and is less likely 

to graduate than a native student.  What are much less clear are the reasons for this 

underperformance.  Two broad perspectives can be given:  the education received at a transfer 

institution is inferior to that obtained at Western allowing equally competent natives to 

outperform transfers in upper division courses or there is something innately different about 

native and transfer students such that, despite no difference in prior education, natives 

outperform transfers due to these innate differences.  The evidence presented in this work 

predominately, but not completely, supports the second of these two reasons; transfer students 

appear to be innately different than natives. 

 

When considering grades, the average GPA earned in courses taken after their 90
th

 credit is 3.01 

for transfer students and 3.15 for natives.  When transfer students who fail to attempt 30 Western 

credits are excluded, the average transfer GPA is statistically identical to that of natives.  In 

short, the low GPA of transfer students appears to occur because of poor performance upon first 

arriving at Western; a fact is also true among natives as well.  However, natives and transfers 

differ in observable ways; most notably in transfer students propensity to take different types of 

courses than natives and the greater likelihood that transfer students come from backgrounds that 

are likely to be less supportive of higher education.  After accounting for these observables, there 

is no detectable statistical difference between transfer and native GPAs either overall or within 

fourteen gateway courses.  However, even after controlling for these observables, there are 

differences in the performance of natives and transfers along the Pre90GPA dimension.  In short, 

natives who do well early in their academic careers expect to earn higher Post90GPAs than 

transfers who did equally well early.  Transfers doing poorly early (conditional upon being 

admitted to Western), achieve higher Post90GPAs than natives who initially performed equally 

poorly. 

 

While little difference appears in the averages of Western GPAs, there is a significant advantage 

in the probability of graduating, and graduating relatively quickly, that natives hold over 

transfers.  As a whole, natives who achieve 90 credits expect to graduate 89.1% of the time.  

Transfers coming to Western with 90 or more credits expect to graduate 75.6% of the time.  

After controlling for observables, including first generation status which impacts GPAs 

considerably, the native-transfer gap grows rather than shrinks.  In other words, conditional upon 

their observables, natives continue to graduate at a higher rate than transfers.  While much of this 

difference can be explained by transfers leaving the university shortly upon entering, there 

remains a 9.9% increased likelihood of natives graduating relative to transfers conditional upon 

both groups attempting at least 30 credits.  In other words, even among transfers who do not 

succumb to “transfer shock” early in their Western careers, there is a lower probability of 

graduating.  Nor is this difference due to natives having stronger academic backgrounds than 

transfers.  When Pre90GPA is accounted for, natives continue to graduate at higher rates than 

transfers. 
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The fact that transfers graduate less often than natives but graduating transfer students earn 

similar GPA as natives suggests that the distribution of transfer ability (defined broadly) is wider 

than that of natives who have earned 90 credits.  At one level this should be obvious, the 

distribution of native ability amongst those who successfully obtain 90 credits is certainly 

narrower than incoming freshmen because low ability natives likely are winnowed out prior to 

achieving 90 credits.  What is more surprising is that lower ability transfer students (at least as 

defined by the fact that they drop out soon after entering Western) are not winnowed out by their 

transfer institution.  I suspect some of this has to do with the significantly higher Pre90GPAs that 

transfer students earn relative to natives.  If transfer schools give higher grades for similar 

abilities than does Western, then transfers would not be winnowed out early by low performance 

and instead make it to Western where they encounter academic troubles. 

 

Given the likely increased reliance on transfer students in the future, this report suggests that if 

the quality of admitted transfer students remains similar to that of the past, one would expect 

lower GPAs, decreased graduation rates, and longer time to graduate.  Of course, this assumes 

that the quality of admitted transfer students remains the same.  One might expect that as 

Western relies increasingly on transfer students, the pool of high quality transfer students 

diminishes and the performance discrepancy between transfers and natives grows.  One might 

counter such facts by providing increased incentives, both financial and economic, to high 

quality potential transfer students in hopes of attracting them to Western.  Of course, it is not 

clear if an extra dollar of incentives spent on attracting a transfer student generates a better or 

worse outcome than an extra dollar spent on a native student.  Ultimately, understanding the best 

use of incentives is the purview of IR. 
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Appendix A 
Figure 5, Regression 1 
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Figure 5, Regression 2 

                                                                              
       _cons        2222....666644442222111199992222            ....3333444477775555555544446666                    7777....66660000            0000....000000000000                    1111....999966660000999944448888                3333....333322223333444433337777
    firstgen    ----....0000777733330000444433337777            ....0000000088884444555566665555                ----8888....66664444            0000....000000000000                ----....0000888899996666111199993333                ----....000055556666444466668888
          aa    ----....0000111188884444777799996666            ....0000111177772222777755553333                ----1111....00007777            0000....222288885555                    ----....000055552222333344441111                ....0000111155553333888811118888
      indian    ----....1111666655556666888844449999            ....0000222277779999222299992222                ----5555....99993333            0000....000000000000                ----....2222222200004444222299991111            ----....1111111100009999444400006666
       asian    ----....2222000022226666999922223333            ....0000111144449999555599992222            ----11113333....55555555            0000....000000000000                ----....2222333322220000111133339999            ----....1111777733333333777700007777
    hispanic    ----....1111444433339999111166666666            ....0000222211119999333399992222                ----6666....55556666            0000....000000000000                ----....1111888866669999111199997777            ----....1111000000009999111133334444
       black    ----....2222777777772222222222226666                ....000022229999000077778888                ----9999....55553333            0000....000000000000                ----....3333333344442222111188886666            ----....2222222200002222222266666666
        male    ----....2222333388888888666611119999            ....0000000088880000777722221111            ----22229999....55559999            0000....000000000000                    ----....222255554444666688884444            ----....2222222233330000333399997777
hoursearned2    ----....0000000000000000666644442222            ....0000000000000000222299997777                ----2222....11116666            0000....000033331111                ----....0000000000001111222222224444            ----5555....99990000eeee----00006666
 hoursearned        ....0000111155555555333311116666            ....0000000066663333111133339999                    2222....44446666            0000....000011114444                    ....0000000033331111555555557777                ....0000222277779999000077775555
        age2        ....0000000000004444777744443333            ....0000000000000000666633334444                    7777....44449999            0000....000000000000                    ....0000000000003333555500001111                ....0000000000005555999988885555
         age    ----....0000222211112222222233335555                ....000000004444555544445555                ----4444....66667777            0000....000000000000                ----....0000333300001111333322221111            ----....0000111122223333111144448888
    transfer    ----....0000111155550000111166669999            ....0000111166669999666688885555                ----0000....88888888            0000....333377776666                ----....0000444488882222777766669999                ....0000111188882222444433332222
                                                                              
   post90gpa        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              

                   Total       4444777799999999....77778888333311114444    11116666666622229999        ....222288888888666633339999333311113333                                            Root MSE      =     ....55551111222266668888
                                                       Adj R-squared =     0000....0000888899994444
                Residual       4444333366667777....66663333222255551111    11116666666611117777        ....222266662222888844441111222211118888                                            R-squared     =     0000....0000999900000000
                   Model       444433332222....111155550000666622225555                11112222        33336666....0000111122225555555522221111                                            Prob > F      =     0000....0000000000000000
                                                       F( 12, 16617) =        111133337777....00001111
      Source         SS       df       MS              Number of obs =            11116666666633330000

> firstgen if hoursearned>=90 & post90hrsattempt>=30
. reg post90gpa transfer age age2 hoursearned hoursearned2 male black hispanic asian indian aa 

 



 43 

Figure 5, Regression 3 
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Figure 5, Regression 4 
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   post90gpa        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
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                                                       Adj R-squared =     0000....1111333399991111
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                                                       F( 86, 16543) =            33332222....22224444
      Source         SS       df       MS              Number of obs =            11116666666633330000
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Appendix B 
Regression results for native students used in Figure 7: 
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Regression used for transfer students in Figure 7: 
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   post90gpa        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
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                                                                                                                                                                                                                            Root MSE      =     ....44442222999966667777
                                                                                                                                                                                                                            R-squared     =     0000....4444111166664444
                                                                                                                                                                                                                            Prob > F      =                         ....
                                                                                                                                                                                                                            F(131,  6298) =                            ....
Linear regression                                      Number of obs =                6666444433332222

> rsattempt>=30, robust
> after90term200240-after90term200910 everettcc-northwestind yakimavalcc-spokanecc if hoursearned>=90 & GPA>2 & transfer==1 & post90h
> asian indian Acct-EET English-ID Journ-Polisci predent-premed prept-Undec interest aa firstgen ///
. reg post90gpa GPA GPA2 GPA3 hoursearned age age2 age3 male peakapplnum black hispanic ///
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Appendix C 
Figure C1:  GPA Distribution of Students Who Eventually Graduated 
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Figure C2:  Average Post90GPA of Graduated Students, Native v. Transfer 

 

 
Notes:  95% confidence intervals for the average Post90GPA in dashed lines.  Both plots are 

constructed using kernel-weighted local polynomial smoothing.  Each regression also contains 

the control variables listed in Appendix B. 
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Figure C3:  Conditional Post90GPA of Graduated Students by Pre90GPA 

 
Notes:  Dashed lines indicate 95% confidence intervals.  The native-transfer difference is 

defined as the native line in panel A less the transfer line in the same panel. 
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Appendix D 
Probit results used for native students in Figure 14. 
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   graduated        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]
                                                                              

Log likelihood = ----1111888855552222....0000333333336666                                                                                            Pseudo R2       =                 0000....0000777711113333
                                                                                                                                                                                                        Prob > chi2     =                 0000....0000000000000000
                                                                                                                                                                                                        LR chi2(11119999)     =                 222288884444....55551111
Probit regression                                 Number of obs   =                         6666111100003333

Iteration 4:   log likelihood = ----1111888855552222....0000333333336666
Iteration 3:   log likelihood = ----1111888855552222....0000333333336666
Iteration 2:   log likelihood = ----1111888855552222....0000333366663333
Iteration 1:   log likelihood = ----1111888855554444....7777555500001111
Iteration 0:   log likelihood = ----1111999999994444....2222888888883333

> resident Undec if after90term<=200720 & hoursearned>=90 & GPA>=2 & transfer == 0
> peakapplnum black hispanic asian indian unknown firstgen interest collcount ///
. probit graduated GPA GPA2 GPA3 hoursearned hoursearned2 age age2 male ///

 
 

Probit results used for transfer students in Figure 14. 
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   graduated        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]
                                                                              

Log likelihood = ----3333111166663333....3333555577773333                                                                                            Pseudo R2       =                 0000....0000222222224444
                                                                                                                                                                                                        Prob > chi2     =                 0000....0000000000000000
                                                                                                                                                                                                        LR chi2(22220000)     =                 111144445555....22225555
Probit regression                                 Number of obs   =                         5555888888886666

Iteration 3:   log likelihood = ----3333111166663333....3333555577773333
Iteration 2:   log likelihood = ----3333111166663333....3333555577773333
Iteration 1:   log likelihood = ----3333111166663333....5555111155552222
Iteration 0:   log likelihood = ----3333222233335555....9999888822221111

> resident Undec if after90term<=200720 & hoursearned>=90 & GPA>=2 & transfer == 1
> peakapplnum black hispanic asian indian unknown aa firstgen interest collcount ///
. probit graduated GPA GPA2 GPA3 hoursearned hoursearned2 age age2 male ///
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Appendix E 
 

(*) dy/dx is for discrete change of dummy variable from 0 to 1
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Marginal effects after probit
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