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Executive Summary 
 
We address a series of questions concerning academic persistence and success among 
university students using administrative data that have been collected on students in four 
Ontario universities and linked with information on the students’ individual characteristics 
(including high school performance), neighbourhood, and high school.  The students came 
directly from an Ontario high school and entered one of our four universities for full-time degree 
study in the fall of 1994 through 2006.  The measures of persistence are the cumulative grade 
average and credits completed at the end of the second year in university, departures during the 
first two years, and degrees completed within six years.  The following lessons can be inferred 
from our analyses. 
 
First, the time trends reveal that the values of all four outcomes have generally been quite 
stable over time at each of our institutions.  This stability over time in the levels of our measures 
of academic success in university is true of both the simple means of the variables and when we 
control statistically for a wide variety of individual, neighbourhood and school characteristics. 
 
Second, academic performance in secondary school is strongly linked to all of our measures of 
university performance.   These links are strong in the sense of both the magnitude and the 
precision of the estimated coefficients.  Furthermore, the explanatory power of the high school 
grade average greatly dominates that of other variables such as university program, gender, 
neighbourhood average income, and average high school performance on Grade 9 EQAO tests.  
Understanding what lies behind the large estimated impact of high school grades is clearly 
important for understanding the determinants of university success.  Many background factors 
undoubtedly contribute to academic success in both high school and university including health, 
parental education and income, and the secondary schooling context. This policy concern 
highlights the importance of linking our current data sets to other data, such as from the Ministry 
of Education, in order to shed light on the factors associated high school grades.   
 
Third, the neighbourhood characteristics used in this study, including average income and 
others, have relatively weak links with our measures of persistence.  In contrast, Dooley, Payne 
and Robb (2009) reported that students from low income neighbourhoods are 13 per cent less 
likely to apply to university than those in high income neighbourhoods (controlling for other 
factors including GPA) and that this gap in application rates over the last decade has remained 
relatively constant.  Hence, neighbourhood socio-economic background appears to play an 
important role in gaining access to university but a more minor role in academic success once a 
student has registered.  We hasten to add, however, that numerous small differences can still 
have a large cumulative impact on the life of a young person.  Furthermore, there is much 
variation in income and other socio-economic characteristics within neighbourhoods.  
Differences in individual family income may have substantially more success in explaining 
university persistence than do differences in average income and education across 
neighbourhoods.   
 
Fourth, our results point to the advantages of rich administrative data.  Such data not only 
provide a very large sample size but also suffer much less than do survey data from response 
and selection bias. For example, one could do much additional research by examining 
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additional outcome measures and conducting more specific analysis by program, academic 
level, gender, mother tongue, and type of high school.  As indicated above, linking our current 
data with additional data sets will expand the research opportunities even further.  
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Introduction 
 
This study addresses a series of questions concerning persistence and academic success 
among university students.   What differentiates those students who continue in the university at 
which they first register from those who leave within one or two years?  What characterizes 
those students who have a high quality educational experience as measured by accumulated 
credits and cumulative grade averages?  What distinguishes those who complete a university 
degree from those who fail to do so within a reasonable span of time?  Our data also allow us to 
investigate the above questions and to begin an exploration of some factors that may contribute 
to persistence such as: gender, type of program in which the student is enrolled, mother tongue, 
citizenship status, proximity to university, high school grade averages, characteristics of the 
student’s high school, and socio-economic characteristics of the neighbourhood in which the 
student’s family resides. 
 
We use administrative data that have been collected on students in four Ontario universities and 
linked with information on the high school performance of the student, the neighbourhood in 
which the student lived during high school, and the high school which the student attended.  The 
linked data sets are referred to collectively in this report as the persistence dataset.  The 
university administrative data are from four reasonably representative Ontario universities, two 
of the medical/doctoral variety, one comprehensive university, and one primarily undergraduate 
university.1  Jointly the four universities account for almost 30% of the student university 
population in Ontario.   
 
This report is divided into the following sections:  review of the literature; description of the data 
development process; descriptive statistics; multivariate analysis; and a summary of the findings 
and policy implications.  
 

Review of the Literature 
 
Mueller (2008a,b) and Parkin and Baldwin (2009) have recently completed very helpful reviews 
of the literature on Canadian postsecondary education (PSE) to which the interested reader is 
referred for a detailed discussion.  Mueller confirms that persistence in post-secondary 
education is much less studied than is access and that the distinction is important.  For 
example, post-secondary attendance rates in the US have risen much faster since 1970 than 
have completion rates Mueller (2008b).  Persistence in post-secondary education is even less 
studied in Canada than in the U.S. but a number of useful papers on persistence have been 
published recently most commonly using data from the Youth in Transition Survey (YITS).  
Parkin and Baldwin (2009) discuss many of these studies in detail.   The YITS data are indeed 
valuable but, as Finnie and Qiu (2009) observe, suffer from the problems commonly found in 
surveys:  selection and response bias, limited sample size, limited information about high school 
performance and a lack of institutional detail.  
 

                            
1 These designations are taken from a classification system for Canadian universities created by Maclean’s 
magazine. 
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Finnie and Qiu (2008) used the YITS to illustrate the complex PSE pathways that Canadian 
students follow.  For example, Finnie and Qiu reported that only 56.5 percent of college 
students and 52.1 percent of university students complete a degree or diploma at their initial 
PSE institution after five years of continuous enrolment.  These completion rates rise to 73.1 
and 69.4 percent, respectively, when one includes students who switched institutions and those 
who left school temporarily. Total persistence rates, which also take into account those who are 
still in PSE, push the graduation rates to 82 (college) and 89.8 (university) percent.  Finnie and 
Qiu (2009) in a more recent study use system-wide administrative data for the Atlantic provinces 
to make the same point.   They avoid some of the limitations of survey data by going to this 
administrative data source but are quite limited in the co-variates they are able to study.  
 
In an early report with YITS data, Bowlby and McMullen (2002) found greater persistence 
among YITS students who had better financial resources, namely, parental income and 
scholarships.  More recently, Martinello (2008) reports that parental education in the YITS was 
not correlated with successful completion of a first program (conditional on entry) but was 
correlated with students’ ability to find and start second programs if they did not complete their 
first.  Surprisingly, gender was not related to persistence among university students but male 
college students were much less likely to complete their first program.  Johnson (2008) found little 
evidence in the YITS that either a higher level of tuition or a change in tuition alters the 
probability that a Canadian youth, once in university, leaves university without obtaining his or 
her degree.  Johnson’s study, however, took into account neither differences by field of study, 
across which tuition can vary greatly in some provinces, nor the impact of financial aid on the 
net cost of attending university.  In a similar vein, Chemin (2009) used the YITS to assess the 
effect of a 2001 Quebec reform that raised the level of student grants.   Chemin found that this 
reform increased PSE participation rates in Quebec relative to other provinces during the four 
years following the reform but that graduation rates in Quebec did not rise.  Mueller (2008a) 
reported in his literature review that there is some evidence that finances play a weak role in 
persistence but this comes mainly from surveys that only ask students about why they drop out 
or do not, as the case may be.2 
 
Administrative data has historically been used more by institutions hoping to improve their 
retention of their own students.   Grayson and Grayson (2003) review the evidence from earlier 
studies and compare American studies and the very few Canadian studies.   Many of the US 
studies have focused on differences in race and ethnicity, a topic of less relevance here in 
Ontario.  More recent studies using administrative data include a US-based study by Nora et al 
(2005), the Finnie and Qui (2009) study mentioned above, and the recent HEQCO study by 
Conrad and Morris (2010) which focuses on how institutions might better analyze their retention 
issues.   None of these studies, however, take the step of linking university administrative data 
with data for both high school and neighbourhood characteristics as we do here.  Hence, the 
current study provides a major step forward in the use of university administrative data for 
research purposes. 

                            
2The Ontario Ministry of Training, Colleges and Universities reports that university degree completion rates within 
seven years of initial registration rose from 73.2% for the entry cohort of 1991 to 79.7% for entry cohort of 2002 
(Ontario Ministry of Training, Colleges and Universities 2010).   
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Data and Measures  
 
We make use of the following four administrative data sources:  (1) administrative student 
records from four Ontario universities for varying periods from 1994-2006; (2) application data 
from the Ontario University Application Centre (OUAC) from 1994-2006; (3) characteristics of 
the neighbourhood from which the student applied to university as found in Enumeration and 
Dissemination Areas from the 1996, 2001 and 2006 Censuses; and (4) characteristics of the 
high school from which the student graduated as provided by the Ontario Ministry of Education 
for the years 2000 through 2003. 
 
Measures of Academic Progress in University 
 
We originally requested student-level information from all Ontario universities and four provided 
us with data for varying time periods.  A detailed description of our data request is provided in 
the Data Appendix to this paper.   Our request was limited to information for entering cohorts of 
‘101 students’, i.e., those entering a full time university degree program directly from an Ontario 
high school.  These are the students for whom we already had application information from the 
Ontario University Application Centre (OUAC).3  Furthermore, such students comprise 
approximately 90% of all entering students at Ontario universities (Dooley, Payne and Robb 
2010).  The earliest entering cohort for which we requested information was 1994 which is the 
earliest year for which we have OUAC data.  The data provided by the four universities were 
quite similar in most regards save for two aspects.  First, one university was only able to provide 
data starting in 1999.4  Second, only two universities were able to provide scholarship data.  
 
Excluded Records 
 
We received a total of 172,143 records from the four universities.  It proved convenient for some 
universities to provide us with records for some entrants which we did not request, e. g., pre-
1994, Level 2 entry, part-time students, students not entering directly from high school, non-
September entrants, and students from outside Ontario.  We excluded such students from the 
sample used for this paper.  We also removed a small number of otherwise acceptable students 
for the following reasons:  the student’s age was less than 15 or greater than 20 (we did not 
expect these ages); the student’s postal code in the OUAC application data was not an Ontario 
postal code or could not be matched to an Enumeration/Dissemination Area in Ontario; a key 
variable, such as birth date or entry level, had a missing value; or the student had a record in 
two of our universities.  When there were multiple records and the records had different entry 
years, we kept only the record with the earlier entry year. When there were multiple records and 
the records had the same entry year, we kept the record for the university at which the student 
enrolled for more than one year.  See the Data Appendix for the specific number of students 

                            
3  Our choice of these students also had to do with selecting a relatively homogeneous group of students . 
 
4 The shortened data period was due to the fact that historical administrative data was more complicated and 
expensive for that institution to retrieve.    
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excluded for each of the above reasons.  Our final research data set contains records for 
128,166 students.  
 
Allocation of Students to Programs 
 
We asked the universities to classify the students by academic program.   We did so in 
recognition of the fact that some degree of disaggregation by program is desirable given the 
differences among faculties in entrance standards and academic programs.  The numbers of 
students were sufficient to allow disaggregation into the following four categories:  Arts, 
Science, Business and Engineering.   Hence, we reallocated all students to one of these four 
entry programs.  This process involved the reassignment, for example, of students in 
Kinesiology to Science and students in Music to Arts.  Table 1 provides definitions and sample 
means or proportions of all the variables which we have used in our analysis.  The first four 
rows indicate the distribution of our sample by entry program.  Arts and Sciences account for 
three-quarters of our students and the professional programs, Engineering and Business, 
account for the remaining quarter.   
 

Table 1  
Definition and Sample Means or Proportions of Variables  

Variable Name 
Definition  

(“Year” refers to the twelve-month period following September 
entry)  

Sample Mean or 
Proportion  

Panel A:  University Administrative Variables 

Arts Entry 
Program Equal to 1 if enrolled in an Arts program in Year 1. 

41% 

Science Entry 
Program 

Equal to 1 if enrolled in a Science program in Year 1. 
35% 

Business Entry 
Program  

Equal to 1 if enrolled in a Business program in Year 1 
12% 

Engineering 
Entry Program  

Equal to 1 if enrolled in a Engineering program in Year 1. 
12% 

Cumulative 
Credits Passed  
Year 1 Cumulative credits passed at the end of year 1 among  all students.  

4.9 

Cumulative 
Credits Passed 
Years 1 & 2 

Cumulative credits passed at the end of year 2 among students 
observed for 2 or more years. 

9.2 

Cumulative GPA 
Year 1 Cumulative grade point average (0-100) at the end of year 1. 

71 

Cumulative GPA 
Years 1 & 2 

Cumulative grade point average (0-100) at the end of year 2 among 
students observed for 2 or more years. 

72 

% Departed 
During Year 1 

Proportion of students for whom we observe only missing values in the 
second calendar year after entry among students observed for 2 or 
more years. 

8% 

% Departed 
During Years  1 & 
2 

Proportion of students for whom we observe only missing values in the 
third calendar year after entry among students observed for 3 or more 
years. 

13% 

% with Degree Proportion of students for whom we observe a degree earned at the 45% 
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after 4 Years end of 4 years after entry among students that we observe for 4 or 
more years. 

%with  Degree 
after 5 Years 

Proportion of students for whom we observe a degree earned at the 
end of 5 years after entry among students that we observe for 5 or 
more years. 

74% 

% with Degree 
after 6 Years 

Proportion of students for whom we observe a degree earned at the 
end of 6 years after entry among students that we observe for 6 or 
more years. 

80% 

Panel B:  Ontario Universities Application Centre Variables  

Female Equal to 1 if the student is female. 57% 
English Mother 
Tongue Equal to 1 if the student’s mother tongue is English. 

85% 

Canadian Citizen Equal to 1 if the student is a Canadian citizen. 93% 
Distance to 
Campus Dummy=1 if home is more than 50 km from campus. 

6% 

Age at Entry Age (in months) at entry to university 222 
Average HS 
Grade 

Average grade in the student’s best six university or mixed HS 
courses. 

83% 

Average HS 
Grade< 75  Equal to 1 if the average grade is less than 75 (mostly greater than 70). 

9% 

Average HS 
Grade >=75 and 
<80 

Equal to 1 if the average grade is equal to or greater than 75 and less 
than 80. 

18% 

Average HS 
Grade >=80 and 
<85 

Equal to 1 if the average grade is equal to or greater than 80 and less 
than 85. 

31% 

Average HS 
Grade >=85 and 
<90 

Equal to 1 if the average grade is equal to or greater than 85 and less 
than 90. 

25% 

Average HS 
Grade >=90 and 
<95 

Equal to 1 if the average grade is equal to or greater than 90 and less 
than 95. 

14% 

Average HS 
Grade >= 95 Equal to 1 if the average grade is equal to or greater than 95. 

3% 

All University 
Courses Equal to 1 if best six HS courses are all university level.  

66% 

Panel C:  Neighbourhood Variables from Census Dissemination (Enumeration) Areas 

Average 
Equivalent 
Income 

Average neighbourhood divided by the square root of the 
neighbourhood average number of persons per household ($2001). 

$45,504 

Low Income 
Equal to 1 if the student comes from a neighbourhood in the bottom 
tercile of the distribution (weighted by total population) of all 
neighbourhoods by average equivalent income. 

18% 

Middle Income 
Equal to 1 if the student comes from a neighbourhood in the middle 
tercile of the distribution (weighted by total population) of all 
neighbourhoods by average equivalent income. 

31% 

High Income 
Equal to 1 if the student comes from a neighbourhood in the top tercile 
of the distribution (weighted by total population) of all neighbourhoods 
by average equivalent income. 

50% 

% Bachelor’s Proportion of adults in the neighbourhood with a degree at the 21% 
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Degree Bachelor’s level or higher. 
% Lone Mother Proportion of families in the neighbourhood headed by a lone mother. 11% 
% English Proportion of persons in the neighbourhood with English as mother 

tongue. 
87% 

% Recent 
Immigrant Proportion of persons in the neighbourhood immigrated since 1981. 

13% 

% Unemployed Proportion unemployed of adults in the neighbourhood. 7% 
Panel D:  Ministry of Education High School Variables 

% of High EQAO 
Scores in Bottom 
Tercile 

Proportion of High EQAO Scores (3 or 4) in the High School is in the 
Bottom Tercile of all High Schools with OUAC Applicants. 

22% 

% of High EQAO 
Scores in Middle 
Tercile 

Proportion of High EQAO Scores (3 or 4) in the High School is in the 
Middle Tercile of all High Schools with OUAC Applicants 

32% 

% of High EQAO 
Scores in Top 
Tercile 

Proportion of High EQAO Scores (3 or 4) in the High School is in the 
Top Tercile of all High Schools with OUAC Applicants. 

46% 

Missing EQAO 
Scores  

Equal to 1 if high school is missing EQAO scores. 
8% 

Distance to 
University 

Distance (km) from high school to nearest university. 
22 km. 

Distance to 
College 

Distance (km) from high school to nearest college. 
11 km. 

Private High school is private (not publicly funded). 7% 
Public, English High school is public and English. 74.9% 
Public, 
Francophone  

High school is public and Francophone. 
0.2% 

Catholic, English High school is Catholic and English. 24.5% 
Catholic, 
Francophone 

High school is Catholic and Francophone. 
0.4% 

Rural High school is in rural area. 16% 
% at High School 
with Total 
Enrolment in 
Bottom Tercile 

Proportion of Students at a High School with Total Enrolment in the 
Bottom Tercile of all High Schools with OUAC Applicants. 

24% 

% at High School 
with Total 
Enrolment in 
Middle Tercile 

Proportion of Students at a High School with Total Enrolment in the 
Middle Tercile of all High Schools with OUAC Applicants. 

34% 

% at High School 
with Total 
Enrolment in Top 
Tercile 

Proportion of Students at a High School with Total Enrolment in the 
Top Tercile of all High Schools with OUAC Applicants. 

44% 

Panel E:  Entry Years 

1994 Entry Year Equal to 1 if enrolled in Year 1 in Fall of 1994. 5% 
1995 Entry Year Equal to 1 if enrolled in Year 1 in Fall of 1995. 5% 
1996 Entry Year Equal to 1 if enrolled in Year 1 in Fall of 1996. 5% 
1997 Entry Year Equal to 1 if enrolled in Year 1 in Fall of 1997. 6% 
1998 Entry Year Equal to 1 if enrolled in Year 1 in Fall of 1998. 6% 
1999 Entry Year Equal to 1 if enrolled in Year 1 in Fall of 1999. 10% 
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2000 Entry Year Equal to 1 if enrolled in Year 1 in Fall of 2000. 10% 
2001 Entry Year Equal to 1 if enrolled in Year 1 in Fall of 2001. 10% 
2002 Entry Year Equal to 1 if enrolled in Year 1 in Fall of 2002. 11% 
2003 Entry Year Equal to 1 if enrolled in Year 1 in Fall of 2003. 14% 
2004 Entry Year Equal to 1 if enrolled in Year 1 in Fall of 2004. 9% 
2005 Entry Year Equal to 1 if enrolled in Year 1 in Fall of 2005. 6% 
2006 Entry Year Equal to 1 if enrolled in Year 1 in Fall of 2006. 4% 

 
Time Frame for Analysis 
 
The universities reported courses and grades by academic term (fall, winter and summer).  One 
challenge for measuring academic progress is posed by coop programs.  All of our universities 
have coop programs though the degree of student participation varies by institution.  Students in 
coop programs typically are less likely than non-coop students to be enrolled in fall and winter 
terms (save for the fall of year 1) and are more likely to be enrolled in summer terms.  Put 
differently, course loads are more evenly spread throughout the calendar year for coop students 
than for non-coop students.  Students in coop programs still do take vacation terms and, as a 
result, progress towards a degree is typically slower than for non-coop students.  Unfortunately, 
the data do not directly indicate which students are in coop programs or which students have no 
credits in a given term due to being on a coop term.  In our multivariate analysis, we control for 
this to some extent by including control variables for university and program.  A second 
challenge is posed by full-year (two-term) courses which are most common in the first year.  
Such courses do not show up as passed or failed until the winter term and, as such, can give 
the mistaken appearance of a light course load when one looks at courses completed in the fall 
term.  
 
We incorporate the above considerations into our measures of academic progress in two ways.  
First, we measure such indicators as credits completed and cumulative grade averages on a 
calendar year basis rather than on an academic term basis. Second, when measuring degree 
completion rates, we use a wide data window so as to allow for the slower pace of coop 
students. 
 
Measures of Academic Progress  
 
Credits completed towards degree 
 
Panel A of Table 1 reports the measures of academic persistence and success, the first two of 
which are the cumulative credits passed at the end of 1 and 2 calendar years after entry.  We 
believe that these are the best available measures of the student’s quantitative progress 
towards a degree. By “year”, we mean the twelve-month period following the September entry, 
that is, to the end of the summer term.  We use a credit measurement system under which 0.5 
credits is given for a one-term course and, hence, 5 credits would be the most common one-
year, full-time academic load.  The sample mean of credits completed after one year is 4.8 and 
the sample mean after two years is 9.2.  Note that these two means are based on different 
sample sizes. This reflects our decision to use all available data in our analysis. We have only 
one year of data for the most recent cohorts of students in our samples, two years of the data 
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for the penultimate cohorts and so on.  Hence, we observe more students for one than for two 
years. The relationships between the one-year and two-year measures and the characteristics 
of the individuals, neighbourhoods and high schools in our sample were quite similar.  Hence, 
we focus on the results for cumulative credits passed after two years in the analysis below.  
 
Cumulative Grade Averages   
 
We believe that the best available measures of the student’s qualitative progress towards a 
degree is the cumulative grade average at the end of 1 and 2 calendar years after entry.  Some 
of our universities use a 0-100 grading system and some use 0-12 system.  We transform all of 
the systems to a system that uses a 0-100 grade range.   The biggest challenge we faced when 
transforming the grade averages was with respect to the treatment of a failing grade (F).  The 
method of dealing with this issue varies not only across universities but in some cases also 
across Faculties within a university.  We took a number of steps to assess the impact of grading 
differences.  One was to conduct separate analyses among students within each university.  A 
second was to compare students across universities using measures which are less sensitive to 
the above issues, e.g., having a grade average of at least A or at least B.  A third was to convert 
all grades to a 0-100 point system using various assumptions to make the necessary 
conversions.5  Each of these strategies for measuring grades led to conclusions which are very 
similar to those reported in the tables and figures below. The sample means when we do 
convert to the 0-100 point system (in Table 1) are 71 after one year and 72 after two years.   
The standard deviations (not shown) are both equal to 10.  
 
Departures  
 
Universities and colleges are all very interested in the problem of dropouts and retention. 
Hence, we also measure whether the student has departed from the university within year 1 and 
within years 1 and 2.  We use the term “departure” rather than “dropout” because the former 
more accurately reflects what one can infer from our data.  We do not know the destination of 
students who cease to register for courses in our four universities. Some departures 
undoubtedly are voluntary transfers to other universities or colleges or temporary absences from 
PSE as documented by Finnie and Qiu (2008).  Indeed the only means we have of inferring a 
departure is from courses passed and failed term by term.  We note, however, that those 
students who do depart have lower than average grades and lower than average cumulative 
credits completed. We count as a “departure during the first year” any student for whom we 
have no courses passed or failed in the fall, winter or summer of the second academic year.  
(The number of “departures during the first year” is only slightly lower if we count the students 
for whom we observe no grades (pass or fail) for courses in the fall, winter or summer of the 
second and third academic years.)  We count as a “departure during the first two years” any 

                            
5 We converted in two completely different ways and the results differed only slightly.  One way was to convert the 0-
12 numbers to percentages while preserving the corresponding letter grade interpretations of the two systems.  That 
is, we ensured that an A was still an A, a B was still a B, a failure was still a failure, and so on.  The second method 
was to create a standard normal distribution of grades for each university and then scale each university’s grades so 
that they had the same mean and standard deviation as was found in the institutions that originally graded on a 0-100 
scale.  Further details are available on request. 
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student for whom we have no grade for courses in the fall, winter or summer of the third 
academic year.   For each of the departure measures, we study only those students belonging 
to cohorts for whom we have data for the appropriate years of study (e.g. two years of data for 
the one year departure measure and three years of data for two year departure measure) We 
also make sure not to count a student who has earned an early degree as a “departure”.  Table 
1 indicates that the departure rate during the first year is 8% and during the first two years is 
13%.  The difference between these two figures is the 5% of entering students who depart 
during year two.    
 
Degree Completion   
 
We believe that the best single measure of academic success that is available from our data is 
whether or not the student has completed a degree within a given time frame. Our final measure 
of persistence is degree completion.  We have information on whether or not a degree is 
earned, the type of degree earned (honours or general) and the time taken to earn the degree.  
Most of the degrees in our data would typically take three or four years to complete if pursued 
on a full-time basis but there are also five year joint degree programs.  More importantly, there 
are many students in our data who take more than the minimum numbers of full-time years 
needed to complete a degree program due to coop terms, program switches, periods of part-
time study, academic terms abroad, etc.  Only 45% of the students in our sample complete any 
degree within four years. Students completing a degree within four years are disproportionately 
from Arts and Science programs and from those universities at which coop programs are less 
common.   The proportions completing a degree within five or six years are 74% and 80% 
respectively.  Such longer data windows also yield a very different pattern of degree completion 
rates by program and university.   
 
We estimated our multivariate models using each of these measures of degree completion, 
namely, whether or not a student had completed a degree with four, five or six years of entry.  
The longer data windows reveal, we believe, a more accurate picture of completion rates by 
program.  In addition, we found that the coefficients for individual, neighbourhood and high 
school characteristics are quite similar across regressions with different measures of degree 
completion.    For these reasons, we focus in this report on the regression estimates in which 
the dependent variable is whether or not the student earned any degree within six years after 
entry.  We found this also to be a measure used in other studies of academic success in 
university (for example see Nora, Barlow and Crisp 2005). 6  
 

                            
6 Our analysis of the data indicated that the distinction between a “General” degree and an “Honours” degree was not 
that informative.  Many “General” degree programs take four full-time years just like “Honours” degrees.  
Furthermore, some non-Honours programs, such as Engineering, make academic demands of the student that are at 
least as extensive as Honours degrees in other disciplines.   
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Individual, Neighbourhood and High School Characteristics 
 
Individual Characteristics. 
 
Panel B of Table 1 provides definitions and sample means or proportions of the individual, 
neighbourhood and school characteristics that we link to our measures of academic progress.  
The OUAC data confirmed that 55% of the students in our sample are females, 85% have 
English as mother tongue, 93% are Canadian citizens, and 94% have a home residence within 
50 kilometres of campus.  The students’ mean age at registration is 18.5 years.   OUAC data 
also provide the average grade in the student’s best six university level courses in high school.7  
Table 1 indicates that the sample mean of this variable is 83.  Seventeen percent of students 
have an average of 90 to 100 and 27% have an average of less than 80.  
 
Neighbourhood Characteristics 
 
The residential postal code in the OUAC data allows us to link the student’s record to the data 
for Enumeration Areas (1996) and Dissemination Areas (2001, 2006) in the census.  The Data 
Appendix provides a detailed description of how this was carried out.  Our key income measure 
is “average equivalent income” which is average neighbourhood income divided by the square 
root of the neighbourhood average number of persons per household.  The mean value of 
“average equivalent income” in our data is $45,504 (2001 dollars).  This measure is analogous 
to the most commonly used strategy of adjusting individual household income for household 
size which is to divide household income by the square root of the number of person in the 
household.8   
 
We also calculated the distribution of average equivalent income across all Enumeration (1996) 
and Dissemination (2001, 2006) Areas weighted by total population.  As indicated in Panel C of 
Table 1: 18% of the students from our four universities are from neighbourhoods in the bottom 
tercile (one-third) of this distribution, 31% are from the middle tercile and 50% from the top 
tercile.  These values reflect that fact that university students come disproportionately from more 
affluent neighbourhoods. 
 
Table 1 also describes five other neighbourhood measures that we use.  Our students come 
from neighbourhoods in which, on average, 21% of the adults have a Bachelor’s Degree or 
more, 11% of the families are headed by a lone mother, 87% of persons have English for a 
mother tongue, 13% of persons have immigrated to Canada since 1981, and 7% of adults are 
unemployed. 
 
High School Characteristics 
 
The next set of measures in Panel D of Table 1 are the characteristics of high schools derived 

                            
7  These are six OAC courses for students who took Grade 13 and six U or U/M courses for later cohorts.  
8 Standardizing households of different sizes by use of an ‘equivalence scale’ is now quite common.  Four people do 
not need four refrigerators.  The square root scale is one of the simplest and most commonly employed. 
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from data provided by the Ministry of Education and averaged over the years 2000 through 
2003 (our data are incomplete over other years).  One measure we use is the proportion of 
students in the high school taking the Grade 9 Academic EQAO Exam that received a “high 
score” (3 or 4).  Using this measure, we ordered all high schools in the OUAC data and 
determined the cutoffs for the bottom, middle and top terciles.9  These cutoffs are 61% for the 
bottom tercile and 71% for the top tercile.10  Table 1 reveals that 22% of the students in the 
persistence data are from high schools in the bottom tercile of this frequency distribution, 32% 
of students are from school in the middle tercile and 46% are from schools in the top tercile.  As 
one might expect, students at the four universities in our data set come from high schools in 
which students do better than average (across Ontario) on the Grade 9 EQAO exams.  
 
Table 1 also reveals that 8% of students in the persistence data set are from high schools for 
which EQAO scores are missing. The average student in the persistence data set attended a 
high school that is 34 kilometres from the nearest university and 24 kilometres from the nearest 
college.  Seven per cent of students come from private high schools, 74.9% from English public 
schools, 0.2% from Francophone public schools, 24.5% from English Catholic schools, 0.4% 
from Francophone Catholic schools, and 16% from rural high schools.11  Finally, we grouped all 
high schools in the OUAC data by total enrollment and determined the cutoffs for the bottom, 
middle and top terciles of school size.  Although it is the schools that are grouped , we do so by 
‘weighting’ by student enrollments so that 1/3 of the students (not high schools) are in each 
tercile.   These cutoffs are 924 students for the bottom tercile and 1310 students for the top 
tercile.  Table 1 reveals that 24% of the students in the persistence data are from high schools 
in the bottom tercile of this frequency distribution, 34% of students are from school in the middle 
tercile and 44% are from schools in the top tercile.  Students at the four universities in our data 
set come from high schools that are larger than average in terms of total enrolment. 
 
Panel E of Table 1 portrays the distribution of students in our data by year of entry to university.  
Changes in this proportion over time reflects both changing cohort size, especially the “double 
cohort”, and the fact that different universities provided data for differing periods of time (see 
Section 3.1 above).   In our regressions, we use both binary variables for year of registration 
and age at registration to control for differences among cohorts including the elimination of the 
OAC year and the associated curriculum reform.  
 
Summary Statistics 
 
Table 2 provides comparisons between students from the four universities in our persistence 
data and all students in our OUAC data, that is, all applicants to all universities in Ontario 
applying directly from Ontario High Schools – known as ‘101’ applicants named after the form 
completed by such students.  We focus on 1999 through 2004 which are the years for which we 

                            
9 Approximately 90% of high schools with Grade 12 in Ontario in 2000 appear in our OUAC data file, that is, have at 
least one student who applies to an Ontario university. 
10 These cutoff values are very similar in the enrolment weighted and unweighted frequency distributions which 
implies that performance on the Grade 9 EQAO test and school size are not strongly correlated. 
11 There is a large overlap between private schools and missing EQAO scores.  Nine-five percent (95%) of private 
high schools have missing EQAO scores and 77% of the schools with missing EQAO scores are private.  
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have data from each of our four universities.  This subset of our total sample contains 83,496 
students from our four universities represent 20% of all the 101 OUAC applicants and 28% of all 
101 OUAC registrants over the same time period.  The proportion female of all three groups are 
similar.  The persistence students are slightly more likely than the other two groups to have a 
mother tongue that is English and to be Canadian citizens.  Students in the persistence data are 
also bit younger and have higher grades both in the average of their best six university courses 
and in the core Grade 12/OAC English.12  We believe that Table 2 indicates that the students in 
our persistence data set are reasonably similar to all students in Ontario universities.  
 

 
 
Figures 1a through 1d contain the time series for four measures of academic progress at each 
of our universities.13  The four measures of progress are mean credits completed by the end of 
Year 2, mean cumulative grade average at the end of Year 2, the proportion of entrants 
departing during the first two years, and the proportion of entrants completing a degree within 
six years of entry.  We draw three basic conclusions from these figures. First, there are only 
minor differences among our four universities and the rank order changes over time.  Second, 
these measures have generally been quite stable over time at each of our universities.  There is 
no indication that rising tuition (and other changes in the policy and academic environment) 
have led to lower (or higher) levels of persistence and/or degree completion. Third, the figures 
do reveal some minor improvements in those outcomes which can be measured for the “double 
cohort” that entered in 2003, namely, credits completed, grade averages and departure rates.  
This may reflect the greater selectivity which universities were able to exercise at that entry 
point.  The average grade in the best six Grade 12/OAC courses rose from 83 among 2002 
entrants to 85 among 2003 entrants and then fell back to 83 in 2004.  

                            
12 We chose to present the core English grade because we have this mark for virtually all students in our data. This is 
not the case with Grade 12/OAC math courses or indeed any other course.   
13 We cannot identify the universities for reasons of confidentiality.   
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Figure 1: Means of Persistence Measures by Entry Year and University 

        
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
        
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 3 provides various summary statistics for our measures of academic persistence.  The top 
row provides the sample means and proportions for all of the students in the persistence sample 
(for whom we observe the number of years required to compute the measure.)14  Column 2 
indicates that, among our total sample of 128,166 students whom we observe for one or more 
years, the mean credits passed after 1 calendar year (at the end of the summer term following 
entry) was 4.9 which is just short of the most common full time load of 5.  This high mean is 
accounted for in part by the fact that a substantial proportion of students take more than 5 
credits in their first year especially in engineering programs and that some students enrol in 

                            
14 Note that the statement “observed for 2 or more years” means “we have 2 or more years of data”.  It does not 
mean “enrolled for 2 or more years”.  Some of the students “observed for 2 or more years” left the university during 
their first year. 
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summer school as well as in the fall and winter terms.  Column 3 indicates that, among the 
113,271 students that we observe for two years, the mean credits passed after 2 calendar years 
(at the end of the second summer term following entry) was 9.2.  Columns 4 and 5 indicate that 
the mean GPA is 71% after one year and 72% after two years.  
 

 
 
In Section 3.5 above, we defined a “departure during Year 1” as a student for whom we have no 
courses passed or failed in the fall, winter or summer of the second academic year.  Column 6 
shows that 8% of students whom we observed for two or more years departed during their first 
year. We defined a “departure during Years 1 and 2” as a student for whom we have no courses 
passed or failed in the fall, winter or summer of the third academic year.  Column 7 shows that 
the proportion of such departures among all students whom we observe for three or more years 
is 13%.   Column 8 indicates that, among those students observed for at least six years in our 
data, 80% have earned a degree within 6 years.  
 
The remaining rows of Table 3 show the variation in these outcome measures by different 
characteristics.  The second panel shows that the students who enter the professional 
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programs, Business and Engineering, have more credits completed, higher grades, lower 
departure rates and higher degree completion rates than do students who enter the other 
programs, especially Arts.  The third panel of Table 3 shows the differences by gender.  
Females have better outcomes than males but these differences are small except for that fact 
that women have noticeably higher degree completion rates.  Our multivariate analysis below 
shows that females perform better than males on all measures when one controls for other 
important gender differences, especially entry program.  
 
The fourth panel of Table 3 illustrates a key finding of our report which is the very strong link 
between our university outcomes and high school grade point averages.  Students in the lowest 
high school grade category (less than 75% average) and those in the highest high school grade 
category (95% or better) have university GPA differences of about the same magnitude, 25 
percentage points. The departure rates in years 1 and 2 of these same two groups of students 
differ by 23 percentage points and the degree completion rates differ by 36 percentage points.  
Save in the case of university grades, there also appears to be non-linearity, namely there are 
bigger differences in outcomes between groups of students at the bottom end of the grade 
distribution than at the top.  
 
The penultimate panel of Table 3 contains the differences in the outcome measures by 
neighbourhood income tercile which we consider to be relatively minor.  The differences in 
credits completed and grade averages between students from low income neighbourhoods and 
students from high income neighbourhoods are also very small.  The difference in departure 
rates is three percentage points and that in degree completion rates is four percentage points.  
Students from middle income neighbourhoods always occupy a middle ground. 
 
The final panel of Table 3 contains the differences in the university outcomes by one measure of 
the performance of the high school from which the student graduated, namely the proportion of 
students taking the Grade 9 Academic EQAO test that achieved a high score (3 or 4).  As with 
differences by neighbourhood income, we would characterize these differences in university 
outcomes as modest.  Students from high schools in bottom and top percentiles of this 
frequency distribution differ little in credits completed and grade averages.  The difference in 
departure rates is two percentage points and the difference in the degree completion rate is 
three percentage points. 
 
Multivariate Analysis 
 
We estimated a wide variety of regression models using a large number of academic outcomes 
including credits completed and cumulative grade average  at the end of Year 1 and Year 2, the 
departures during Year 1 and during Year 2, and degrees completed within four, five and six 
years after entry.  The estimated coefficients were quite robust across different outcome 
measures of the same type (e.g. degrees earned after different lengths of time).15  Accordingly, 
we have chosen to present only the results for the four persistence measures the means of 

                            
15 The major exception was the aforementioned finding that the coefficients for academic program differed 
considerably in the regression for degrees completed within four, five and six years after entry, presumably because 
programs have different normal lengths of study.  
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which were presented in Figure 1, namely,  credits completed by the end of Year 2, cumulative 
grade average at the end of Year 2, departures during Years 1 and 2, and degrees completed 
within six years after entry.   We estimated the regressions for these four outcomes in several 
different forms.  Two of these are in Tables 4 and 5.  Each regression contains a dummy 
variable for each university the estimates of which are not included in this report due to 
confidentiality considerations.  The regression in Table 4 also contains a series of individual, 
neighbourhood and high school characteristics listed in Table 1 but there are no interactions of 
any variables.   The regressions in Table 5 are the same as those in Table 4 save for the fact 
that we have included interactions between high school grade average categories and each of 
the variables for entry program, gender, neighbourhood income and high school performance 
on the Grade 9 EQAO test.16 

                            
16 Given that only two universities provided data on scholarships and that entry scholarship values at those two 
institutions are highly correlated with high school grade averages, we have opted not to include this variable in our 
analysis  
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Figures 2 through 5 present bar charts of the coefficients from Table 4 for each of our four 
measures of academic success.   For each figure, we separate the coefficient estimates into 
three groups:  individual characteristics, high school characteristics and neighbourhood 
characteristics.  In the case of binary independent variables, we just show the value of the 
coefficient.  In the case of continuous independent variables, we show the coefficient multiplied 
by a representative change in the variable as indicated in the figure titles.  In the case of the 
neighbourhood unemployment rate, for example, we show the impact of a one percentage point 
increase in this rate. 
 
Figure 2 shows the coefficients from the first regression in Table 4 in which the dependent 
variable is the cumulative grade average two years after entry.  Figure 2a charts the coefficients 
for individual characteristics. The key measure that stands out is the importance of the student’s 
high school grade average.  The strong link between university and high school grade averages 
is virtually the same as that noted above in Table 3 even after controlling for many other 
variables.17  At the end of two years, students in the lowest high school grade category (less 
than 75) and those in the highest high school grade category (95-100) have university grade 
averages that differ by about 25 percentage points.  The most noticeable difference among 
programs is that Engineering students have cumulative grade averages that are 3 to 4 
percentage points lower than those of other students.  The grade averages of females are about 
1 percentage point higher than those of males.   
 
Figure 2: Difference in GPA 
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The differences in university grades associated with the remaining individual characteristics in 
Figure 2a are often statistically significant but numerically small.  Students have higher 
university grades that have English as a mother tongue, are Canadian citizens and have all 
university courses in their best six high school courses.  “Commuters” do slightly better than 
those living more than 50 km from campus and entrants aged 20 do slightly worse than those 
aged 19 which may reflect a so-called “victory lap” phenomenon (students who take an extra 
year of high school to improve grades.) 
 
Figure 2b contains the coefficients for high school characteristics in Table 4.  The difference in 
cumulative grade averages between students from high schools with average EQAO scores in 
the bottom and top terciles is only 1 percentage point. Students from schools with no EQAO 
scores do slightly better.18  All else equal, students from privately funded high schools have 
university grade averages that are 3 percentage points lower than those of students from 
publicly funded English schools. Students from English Catholic high schools do worse, and 
those from Francophone public schools do a bit better, than those from English public schools 
but these are small differences of 1 percentage point or less.   The same is true of the superior 
performance of students from schools in rural areas.19  
 

 
 

                            
18 For purposes of estimating these regressions, students from high schools with missing EQAO scores were 
included in the group of students from high schools with average academic EQAO scores  in the middle tercile.  We 
also estimated the regressions excluding students from high schools for which EQAO scores were missing and the 
resulting coefficients were very similar to those in Tables 4 and 5.  
19 It is important to remember that the differences in persistence between schools of different types estimated here 
condition on high school grades.  Thus, the differences in persistence may reflect many factors including grading 
standards, curriculum, family background, etc.  Our data do not allow us to distinguish among these possible causes.  
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Figure 2c contains the coefficients for neighbourhood characteristics in Table 4.  The difference 
in cumulative grade averages between students from low income and high income 
neighbourhoods is less than 1 percentage point and statistically insignificant.  The estimated 
impact of other neighbourhood characteristics is equally small even when statistically significant. 
 

 
 
Figure 3 charts the coefficients from the second regression in Table 4 in which the dependent 
variable is the cumulative credits passed two years after entry.  The pattern of coefficients is 
quite similar to that in Figure 2.  Once again, the individual characteristic that stands out most is 
high school grade average.  At the end of two years, students in the lowest high school grade 
category have earned 2.4 fewer credits (almost a half a year less) than those in the highest high 
school grade category.  The most noticeable difference among programs is that Engineering 
students have earned almost 0.5 to 0.8 of a credit more than other students.  Females have 0.4 
credits more than males.  The differences in credits passed associated with the remaining 
individual characteristics are quite small even when statistically significant.  One difference from 
Figure 2 is that English mother tongue is not associated with more credits passed in Figure 3. 
The estimated effects of high school characteristics in Figure 3b and of neighbourhood 
characteristics in Figure 3c are very small.  For example, the differences between students from 
high schools in the bottom and top terciles of EQAO scores is only about one-tenth of a credit 
which is also the difference between students from low- and high-income neighbourhoods. 
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Figure 3: Difference in Credits 
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Figure 4 contains the coefficients from the third regression in Table 4 in which the dependent 
variable is a departure in years one or two after entry (no sign of the student in year 3).  The 
signs of the coefficients are generally the opposite of those in Figures 2 and 3 which is 
consistent with the interpretation that a departure is generally a “bad” academic outcome rather 
than a “good” one.  The basic message of Figure 4, however, is quite similar to that of the 
previous two tables.  Most importantly, students in the lowest high school grade category have a 
departure rate that is almost 21 percentage points higher than those in the highest high school 
grade category.  Commerce students have the lowest departure rate which is 4 percentage 
points lower than that of students in Arts.  The female departure rate is less than 1 percentage 
point lower than that of males.  Individual characteristics such as Canadian citizenship and 
taking all university courses are associated with departure rates that are about 2 percentage 
points lower, all other factors equal.  In Figure 4b, private schools and Francophone public high 
schools are associated with substantially higher departure rates (about 4 percentage points) but 
Catholic and rural schools are not.  In Figure 4c, neighbourhood characteristics have small 
impacts.  Students from low-income neighbourhoods have a departure rate that is only 1 
percentage point higher than that of other students. 
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Figure 4: Difference in Departures 
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Figure 5 charts the coefficients from the fourth regression in Table 4 in which the dependent 
variable is degree completion within six years after entry.  The qualitative pattern of coefficients 
is quite similar to that in Figures 2 and 3 (and the reverse of those in Figure 4).  Students in the 
lowest high school grade category have a degree completion rate that is 36 percentage points 
lower than those in the highest high school grade category.  Commerce students have a degree 
completion rate that is 5 to 6 percentage points higher than that of students in other programs.  
The female completion rate is almost 5 percentage points higher than that of males.  Canadian 
citizenship is associated with an increase in the likelihood of degree completion of 4 percentage 
points.20  Taking all university courses predicts a degree completion rate that is between 8 and 9 
percentage points higher.  In Figure 5b, students from private high schools have lower 
completion rates (almost 5 percentage points) and students from rural high schools have slightly 
higher completion rate (about 2 percentage points). Other high school characteristics also have 
small impacts as do the neighbourhood characteristics in Figure 5c.  For example, the 
difference in completion rates between students from high schools in the bottom and top terciles 
of EQAO scores is only about 2 percentage points which is also the difference between 
students from low- and high-income neighbourhoods. 

                            
20 This impact of citizenship on departures and degree completion may in part reflect a difference between first- and 
second- generation immigrants as found by Finnie, Childs and Qiu with the Youth In Transition Survey data (2010). 
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Figure 5: Difference in Degrees Earned 
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Each of our regressions contained a dummy for each of our four universities (results not 
reported in Table 4 and 5) and for each entry year.   The coefficient estimates for these 
variables yield conclusions very similar to those which we drew from the trends in mean 
outcomes in Figure 1 in the following two ways.  First, the differences among our four 
universities are small and their rank order changes.  Second, the levels of our persistence 
measures have generally been quite stable.  The one difference from the trends in Figure 1 is 
that the year dummy coefficients in Tables 4 and 5 only indicate a minor improvement in 
departure rates for the “double cohort” that entered in 2003.  These differences are likely due to 
the fact that the regressions control for the high school grade averages of entering students. 
 
The regressions in Table 5 contain interactions between high school grades and the following 
variables:  gender, program, neighbourhood income and high school average EQAO 
performance.  We illustrate these interaction effects in Figures 6 through 9.   The coefficients for 
variables that were not interacted with high school grades are very similar in Tables 4 and 5.  
Figures 6a through 6d present the relationship between high school grade average and each of 
our outcomes for both males and females.  In each figure, we started with the sample mean or 
proportion of the dependent variable in our sample for males with a high school grade average 
equal from 80 to 85 and then drew the figures using the estimated coefficients from Table 5 to 
calculate the estimated values for the other high school grade averages.21    
 

                            
21 We centered the figures at the 80 to 85 grade range because this contains the sample mean (83.4). 
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Figures 6a through 6d indicate that the strong relationship between high school grade category 
and university outcomes is true of both males and females.  These figures also reveal an 
interesting pattern of gender differences.  Among students with low high school grades, females 
have better university outcomes for most of the measures.  For example, among students with a 
high school average of less than 75, the female departure rate is 3 percentage points lower than 
that of males and the female degree completion rate is 9 percentage points higher.  The 
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performance levels of females and males converge or even reverse as one moves to the right 
on the charts to better high school grade averages.  Among students with a high school average 
of 95 or better, for example, the female departure rate is 2.5 percentage points higher than that 
of males and the female degree completion rate is 3 percentage points lower (both showing 
worse female outcomes).  Although less easy to discern from the chart, the grade point 
averages for males and females follow a similar pattern with a female advantage of about 1.4 
percentage points for students with the lowest high school averages and a negligible difference 
at the top end of the high school grade distribution. 
 
Figure 6:  Persistence Measures by Gender and High School Average 
 

 
 
Figures 7a through 7d  show the relationship between high school grade averages and 
university outcomes by entry program (or faculty).  Figures 7a and 7b shows that Engineering 
students have lower grade averages and more credits completed after two years than students 
in other programs regardless of high school grade category.  Figure 7c indicates that Business 
students have the lowest departure rates in most grade categories. Engineering students also 
have low departure rates for high school grade averages of less than 75 and above 85.  Our 
regression even predicts very small negative departure rates for Business and Engineering 
students with a high school grade of 95 and over though in the graph we force the minimums to 
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be no lower than zero.22  Figure 7d indicates that Business students have the highest degree 
completion rates in most grade categories.  Engineering students have lowest degree 
completion rates for high school grade averages under 85 but high degree completion rates for 
high school grade averages above 90.    
 
Figure 7:  Persistence Measures by Program and High School Average 
 

 
 
Figures 8a through 8d show the relationship between high school grade averages and university 
outcomes by neighbourhood average equivalent income.  In Figures 8a and 8b, the differences 
between students from low income and high income neighbourhoods in university grades are 1 
percentage point or less and the differences in credits completed are 0.2 credits or less for each 
high school grade category.  Departure rates in Figure 8c show slightly larger differences and 
an interesting pattern.  Students with low high school grades have slightly higher departure 
rates than high income students and the reverse is true among students with a high school 
grade average of 90 or more.  All such differences, however, are at most 1.5 percentage points.  
The differences in degree completion rates in Figure 8d between low- and high-income students 
are at most 3 percentage points and tend to be larger at lower high school grade levels. These 

                            
22 A negative departure rate is, of course, not possible but this prediction does reflect very low departure rates in 
reality for such students.   In the same vein, the next regression predicts a degree completion rate greater than 100% 
for Business and Engineering students with a high school average of 95 or higher.  
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last two measures suggest that some lower income students may be forced to ‘go slower’, 
perhaps dropping out for financial reasons and thence graduating more slowly, if at all.  Figure 8 
implies that neighbourhood income does not have a substantial link with our outcomes 
regardless of high school grade average.  As indicated above, Dooley, Payne and Robb (2009) 
found that average neighbourhood income has a much stronger link with applications to 
university.  This distinction provides an important insight for future research and we return to this 
optic in the final section of the paper.  
 
Figure 8:  Persistence Measures by Income Tercile and High School Average 
 

 
 
Finally, Figures 9a through 9d show the relationship between high school grade averages and 
university outcomes by the average performance of the student’s high school on the academic 
Grade 9 EQAO test.  As with neighbourhood average equivalent income, the differences by high 
school performance are slight.  In Figures 9a and 9b, the differences in university grade 
averages between individuals from schools with the smallest proportion of high EQAO scores 
and those from schools with the largest proportion of high EQAO scores are all 1.5 percentage 
points or less and the differences in credits completed are all 0.3 credits or less.  The same 
differences in departure rates in Figure 9c are at most 2 percentage points and the differences 
in degree completion rates in Figure 9d are at most 3 percentage points.  As with differences by 
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neighbourhood income, the difference by high school EQAO performance are most pronounced 
among students with lower high school grade averages. 
 
Figure 9:  Persistence Measures by EQAO Tercile and High School Average 
 

 
 
We have estimated a variety of regression model specifications other than those in Tables 4 
and 5.  In one alternative specification, we included a fixed effect (dummy variable) for each 
high school in our sample and, hence, excluded the variables measuring high school 
characteristics. The inclusion of the high school fixed effects increases the R squared, as 
expected, but does not have a noticeable effect on the coefficient estimates for individual or 
neighbourhood characteristics.  In a second alternative specification, we omitted high school 
grades from the regression.  As expected, this omission decreases the R squared greatly, 
especially in the regression for university grade averages, but does not have a noticeable effect 
on the coefficient estimates for individual, neighbourhood or high school characteristics.  The 
estimates of these alternative specifications are available upon request.  
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Summary and Conclusions 
 
In this paper, we address a series of questions concerning academic persistence and success 
among university students.  We use administrative data that have been collected on students in 
four Ontario universities and have linked these data with information on the students’ individual 
characteristics (including high school performance), neighbourhood, and high school.  The 
students are members of cohorts that came directly from Ontario high schools and entered one 
of our four universities for full-time degree study in the fall of 1994 through 2006.   
 
We considered a wide variety of measures of persistence but focused the analysis in this paper 
on the following four:  cumulative grade average and credits completed at the end of Year 2 
after university entry, departures during Year 1 and Year 2 after entry, and degrees completed 
within six years after entry.  This rich data source clearly merits more extensive analysis but we 
believe that a number of important lessons can be inferred from the results reported thus far.   
 
First, the time trends reveal that the values of all four outcomes have generally been quite 
stable over time at each of our institutions.  This stability over time in the levels of our measures 
of academic success in university is true of both the simple means of the variables and when we 
control statistically for a wide variety of individual, neighbourhood and school characteristics. 
 
Second, academic performance (grade point average) in secondary school is strongly linked to 
all of our measures of university performance even those, such as degree attainment, that occur 
years after the students have received their high school diploma.   These links are strong in the 
sense of both the magnitude and the precision of the estimated coefficients.  Furthermore, the 
explanatory power of the high school grade average greatly dominates that of other variables 
such as university program, gender, and neighbourhood and high school characteristics.  
 
Third, the neighbourhood and high school characteristics used in this study, such as average 
income and EQAO scores, have relatively weak links with our measures of persistence.  In 
contrast, Dooley, Payne and Robb (2009) reported that such measures have much stronger 
links with the decision to apply to university.  Students from low income neighbourhoods are 14 
percentage points less likely to apply to university than those in high income neighbourhoods 
(controlling for other factors including GPA).  Students from high schools in which less than 50% 
of students attained a high EQAO score (3 or 4) were 8 percentage points less likely to apply to 
university than students in high schools in which more than 50% received a high EQAO score 
(controlling for other factors including GPA).   Hence, it appears that neighbourhood and high 
school characteristics play a larger role in the application decision than in the achievement of 
academic success once attending university.   We hasten to add, however, several important 
qualifications to this conclusion:  (a) numerous small differences in persistence can still have a 
large cumulative impact on the life of a young person; (b) our current measures of 
neighbourhood and high school characteristics are quite limited; and (c) variation in the socio-
economic characteristics of individual families within neighbourhoods and in the academic 
characteristics of academic programs within high schools may have substantial success in 
accounting for variation in university persistence. 
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Fourth, our results point to the advantages of rich administrative data.  Such data suffer much 
less than do survey data from response and selection bias.  We do not have the students’ 
reports of their grades but their actual grades and we have close to full coverage of the relevant 
populations rather than just responses to a voluntary survey.  In addition, the number of 
observations is usually much larger in administrative data sets than in surveys.  
 
We currently have a detailed picture of the individual student while in university and these data 
have much more to tell us.  For example, one could study additional outcome measures, such 
as graduation average, and analyze all outcome measures by university program, academic 
level, gender, mother tongue, type of high school, etc.  Our data challenge is the very limited 
information that we currently have concerning the individual student prior to university.  As 
stressed above, our current set of neighbourhood and high school characteristics are limited as 
is our understanding of what lies behind the large estimated impact of high school grades.  
Many additional insights could be gained by linking our current data with other administrative 
data sets.  Individual information concerning income and other family characteristics is 
potentially available via linkage with OSAP records.  Individual student records from the Ministry 
of Education could shed light on the decisions and strategies in high school that are associated 
with both a strong high school grade average and success in university.   
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Data Appendix  
 
Introduction 
 
The primary purpose of this appendix is to document the building of the data set used for the 
analysis of persistence and academic success among students at four Ontario universities.  
This appendix documents key data issues encountered and our resolutions of those issues.  We 
make use of the following four administrative data sources. 
 

� Administrative data from four Ontario universities for varying periods from 1990-
2006 

o The observations are at the student level and cover varying time periods 
o The extracts include students graduating from an Ontario high school and 

starting a full-time degree program in the following Fall semester 
o We distinguish a year in these data as the year in which a given school 

year starts (e.g. year 1999 stands for school year 1999/2000 which starts 
in the fall of 1999 and ends in the spring of 2000) 
 

� Ontario University Application Centre (OUAC) data from 1994-2006 
o Each observation represents a student level application for full time 

admission to any Ontario university from students in high school (called 
101 students, which make up the bulk of all applications) 

o A year in this data is measured as the year in which a student would 
enroll in university (e.g. 1994 application year is for students starting 
university in September 1994).  The application would have been made  
in the previous fall 

 
� Census Data 

o We use the postal code of the student’s home residence at time of the 
OUAC application to link to data on neighbourhood characteristics from 
the Enumeration/Dissemination Area for the corresponding Census 
(1996, 2001 or 2006).  These neighbourhood characteristics provide 
indicators of the socioeconomic background of the student. 
 

� High School Data from 2001 through 2004 
o We use measures obtained from the Ministry of Education to reflect the 

characteristics of the high schools from which a student graduates, such 
as school size, location, and performance on standardized tests.  

o 2001 through 2004 are the years for which we currently have complete 
data.  
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University Data Requested and Provided 
 
Initial Request Made to the Universities 
 
Requests were originally made to all Ontario universities.  Four universities provided us with 
comparable data.   
 
Students for Whom Information was Requested: 
 
• We requested information on student cohorts for 1993 to the most recently available, where 

we define a cohort as all students who registered in Level 1 at a particular Ontario University 
in the Fall of a given calendar year.  We requested information for only those students 
entering a full time university degree program directly from an Ontario high school.   This 
limitation corresponded to the information available from OUAC and are referred by the 
name university registrars and OUAC use for them, ‘101 students’. 
 

Admission (and one time information) requested: 
 

• OUAC application number 
• Program in which the student registered and the student’s final admission average for 

that program 
• Amount of entry scholarship offered 
• Total value of all years of scholarship if any required average is maintained (could be 

same as above if no renewal is guaranteed) 
• Average grade for scholarship purposes if different from admission average 

 
Graduation information requested:   
 

• Degree(s) awarded by date awarded, type of degree and graduating grade point 
average. 

 
Academic Progress information requested: 
 
For each student, we requested all of the following variables for each semester in which the 
student was registered as an undergraduate including summer terms 
  

• Academic level 
• Academic degree program 
• Full-time or part-time status 
• Amount of scholarship offered  
• Academic credits passed during the semester  
• Academic credits failed during the semester  
• Academic credits cancelled during the semester where cancelled means dropped after 

the drop/add period (an official record is kept) but before a grade is mandatory 
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• Overall grade average for the semester and number of courses/units on which this 
average is computed 

• Cumulative grade average 
• Cumulative number of credits passed to date 
• Number of credits required for completion of current degree program 
• Annual (academic year) dollar value of scholarships held by the student 

 
Limitations in Data Provided by the Universities 
 
The data provided by the four universities were quite similar in most regards save for the 
following three aspects:  the period of data availability; the availability of scholarship information; 
and the degree of data disaggregation.   
 

University Entry Years Available  Scholarship Data Academic Terms 

University 1 1994-2004 None available  Fall, Winter, Summer 

University 2 1994-2005 Entry and continuing Fall, Winter, Summer 

University 3 1999-2006 Entry and continuing Fall/Winter, Summer 

University 4 1994-2004 None available Fall, Winter, Summer 

 
Exclusion of Students:   
 
As indicated in the text, we excluded some of the student observations provided by the 
universities from the estimation samples used in this report. For the most part, these were 
records of students that we had not requested and for whom we had no matching records in our 
OUAC data.   The table lists the total number of records provided by the four universities and 
the number of records excluded for various reasons.  A few students had a record in two of our 
universities.  In such cases when the records had different entry years (probable transfers), we 
kept the record with the earlier entry year. In such cases when the records had the same year, 
we kept the record for the university at which the student enrolled for more than one year.   

The table below indicates that there is a total of 128,166 students in our persistence data set for 
whom the universities had at least one year of data.  The regression reported all have fewer 
observations because they require that the university had two or more years of data on the 
student.  
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Observations Excluded From Data Received from Four Universities 

 Number Percentage 

Total observations received from the four universities. 172143 100.0% 

Student entered prior to September 1994. 16896 9.8% 

Student could not be matched with 101 OUAC observations. Likely a 105 
applicant, e.g., mature or part-time or not Ontario. 10845 6.3% 

Student’s postal code in the OUAC application data could not be matched to an 
Enumeration/Dissemination Area in Ontario.   296 0.2% 

Student did not enrol in Level One. 391 0.2% 

Student enrolled for fewer than 8 or more than 20 half courses. 9798 5.7% 

Student's age upon entry was less than 15 or greater than 20. 1966 1.1% 

Key variable is missing. 1369 0.8% 

Student had record in two universities. Likely transfer or data error. 90 0.1% 

Student is not a September entrant. 2326 1.4% 

Number of observations in data set for this report ("Persistence Data Set") 128166 74.5% 

 
Allocation of Students to Programs:   
 
We asked the universities to classify the students in each term by academic program.  We 
asked for both broad and narrow categories.  The broadest categories are those used by the 
Council of Ontario Universities and OUAC.  These categories are indicated in the table below.   
We recognize that some degree of disaggregation by program is desirable given the differences 
between faculties in entrance standards and academic programs.  Our experience with these 
data indicated that numbers of students were sufficient to allow disaggregation for only the 
following four categories:  Arts, Science, Business and Engineering.   Hence, where data were 
reported in greater disaggregation, we reallocated students in programs other than these four.   
For confidentiality reasons we cannot give complete details but we give a few examples to 
illustrate the nature of the reallocations: 
 

Original Program Reallocated Program 

Kinesiology (Physical Education) Science 

Environment Studies Science 

Music Arts 

Nursing Science 

Social Work Arts 
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Measures of Academic Progress:   
 
Time Frame for Analysis 
 
The universities reported courses and grades by academic term (fall, winter and summer).  One 
challenge for measuring academic progress is posed by coop programs.  All of our universities 
have coop programs though the degree of student participation varies by institution.  Students in 
coop programs typically are less likely than non-coop students to be enrolled in fall and winter 
terms (save for the fall of year 1) and are more likely to be enrolled in summer terms.  Put 
differently, course loads are more evenly spread throughout the calendar year for coop students 
than for non-coop students.  Students in coop programs still do take vacation terms and, as a 
result, progress towards a degree is typically slower than for non-coop students.  Unfortunately, 
the data do not directly indicate which students are in coop programs or which students have no 
credits in a given term due to being on a coop term.  In our multivariate analysis, we control for 
this to some extent by including control variables for university and program.  A second 
challenge is posed by full-year (two-term) courses which are most common in the first year.  
Such courses do not show up as passed or failed until the winter term and, as such, can give 
the mistaken appearance of a light course load when one looks at courses completed in the fall 
term.  
 
We incorporate the above considerations into our measures of academic progress in two ways.  
First, we measure such indicators as credits completed and cumulative grade averages on a 
twelve-month academic year (September-August) basis rather than on an academic term basis. 
Second, when measuring degree completion rates, we use a wide data window so as to allow 
for the slower pace of coop students.  
 
Credits Towards Degree 
 
Table 1 contains the measures of academic persistence and success, the first two of which are 
the cumulative credits passed at the end of 1 and 2 calendar years after entry.  By “end of 
calendar year”, we mean the end of the summer term after fall entry.  We use a credit 
measurement system under which 0.5 credits is given for a one-term course and, hence, 5 
credits would be the most common one-year, full-time academic load.  The sample means of 
these measures calculated over all four universities and years of data are 4.8 after one year and 
9.2 after two years.  Note that these two means are based on different sample sizes because 
we do not have data on two calendar years for all students in our sample.  We only have one 
year of data for the most recent cohorts of students in our samples, two years of the data for the 
penultimate cohorts and so on.  The relationships between the one-year and two-year measures 
and the characteristics of the individuals, neighbourhoods and high schools in our sample were 
quite similar.  Hence, we focus on the results for cumulative credits passed after two years in 
the discussion below.  
 
Grade Averages 
 
The universities provided both term and cumulative grade averages.  Two of the universities use 
a 0-100 grading system while the other two use a 0-12 system.  We wanted to convert the 
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grades to a single metric to allow analysis across all 4 universities at once.  It seemed to make 
most sense to convert to the 100 point system as it would then be possible to easily consider 
how an additional grade point average in high school (always on a 100 point system) translated 
into a different grade point average at university.  A big challenge in this regard is the manner in 
which a grade of F is treated for purposes of calculating grade averages.  In the 12 point system 
an F is always a zero.   In the 100 point systems, a grade greater than zero is typically assigned 
except in cases where the student never showed up or did no work.     
 
We approached this problem in three different ways and confirmed that our regression 
estimates do not vary from one method to another.  Our basic method, and the one we report on 
in this paper, is to directly translate the 12 point system grades into the 0-100 range according 
to the following table.   The conversion tries to conserve the alphanumeric codes so that, for 
example, a B in one system remains a B in the other system.  Note that we are converting grade 
point averages so that the grade in both systems (12 point and 100 point) is a continuous 
variable (GPA* refers to a 100 point system and GPA to a 12 point system). 
 

GPA 12-point system Conversion Formula 

GPA < 0.5 GPA* = 40 

0.5 � GPA � 1.0 GPA* = 40 + 24*(GPA-.5) 

1.0 < GPA � 2.0 GPA* = 52 + 4*(GPA-1.0) 

2.0 < GPA � 3.0 GPA* = 40 + 2*(GP2.0) 

3.0 < GPA � 4.0 GPA* = 40 + 4*(GP3.0) 

4.0 < GPA � 5.0 GPA* = 40 + 4*(GPA-4.0) 

5.0 < GPA � 6.0 GPA* = 40 + 2*(GPA-5.0) 

6.0 < GPA � 7.0 GPA* = 40 + 4*(GPA-6.0) 

7.0 < GPA � 8.0 GPA* = 40 + 4*(GPA-7.0) 

8.0 < GPA � 9.0 GPA* = 40 + 2*(GPA-8.0) 

9.0 < GPA � 10.0 GPA* = 40 + 4*(GPA-9.0) 

10.0 < GPA � 11.0 GPA* = 40 + 8*(GPA-10.0) 

11.0 < GPA � 12.0 GPA* = 40 + 10*(GPA-11.0) 

 
The second approach we employed involved creating a ‘standard normal’ variable for each 
institution separately by subtracting from each student’s GPA the mean for the institution and 
dividing by the standard deviation.  We then rescaled all 4 distributions so that they had the 
mean and standard deviation of the two universities (averaged) that started with a 0 to 100 
scale. Doing this would be expected to do away with any differences in average marks between 
institutions and any related individual university effects.   If regression estimates for other 
variables are roughly the same as with the first method, which turn out to be the case, this 
provides support for the conversion we do use in the paper. 
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The third method we employ involves working with the equivalent letter grades.  Recognizing 
that in the 100 point system a “B or better” grade is one that is “70 or better” while in the 12 
point system a “B or better grade” is represented by marks of “7 or above”, we created a 
discrete (0, 1) variable that takes on the value of 1 if the student has a B or better average.  A 
similar technique allows one to create a discrete variable for A or better.  We then looked at 
multivariate analysis for the determinants of these discrete variables.  The size of the 
coefficients cannot, of course, be compared directly, but the statistical significance, sign and 
relative magnitudes of the coefficients can be compared. We concluded from such a 
comparison that we were not making any incorrect inferences in using our first conversion 
method. 
 
Departures 
 
We use the term “departure” rather than more commonly used “dropout” because the former 
more accurately reflects what one can infer from our data.  We do not know the destination of 
student who ceases to register for courses in our four universities. Some departures 
undoubtedly are voluntary transfers to other universities or colleges or temporary absences from 
PSE as documented by Finnie and Qiu (2008).  Indeed the only means we have of inferring a 
departure is from courses passed and failed term by term.  We note, however, that those 
students who do depart clearly have below grade averages and credits completed. We count as 
a “departure during the first year” any student for whom we have no courses passed or failed in 
the fall, winter or summer of the second academic year.  (The number of “departures during the 
first year” is only slightly lower if we count the students for whom we have no courses passed or 
failed in the fall, winter or summer of the second and third academic years.)  We count as a 
“departure during the first two years” any student for whom we have no courses passed or failed 
in the fall, winter or summer of the third academic year.    
 
For each measure, we make sure that our data follow the students for two and three years 
respectively.  That is, we only calculate the one (two) year departure rate among students for 
whom we have two (three) years of data.  We also make sure not to count a student who has 
earned an early degree as a “departure”.  Table 1 indicates that the departure rate during the 
first year is 8% and during the first two years is 13%.  The difference between these two figures 
is the 5% of entering students who depart during year two.    
 
Degrees Completed 
 
Our final measure of persistence is degree completion.  We have information on whether or not 
a degree is earned, the type of degree earned and the time taken to earn the degree. Our 
analysis of the data indicated that the distinction between a “General” degree and an “Honours” 
degree was not that informative.  Many “General” degree programs take four full-time years just 
like “Honours” degrees.  Furthermore, some non-Honours programs, such as Engineering, 
make academic demands of the student that are at least as extensive as Honours degrees in 
other disciplines.  Hence, we did not use this distinction in constructing our measures of degree 
completion. 
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Most of the degrees in our data would typically take three or four years to complete if pursued 
on a full-time basis but there are also five year joint degree programs.  More importantly, there 
are many students in our data who take more than the minimum numbers of full-time years 
needed to complete a degree program due to coop terms, program switches, periods of part-
time study, academic terms abroad, etc.  Only 45% of the students in our sample complete any 
degree within four years. Such early completers are disproportionately from Arts and Science 
programs and from those universities at which coop programs are less common. The 
proportions completing a degree within five or six years are 74% and 80% respectively.  Such 
longer data windows also yield a very different pattern of degree completion rates by program 
and university.   
 
We estimated our multivariate models using each of these measures of degree completion, 
namely, whether or not a student had completed a degree with four, five or six years of entry.  
The longer data windows reveal, we believe, a more accurate picture of completion rates by 
program.  In addition, we found that the coefficients for individual, neighbourhood and high 
school characteristics are quite similar across regressions with different measures of degree 
completion.  For these reasons, we focus in this report on the regression estimates in which the 
dependent variable is whether or not the student earned any degree within six years after entry.  
We found this also to be a measure used in other studies of academic success in university (for 
example see Nora, Barlow and Crisp 2005).  
 
Matching University Data to OUAC Data  
 
OUAC and the universities have provided us with the linking information necessary to allow us 
to match the OUAC application record to the university administrative record.   As expected we 
are able to find matches in OUAC for almost 100% of the observations provided to us by the 
universities.  The very few exceptions are likely last minute registrants, misclassified (e.g. out-
of-province or transfer) students or clerical errors. 
 
Matching University Data to Census OUAC Data  
 
The OUAC data contain the postal code for each applicant at the time of application.  We use 
this to link the student to the Census Enumeration/Dissemination Area (EA/DA) of residence for 
the student’s family.  These neighbourhood characteristics provide indicators of the 
socioeconomic background of the student.  Postal codes in the university data are often 
associated with the student’s housing choice at the university and could not be used for this 
purpose. 
 
There were challenges involved in this process.  The first is that there are changes over time in 
the EA/DA with which a postal code is associated.  This is due, most importantly, to the fact that 
population growth leads over time to the creation of new postal codes and changing postal code 
boundaries.  Fortunately, most postal codes are associated with only one EA/DA in any given 
calendar year.  For the few exceptions to this rule, we chose to identify a postal code with the 
most recent EA/DA with which that code is associated.  
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A second challenge arises from the fact that the values of the neighbourhood characteristics are 
suppressed by Statistics Canada if the sampled population of the EA/DA is too small. Hence, 
one needs a strategy to find alternate values in cases where there is a missing value for a “key 
variable”.  The EA/DA “key variables” for this research project are the following:  average 
household income, average number of persons per household (to be used to adjust average 
household income for differences in household size), proportion of the population with a BA 
degree, proportion of the adult population unemployed, proportion of the population that are 
immigrants, and the proportion of families that are headed by lone mothers. If the EA/DA 
assigned by Statistics Canada to a postal code has a suppressed value for any key variable, 
then we search for the nearest postal code that has an assigned EA/DA with a non-missing 
values for all key variables and use ALL of values from that alternative EA/DA.  This means all 
postal codes have values for key variables from just one EA/DA. 
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