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Abstract

This paper studies the short- and long-term impacts of an increase in merit-

based scholarships with a novel data set containing 1,114 recipients from the 2004

and 2005 doctoral competitions of the Social Science and Humanities Research

Council (SSHRC). Using the scores received by recipients and the funding thresh-

olds, I take advantage of a regression discontinuity design to estimate the causal

impact of an increase in scholarship amount on locational choice and career out-

comes of recipients. First, I find no evidence that recipients are induced to remain

in Canada when they are promised a larger scholarship if they study in Canada.

Second, there is no evidence that receiving a larger scholarship affects the prob-

ability of PhD completion within either five or nine years. Third, there is some

evidence that a larger scholarship does increase the probability of having a tenure-

track academic position nine years after receiving the award by approximately 15

percentage points. This result only holds for students who were initially awarded

the scholarship in their second year.
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1 Introduction

It is common for universities and countries to offer doctoral scholarships to their students.

Canada, for example, offers almost $70 million yearly in doctoral scholarships to students

in the humanities and social sciences. In spite of the millions spent on these scholarships,

very little is known about their impact on students. Understanding their impact is im-

portant to justify their existence and possibly improve their efficiency. Unfortunately,

it is difficult to determine the causal impact of graduate scholarships, because they are

granted to the most talented candidates. It is therefore impossible to disentangle dif-

ferences in funding from initial differences in talent. Regression discontinuity addresses

this issue by comparing similar candidates - those with similar scores - but with different

funding packages.

In this paper, I take advantage of the fact that the Social Science and Humanities

Research Council of Canada (SSHRC) grants students entering their first or second year

of doctoral studies a small ($20,000 per year) or a large scholarships ($35,000 per year)

depending on the scores given by outside evaluators. This funding difference combined

with the allocation rule makes it possible to study the impact of an increase in funding

on short- and long-term student outcomes.

I first study the role of financial incentives on the locational choice of students. Only

students enrolled at Canadian universities are eligible for the large scholarship. Stu-

dents above the funding threshold therefore have the choice between studying abroad

and receiving $20,000 or studying in Canada and increasing their earnings to $35,000. If

this financial incentive is effective, students with a score above the threshold should be

more likely to stay in Canada than similar students below the threshold. I find no such

evidence. In other words, the larger scholarship does not induce recipients to remain in

Canada. This paper contributes to a literature studying the impact of financial incentives

on university choice. It is the first to study this question with a sample of doctoral stu-

dents. Previous evidence shows that undergraduate merit-based scholarships which are

only redeemable in the home state - like those offered by the HOPE program in Georgia

- increase slightly the probability of undergraduate students to stay in their home state

1



(Cornwell, Mustard and Sridhar, 2006, Zhang and Ness, 2010 and Fitzpatrick and Jones,

2012).

More generous graduate scholarships could also have a long-term impact by providing

their recipients more resources and therefore more opportunities. Recipients of larger

scholarships could focus their time on research, thus completing their thesis faster or

potentially increasing the quality of their dissertation. To study this issue, I collected

data on completion time and labour market outcomes of eligible recipients. Using this

novel data in combination with a regression discontinuity design, I find no evidence that

receiving a larger scholarship increases the speed of completion, but I do find some sug-

gestive evidence that it improves the quality of recipients’ research as measured by their

subsequent labour market outcomes. Indeed, students who received a larger scholarship

in their second year of doctoral studies are found to have a 15 percentage point higher

probability of being a professor nine years after receiving the award in comparison to

students who received the smaller award in their second year.

These results contribute to the literature studying the academic impact of scholar-

ships. While there is some evidence that need-based scholarships help recipients improve

their probability of graduation (Castelman and Long, 2016), results for merit-based schol-

arships at the undergraduate level are mixed2. This paper contributes to this literature

by finding a positive impact of an increase in funding on job market outcomes for a sub-

population that plays an important role for innovation but that has not been studied so

far: doctoral candidates.

The rest of the paper is organized as follows. I first present the institutional back-

ground and the data. I then describe the econometrics methodology and show the results

for the short- and long-term impacts of scholarships. The third section shows robustness

checks. Finally, I summarize the findings and present some policy implications in the

2Scott-Clayton (2011) finds some evidence that the PROMISE scholarships induce students to reach
renewal targets, but the effects disappear in fourth year when renewal is no longer possible. Results
from Dynarski (2008) showing the positive impact of merit scholarships on degree completion in Georgia
and Arkansas has been cast in doubt by Sjoquist and Winters (2012) and (2015) suggesting at best a
modest impact on the performance of undergraduate students. Results are similar when considering
the impact of National Health Institute grants on established and postdoctoral researchers (Jacob and
Lefgren, 2011a and 2011b). More recently, Bettinger et al. (2016) show that California‘s Cal Grant
increases completion rates and salaries of recipients.
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concluding section.

2 Background and Data

2.1 SSHRC and the Selection Procedure

The Social Science and Humanities Research Council (SSHRC) is a Canadian federal

agency that promotes and supports postsecondary-based research and training in the

humanities and social sciences. SSHRC achieves this goal by awarding yearly almost

$70 million 3 to doctoral students4 through two scholarships. First, the Joseph-Armand

Bombardier Canada Graduate Scholarship (CGS) provides recipients with three annual

payments of $35,000. Recipients entering first or second year are informed that they

could receive CGS should they decide to study in Canada. If they decide to study abroad,

they are awarded the smaller scholarship: the SSHRC Doctoral Fellowship (SDF). This

second scholarship represents a yearly payment of $20,000 per year up to the fourth year

of doctoral studies 5. All doctoral candidates entering fourth year or below are eligible

for SDF.

It is unlikely for domestic recipients of SSHRC scholarships to receive other major

scholarships. Even though SSHRC does not place any restrictions on other sources of

funding, the major provincial scholarship-granting agencies (Ontario Graduate Scholar-

ship and the Fonds Quebecois de Recherche et Societe et Culture) do not allow their

recipients to receive funding from SSHRC. Students studying abroad could stack schol-

arships. Unfortunately, I have no information on other scholarships received by students.

Finally, scholarship recipients are allowed to work a maximum of 450 hours per 12-month

period.

Both scholarships have been exempt from income tax in Canada since 2006. To

give some context for these amounts, the Ontario Student Assistance Program (OSAP)

3SSHRC awarded $65,928,665 CAD for the 2004-2005 competition and $65,775,00 CAD for the 2005-
2006 competition.

4Only Canadian permanent residents and Canadian citizens are eligible.
5If students receive the scholarship in their first year of doctoral studies, they will be awarded overall

$80,000. Similarly, students winning a scholarship in 4th year will only receive one payment of $20,000.
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estimates the cost of living at $22,500 for single graduate students in Toronto and would

provide a loan of $8,000 to someone receiving $20,000 (assuming no work income), but

would offer no loan to a student in receipt of CGS6. Financially CGS recipients would

therefore be in a much more comfortable situation than the SDF recipients.

To receive these scholarships, candidates apply in the fall with the following docu-

mentation: a project proposal, a CV, two reference letters from faculty, and all their

university transcripts. Students enrolled at a Canadian university submit their applica-

tions to their home university pre-selection committee. Each university is provided with

a quota restricting the number of students that can be forwarded to the national compe-

tition. This quota is adjusted regularly to take into account the previous success of the

university. Students enrolled at foreign universities submit their application directly to

the preliminary competition at SSHRC7. The top-ranked candidates from the university

pre-selection and those from the preliminary competition at SSHRC are forwarded to

the national competition. The data used in this study stems from the 2004-2005 and

2005-2006 national competitions.

Applications forwarded to the national competition are then sorted into one of the five

committees based on the discipline of the project proposal. Table 1 shows the distribution

of disciplines by committee. Within each committee, applications are then allocated to

one of the 3 or 4 subcommittees based on the alphabetical ordering of the candidate’s

last name8. Each subcommittee assesses approximately 100 candidates and is composed

of 3 associate or full professors who assign each candidate in the sub-committee a score

from 0 to 10. The evaluation is done individually and the identity of the other evaluators

is generally not known. The scores of the three evaluators are added to form the final

score according to which the candidates are ranked.

6OSAP calculator available here: https://osap.gov.on.ca/AidEstimatorWeb/enterapp/enter.xhtml
7These were the policies for the 2004-2005 and 2005-2006 competitions. Some of these policies have

changed.
8Table 1 in the appendix shows the subcommittees of committee 5 for both competition years. Can-

didates with last names starting with letters A to F went to the first subcommittee; those with names
starting with letters from G to M, to the second subcommittee; and the remaining candidates to the 3rd
subcommittee. Exceptions can be explained by the fact that evaluators cannot assess candidates from
their university and that French applications all went to a subcommittee in which all evaluators were
fluent in French.
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The eligible9 applicants in the top tier of a subcommittee are awarded a CGS, the

second-tier obtains a SDF10, and the last tier does not receive any scholarship11. The

thresholds are implicitly defined by civil servants who give awards to the top candidates12.

The thresholds vary from 16.4 to 20.2 across subcommittees13.

The funding decisions and the individual scores are communicated to the students

in May/June and could not be appealed in the 2003-2004 and 2004-2005 competitions.

Approximately 55% of candidates in the national competition receive some scholarship14.

Every year recipients must complete an annual report administered by the university.

SSHRC does not set any specific requirements for the renewal of the scholarship, making

the non-renewal of the award very unlikely.

2.2 Data

Overall, 1,898 students received a scholarship from SSHRC in the 2003-2004 and 2004-

2005 competitions. Since only recipients entering first and second-year are eligible for

a large scholarship, I restrict the sample to those individuals, thus reducing it to 1,114.

Moreover, when considering the impact of receiving the large scholarship on long-term

outcomes, I exclude recipients studying abroad (192 recipients), because they may have

had a score above the threshold yet did not receive CGS due to the residency requirement.

SSHRC provided the following information on recipients: year of study, discipline,

committee, subcommittee, score, award, and university. Using the identity of the recipi-

9Those starting first or second year of a doctoral studies at a Canadian university.
10Top-ranked candidates who are not eligible for CGS receive a SDF.
11This last group of students can still receive scholarships from other agencies or from their own

university.
12For example, in committee 5 in the 2004-2005 competition, the first 41, 41 and 42 candidates received

a scholarship in the first, second and third subcommittees respectively. See the bottom row of table 1
in the appendix. Other committees are similar. Committee 5 was chosen, because it contains doctoral
students in economics.

13This variation can be explained in two ways. First, some evaluators can be more generous than
others. The thresholds in sub-committees with generous evaluators will be higher than in sub-committees
in which the evaluators are less generous. Second, the covariance between the scores of the evaluators
could also play a role. If the evaluators tend to agree (positive covariance), the distribution of total
scores will have a high variance and the threshold score (score approximately associated with the 70th
percentile) will be high. Conversely, if evaluators tend to disagree (negative covariance), the distribution
will have a low variance and the threshold score will also be low.

14There were 1,755 candidates in the 2004-2005 national competition and 960 scholarships awarded;
there were 1,753 candidates in the 2005-2006 national competition and 940 scholarships were awarded.
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ents, I was then able to collect information on two outcome variables: time to completion

and job market outcome. These two variables capture the general objectives of SSHRC:

”to develop research skills and assist in the training of highly qualified personnel by

supporting students” and ”to help train Canadas researchers and leaders of tomorrow”

(SSHRC, 2016).

Completion is an indication of success used in numerous studies (e.g. Sjoquist and

Winter, 2015) to capture the initial purpose of undertaking a program of study. To gather

information on degree completion, I searched for recipients in the catalogues of university

libraries in January 2016. When I was unable to find a recipient, I assumed that the

person had not completed his/her dissertation by January 201615. Figure 1 shows the

distribution of time to completion for first and second-year recipients who had completed

their doctoral program by January 2016. Of those, the majority took between 4 and

6 years which is similar to the 5 years and 9 months reported in King (2008) for all

doctoral candidates16. Using time to completion, I then created two dummy variables:

completion within 5 years and completion within 9 years. The first one captures the idea

that an average student should complete a PhD in approximately 5 years, and the second

one, the fact that it was the longest time available to all students given the date of the

competition.

Job market outcomes of recipients is an important variable, because it provides some

information on the quality of the dissertation. Even though many factors play a role

in determining whether a doctoral candidate will be hired as assistant professor, one

can probably assume ceteris paribus that candidates with more research potential as

evidenced by the quality of their dissertation have better chances to be hired as assistant

professor. To determine whether a recipient is now a tenure-track assistant professor, I

used internet search engines in January 2016 to find recipients. Since most universities

have a presence on line and many academics have their own website to advertise their

work, I was able to find some information on job market outcomes for 860 recipients

15One must keep in mind that students started their PhD programme at the latest in September 2005
giving them at least 9 years to complete the programme until January 2016.

16The sample in King (2008) includes all doctoral candidates, while only Canadian citizens and per-
manent residents are eligible for SSHRC scholarships.

6



(93% of the sample of 922). Of the remaining 62, only 36 had completed their PhD in

January 2016 making the remaining 26 very unlikely to be assistant professors. Overall,

30.6 percent of the recipients in the sample became assistant professor.

Other studies (e.g. Jacob and Lefgren, 2011) focus their analysis on publications

when assessing success in academia. Such an analysis would not be pertinent in my

setting for two reasons. First, only 30.6 percent of the candidates in the sample are

assistant professor in 2016. Since the academic status should be highly correlated with

the number of publications, one can expect the remaining 69.4 percent to have very few

publications if any. The sample of individuals with publications would therefore be very

small, and it would be problematic to make any inference using this sample. Second, it

would be difficult to reconcile the different publication cultures across the disciplines in

the humanities and social sciences. Finding a factor of equivalence between books and

articles would be very challenging, as it would be to match rankings of journals across the

humanities and social sciences. There is therefore no analysis of the impact of funding

packages on scholarly publications.

When comparing outcomes of recipients of CGS and SDF, one must keep in mind

that the year of study in which the recipients first received the award matters. Indeed,

the financial gap between both scholarships is bigger for students who receive the award

in their second year than for those who obtain it in their first year. Recipients of CGS

in first year earn $105,000 ($35,000 * 3) over the course of their doctoral studies, while

recipients of SDF in first year get $80,000 ($20,000 * 4). While CGS scholars who win

the award in second year still receive $105,000, SDF holders now only obtain $60,000

(3*$20,000). Since the difference between both awards depends on the year of study, I

will divide the sample into two groups based on the year when the recipient first received

the award.

Table 2 provides some descriptive statistics on the sample of recipients in first or

second year. As one would expect from a sample in the social sciences and humanities, the

majority of recipients are females (64%). Importantly, there is no statistically significant

difference between the share of males on both sides of the threshold. Moreover, there is
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no statistically significant difference between the probability of studying in Canada for

recipients below and above the threshold for either years. Finally, scores of recipients

below the threshold are significantly lower than those of recipients above the threshold

as one would expect.

Table 2 in the appendix shows the distribution of recipients by discipline. The ma-

jority of recipients are from psychology and literature. Some smaller disciplines like

demography, folklore, library science and social work are also represented.

3 Methodology and Results

Without a proper identification strategy, it is impossible to distinguish between initial

differences in talent and differences in financial resources when explaining differences in

outcomes. The allocation mechanism can help address this issue. To select recipients,

SSHRC uses scores to rank candidates, and then establishes a funding threshold for each

subcommittee based on budget. Eligible applicants above this threshold receive the large

scholarship, while those below it receive the small one. By considering only recipients

in the neighbourhood of the threshold but with different scholarships, it is possible to

compare similar students that have received different scholarships. If the average outcome

for recipients in the neighbourhood of the threshold but with different scholarships differ,

it cannot be due to initial differences, but rather it must be explained by differences in

scholarship amounts. This method called regression discontinuity design initially used

by Thistlewaite and Campbell (1960) enables the estimation of the causal impact of the

amount of scholarships.

To determine whether receiving a larger award has a causal impact on locational

choices, dissertation completion and job market outcomes, I will proceed in four steps in

the spirit of Imbens and Lemieux (2008) and Lee and Lemieux (2009) to provide more

robustness to the results. First, I compare the outcome variables across scholarships types.

This method provides some general intuition on the impact of the scholarship, but it fails

to take into account the selection into both categories and could therefore overestimate
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the causal impact of the scholarship. Second, I compare the same outcomes across both

groups but limiting the sample to recipients close to the threshold to address the selection

issue. This method assumes a flat relationship between the distance to the threshold and

outcome variables. Third, non-parametric estimations provide some guidance on the

relationship between the distance from the threshold and outcome variables. Due to the

small sample size, this estimation strategy is unlikely to find a statistically significant

jump. The final step is an estimation that incorporates the non-parametric relationship

between running and outcome variables in a parametric setting.

3.1 Comparison of Outcomes

Table 3 shows some evidence that first-year recipients of the large award (CGS) have

a statistically significantly higher probability to finish in 5 or 9 years than those who

received the small award (SDF). Recipients of the large award in second-year have a sig-

nificantly higher probability of being assistant professor 9 years after receiving the award

than those who received the small award in second year. These results are not surprising,

because we can expect CGS recipients to be ex-ante better than SDF recipients.

3.2 Comparison of Outcomes around the Threshold

Table 4 focuses on recipients in the neighbourhood of the threshold who should therefore

be very similar. Recipients of the large scholarship have a statistically significantly higher

probability to finish in 9 years than those who received the small scholarship within one

point of the threshold (76.8 versus 63.7%). This difference remains very stable as the

neighbourhood increases to 2 and 4 points. Moreover, there is some evidence that receiv-

ing the large award (CGS) increases the probability that a recipient becomes assistant

professor nine years after the competition from 20.9% to 35.7%. Even though the sample

size is small, there is still a statistically significant difference for recipients who received

the award starting in second year. Again the difference is stable across the different

bandwidths.
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3.3 Non-Parametric Estimation

By simply comparing the outcomes of recipients just below and just above the fund-

ing threshold and varying the size of this neighbourhood, we are implicitly assuming a

flat relationship between the running and the outcome variables at the threshold. A

non-parametric estimation addresses this issue by calculating the expected value of the

outcome with an optimal bandwidth and a triangular kernel (Imbens and Kalyanaraman,

2011)17. It then becomes possible to compare the expected value of the outcome variable

on both sides of the threshold and determine the local average treatment effect of an

increase in scholarship by conducting the following regression:

Outcomei =α + φAbove Thresholdi

+f((Score - Threshold)i ∗ belowi)

+g((Score - Threshold)i ∗ abovei)

+ui (1)

When determining the impact of CGS on locational choices, I include all first- and

second-year students. When determining the impact of CGS on completion and job

market outcomes, I limit the sample to first and second year students in Canada.

The impact of the scholarship can best be seen graphically. The following figures

show the average outcome for applicants by distance to the funding threshold. A positive

jump at the discontinuity indicates that applicants who barely receive a large scholarship

perform better than applicants who barely do not receive it. In other words, it shows

that the increase in scholarship caused a change in the average value of the recipients’

outcomes.

The top row of figure 2 clearly shows that the threshold has no effect on the decision

to study in Canada. Similarly, the bottom-left graph shows little evidence of an effect of a

larger scholarship on the probability of becoming assistant professor 9 years after receiving

the award. For second-year recipients, the impact is positive (0.123), and the p-value is

17Results following Calonico, Cattaneo and Titiuni (2014) are very similar
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smaller than previous ones: 0.30. Even though this value is very far from traditional

significance levels, it does suggest that there could be an effect in a parametric setting.

It is also interesting to notice that the relationship between the distance to the threshold

and the dependent variable is very flat. Such a relationship supports the results found in

table 4.

Figure 3 provides little evidence for a credible impact of an increase in scholarship on

completion in 5 years (top row) or in 9 years (bottom row). In cases where there is there

some visual suggestion of a jump, this impression is due to a downward sloping curve on

the left of the threshold (bottom left and top right) or on the right (top right and bottom

right).

These figures provide evidence for only one of the statistically significant results of

table 4. The bottom-right corner of figure 2 shows a credible jump at the discontinuity

for the share of second year recipients becoming assistant professor 9 years after receiving

the award. Parametric regressions will show whether there is further support for this

finding18.

3.4 Parametric Estimation

The graph in figure 2 (bottom right) suggests a linear relationship between the distance

to the threshold and the outcome variable which is captured in this specification:

Professori =β0 + β1CGSi

+β2((Score - Threshold)i

+β3Cohort Dummyi

+β4Gender Dummyi

+β5Discipline Dummyi + β6University Dummyi

+ui

18The regression analysis was conducted for all dependent variables and sub-samples, but the results
were not statistically significant given the relationships suggested by figures 2 and 3.
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Since the dependent variable is binary, I am estimating a linear probability model.

The function linking scores to outcomes is linear and the same below and above the

threshold as suggested by figure 2 (bottom right). The coefficient β1 estimates a local

average treatment effect of receiving more money for recipients in the neighbourhood of

the threshold. Cohort, gender, discipline and university19 dummies are added to explain

career outcomes. Standard errors are clustered at the discipline level.

Table 5 shows that the distance to cutoff is statistically insignificant when explaining

whether a recipient becomes assistant professor. When this variable is excluded and we

assume a flat relationship as the one suggested by figure 2 (bottom right), receiving CGS

increases by 14.9 to 18.3 percentage points the probability to become assistant professor.

When we include the whole sample (specification 7), the coefficient on the CGS variable

is statistically significant at the 5% level.

Results suggesting that the scholarship has an impact of becoming assistant professor

only for second-year recipients are intriguing. We have already discussed the fact that

the financing gap between SDF and CGS is greater for second-year recipients than for

first-year recipients. A small difference ($25,000) for first-year recipients may not cause

the same impact as a bigger difference ($45,000) for second-year recipients.

Another factor could explain the differences in outcomes between first- and second-

year recipients. When comparing CGS recipients who received the award in their first

year in 2005 (n=160) with those CGS recipients who won the award in second year in

2006 (n=196), the former group has a probability to finish in 9 year of 68.1 percent

while the latter have a probability of 79.1 percent (p-value= 0.03). Similarly, first-year

CGS recipients in the 2004-2005 competition have a probability of 23.1 percent of being

assistant professor, while second-year CGS recipients in the 2005-2006 competition have

a probability of 34.2 percent (p-value = 0.02).20 Second-year recipients seem to be better

19Since recipients attended more than 200 universities, I only created dummies for the largest PhD
granting universities in Canada: Alberta, Calgary, Carleton, Concordia, Dalhousie, Laval, Manitoba,
McGill, McMaster, Montreal, Ottawa, Queen’s, Simon Fraser, UBC, UQAM, Toronto, Western, York.
Moreover, there are also one dummy variable for the top American schools (Yale, Princeton, Harvard,
MIT, Chicago, Northwestern, Berkeley, Stanford and Columbia) and one for the most prestigious British
universities: Oxford and Cambridge.

20These results also hold when comparing first-year and second-year recipients in general. Those
receiving CGS in second-year have a higher probability to finish in 9 years (81% versus 72% with a p-
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than first-year recipients, even though first-year recipients were preferred over second-

year recipients in the 2003-2004 competition and both groups received exactly the same

amount21.

The selection process could explain this puzzle. Second-year recipients provide more

information to evaluators than do first-year recipients, because they are more advanced in

their studies. Evaluators can therefore select more precisely candidates entering second-

year than those entering first-year. This increase in precision enables evaluators to choose

better students. If better students can make better use of the money from a scholarship,

it is not surprising that CGS causes an increase in the probability of becoming assistant

professor for the better group, the second-year recipients, but not for the weaker group,

the first-year recipients. This difference in the precision of evaluation could explain the

difference between the effects for both groups.

Table 6 studies this possible mechanism22. I use the total score given to a student

to predict whether he/she will complete in 5 or 9 years and become assistant professor.

Moreover, I interact a dummy for students who received the award in second-year with

their total score to determine whether scores of second-year students have more predictive

power than those of students who received the award in their first year. I find a positive

and significant coefficient on the interaction term suggesting that the scores of second-

year students are, on average, more precise indicators of future success than scores of

first-year students.

Other explanations are possible. First, second-year recipients started their doctoral

studies without funding. They may perhaps be more motivated than first-year recipients

who may not have begun a PhD without funding. Second, first-year recipients may fail

their first-year, which is a hurdle that second-year recipients have already mastered. From

all first-year recipients (517), only 5 did not receive a payment in second-year suggesting

value of 0.002) and a higher probability of becoming assistant professor (37% versus 25% with a p-value
of 0.001).

21It may seem puzzling from table 2 to see very similar scores between first-year and second-year
students if second-year students are indeed better. There seems to be an effort to take into account the
year of a study of a candidate in the evaluation process. Indeed, the average scores across years of study
are very similar: 21.2 (1st year), 21.3 (2nd year), 21.4 (3rd year), 21.3 (4th year).

22I thank an anonymous reviewer for this method to test the mechanism.
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they failed their first-year. It is unlikely that the effect is driven by these 5 students.

4 Robustness Checks

The regression discontinuity design assumes that candidates on both sides of the threshold

are similar. The following issues could arise and affect the validity of the inference.

4.1 Self-Selection

Self-selection is an important issue due to the eligibility rules for CGS. Some candidates

above the threshold could be induced to come back to Canada by being promised CGS.

These recipients could share certain unobservable characteristics that could impact their

completion time or their labour market outcomes (risk aversion for example). Since

recipients below the threshold are not induced to come back to Canada, because the

amount of their scholarship does not depend on their location, students slightly below the

threshold could be different from students slightly above it. Figure 2 (top row), however,

shows clearly that the possibility to receive CGS does not increase the probability of

recipients to study in Canada. If this mechanism is not effective, it is unlikely that

recipients on both sides of the threshold differ systematically due to this self-selection

into the sample.

4.2 Other Factors Influencing Outcome

Becoming a tenure-track assistant professor depends on a multitude of unobservable vari-

ables. It is unlikely that recipients on both sides of the threshold systematically differ

in this dimension when the scholarships are allocated. Evaluators are indeed unable to

assign scores based on unobservable variables like taste. It could however be the case that

awarding scholarships affects these unobservable variables. Receiving a CGS could, for

example, give more confidence to a student, which then helps him/her perform better. It

is difficult to argue against this possibility, but it is important to notice that since the key

effect is only observed for second-year recipients, it would be unlikely that an increase in
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self-confidence would only affect second-year recipients and therefore be responsible for

the effect.

4.3 Signal

Receiving CGS could not only affect candidates, it could also influence employers by

acting as a signal on the job market. When facing hundreds of potential candidates

for a tenure-track position, universities could decide to pre-screen candidates for CGS

recipients. Universities may do so, but CGS would be a weak signal, because SSHRC

awards CGS using information available after the completion of the undergraduate pro-

gram. After 4 to 6 years of graduate studies, the undergraduate experience become fairly

irrelevant when applying for academic positions. Moreover, the fact that the signal only

works for second-year recipients is also evidence against the use of CGS as a signal.

4.4 Score Manipulation

The final issue with regression discontinuity design is precise score manipulation. If stu-

dents are able to precisely manipulate their scores, there could be differences between

recipients on both sides of the threshold other than the treatment. In our context, stu-

dents are unable to precisely manipulate scores, because they are not aware of them

before funding is allocated, and because they are unable to contest the allocation. Indi-

vidual evaluators are also unable to precisely manipulate total scores, because they only

control one third of the total score. Moreover, the threshold is determined implicitly by a

civil servant based on the planned number of recipients. Finally, evaluators in 2004 and

2005 would not have been able to guess this threshold, because they had no experience

with CGS as it was introduced in 2004. Overall, it would therefore be very unlikely for

candidates or evaluators to precisely manipulate the scores.

McCrary (2008) suggests a test for manipulation of scores using the density around

the threshold. If someone is able to precisely manipulate scores, more students will be just

above the threshold than just below it leading to a discontinuity in the density function.

If it is not the case, there should be no such discontinuity. Figure 1 in the appendix shows
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the density function around the cutoff using Nichols (2011). The small discontinuity is

within the confidence interval suggesting no statistically significant discontinuity23

To provide further evidence that scores were not manipulated, figure 2 in the appendix

shows the share of males on both sides of the threshold. There is no evidence of any

jump at the threshold suggesting that students on both sides of the threshold are ex-ante

similar. Unfortunately, the dataset does not contain other covariates that could serve to

provide further evidence of ex-ante similarity between students slightly above and below

the threshold.

5 Conclusion

This paper studies the impact of an increase in doctoral scholarship on short- and long-

term outcomes. I find that increasing the amount of a scholarship for students staying

in Canada does not encourage students to stay in Canada. The lack of power of this

incentive at the doctoral level probably stems from the lack of substitutability between

graduate programs. The long term advantage of an excellent graduate education could

outweigh the short-term cost of foregoing the increase in scholarship. I do, however, find

some evidence that students who receive a more important scholarship in their second

year of doctoral studies have a higher probability (approximately 15 percentage points)

to become employed as assistant professor 9 years later.

There are also some indications that second-year CGS recipients appear on average

better ex-post than first-year CGS recipients as measured by the probability to complete

their doctoral studies in 9 years and by the probability to be employed as assistant

professor 9 years after receiving the award. This result could be explained by the fact

that the evaluators at SSHRC have more precise information on the former group and

can therefore choose more accurately the most promising students.

The results of this paper have some policy implications for agencies granting graduate

23To build this graph, I used all the scores of candidates who applied in first- or second-year, not just
those of recipients. The dataset includes the scores of non-recipients, but not personal information about
them. The threshold for each subcommittee is defined as the score of the person with the lowest score
who received CGS. The small jump in the figure is explained by the fact that many candidates have a
distance of zero to the threshold by using this method.
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scholarships. First, I show that trying to induce students to study at home by marginally

increasing their funding does not seem to influence their location decision. It might be

that graduate students think that foreign graduate schools offer them a better educa-

tion, and they are therefore ready to forego short-term financial benefits for a long term

advantage.

Second, there is some evidence that the size of the scholarships has a long term impact

on recipients, even when renewal is not conditional on achieving certain targets. This

result suggests that providing funding to graduate students helps them produce higher

quality research and therefore justifies the existence of such programs.

Finally, this paper finds a potential trade-off for scholarship-granting agencies on

the timing of funding. Candidates beginning their doctoral studies may only start a

PhD if they receive outside funding making it desirable to grant scholarships to first-

year students. However, since the evaluation of first-year candidates is very imprecise,

a granting agency may give scholarships to the wrong candidates and thus reduce the

impact of scholarships. More research needs to be undertaken to assess this potential

trade-off and measure its magnitude.
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Table 1: Disciplines by Committee

First committee Fine arts, literature (all types)

Second committee Classical archaeology, classics, classical and dead languages,
history, mediaeval studies, philosophy, religious studies

Third committee Anthropology, archaeology (except classical archaeology),
archival science, communications and media studies,
criminology, demography, folklore, geography,
library and information science, sociology,
urban and regional studies, environmental studies

Fourth committee Education, linguistics, psychology, social work

Fifth committee Economics, industrial relations, law, management,
business, administrative studies, political science

7 Tables

Table 2: Descriptive Statistics: All First and Second Year Recipients
All First-Year Second-Year

Below Above Below Above Below Above
Male (%) 32.9 38.9 35.4 37.7 30.7 40.0
Standard error (%) 3.6 1.6 5.4 2.3 4.9 2.2

PhD in Canada (%) 83.8 82.6 79.7 79.9 87.5 84.8
Standard error (%) 2.9 1.2 4.6 1.9 3.5 1.6

Total Score 18.2 21.8*** 18.1 21.8*** 18.2 21.8***
Standard error 0.06 0.08 0.08 0.12 0.08 0.12

Sample 167 947 79 438 88 509
Note:*, ** and *** indicates a difference at the 10, 5 and 1% significance level respectively.

Below and above refer to the subcommittee threshold to receive the large scholarship (CGS) if

the applicant studies in Canada.
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Table 3: Descriptive Statistics: First and Second Year Recipients in Canada
All First-Year Second-Year

SDF CGS SDF CGS SDF CGS
Completion 5yrs 28.4 37.4** 19.6 34.6** 35.8 39.8
Standard error 4.0 1.6 5.0 2.5 5.9 2.3

Completion 9yrs 66.7 77.0** 58.9 72.0** 73.1 81.0
Standard error 4.2 1.5 6.4 2.4 5.3 1.9

Assistant Prof. after 9 yrs 22.7 31.8** 25.0 25.5 21.0 36.9**
Standard error 3.7 1.6 5.5 2.3 5.1 2.3

Sample size 123 799 56 357 67 442
Note:*, ** and *** indicates a difference at the 10, 5 and 1% significance level respectively.

All numbers are percentages. SDF stands for SSHRC Doctoral Fellowship (small award) and

CGS stands for Canadian Graduate Scholarship (large award). Completion 5 and 9 years

indicate respectively that a candidate defended his or her thesis at most 5 or 9 years after

having started. Assistant prof indicates the share of recipients who were tenure-track assistant

professor nine years after the competition.
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Table 4: Descriptive Statistics: Outcomes by Distance to Threshold
1 point 2 points 4 points

SDF CGS SDF CGS SDF CGS
All

Completion 5 yrs 30.0 35.7 29.0 35.4 28.4 36.3
Standard error 5.1 3.7 4.2 2.8 4.0 2.1

Completion 9 yrs 63.7 76.8** 65.8 75.2* 66.6 75.0*
Standard error 5.3 3.3 4.3 2.5 74.9 1.9

Assistant Prof 21.2 30.9 23.9 30.2 22.7 30.9*
Standard error 4.5 3.6 3.9 2.7 3.7 2.1

Sample 80 168 117 291 123 501
First-Year

Completion 5 yrs 23.5 29.2 20.7 34.2* 19.6 33.5**
Standard error 7.0 5.7 5.4 4.3 5.2 3.1

Completion 9 yrs 52.9 67.7* 58.4 69.2 58.9 71.7*
Standard error 8.4 5.8 6.7 4.2 6.5 3.0

Assistant Prof 23.5 23.1 26.4 24.1 25.0 25.2
Standard error 7.0 5.3 6.0 3.9 5.7 2.9

Sample 34 65 53 120 56 230
Second-Year

Completion 5 yrs 34.8 39.8 35.9 36.2 35.8 38.7
Standard error 7.1 4.8 6.0 3.7 5.8 2.9

Completion 9 yrs 71.7 82.5 71.9 79.5 73.1 77.8
Standard error 6.6 3.8 5.5 3.1 5.3 2.5

Assistant Prof 19.6 35.9** 21.8 34.5* 20.9 35.7 **
Standard error 6.0 4.7 5.3 3.6 5.0 2.9

Sample 46 103 64 171 67 271
Note:*, ** and *** indicates a difference at the 10, 5 and 1% significance level respectively.

SDF stands for SSHRC Doctoral Fellowship (small award) and CGS stands for Canadian

Graduate Scholarship (large award). The sample includes only students who received an award

in first or second year and stayed in Canada.
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Table 5: Regression Explaining Job Market Outcomes of CGS Recipients

4 points from Threshold 6 points from Threshold All
(1) (2) (3) (4) (5) (6) (7)

CGS 0.149∗∗∗ 0.0968 0.156∗∗∗ 0.160∗∗∗ 0.109 0.183∗∗∗ 0.151∗∗

(0.0396) (0.0931) (0.0483) (0.0392) (0.0667) (0.0439) (0.0622)

Distance Cutoff 0.0208 0.0155 0.00459
(0.0272) (0.0118) (0.00801)

Cohort Dummy X X X X X X X

Male Dummy X X X

Discipline Dummies X X X

University Dummies X X X

Constant 0.209∗∗∗ 0.227∗∗∗ 0.164 0.211∗∗∗ 0.224∗∗∗ 0.133 0.213∗∗

(0.0572) (0.0690) (0.102) (0.0604) (0.0633) (0.0947) (0.0976)
N 338 338 338 422 422 422 509
R2 0.016 0.018 0.233 0.015 0.018 0.217 0.187

standard errors in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: The dependent variable is whether a recipient was assistant professor nine years after

receiving the award. CGS stands for Canadian Graduate Scholarship (large award). The

standard errors are clustered by discipline (27 clusters). The sample includes only doctoral

students who received the award in second-year and stayed in Canada.
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Table 6: Explanatory Power of Scores on Career Outcomes

Completion in 5 yrs Completion in 9 yrs Becoming a Professor
Total Score 0.00870 0.00729 0.00717

(0.00642) (0.00498) (0.00443)

Total Score * 2nd yr Dummy 0.00345∗∗∗ 0.00415∗∗∗ 0.00302∗

(0.000952) (0.00123) (0.00180)

Male 0.0610∗∗ 0.0289 0.0880∗∗∗

(0.0257) (0.0295) (0.0273)

Discipline Dummies X X X

Constant 0.163 0.504∗∗∗ 0.140
(0.170) (0.179) (0.113)

N 1114 1114 1114
R2 0.057 0.043 0.072

standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: The binary dependent variable are 1) whether a recipient completed his/her doctoral

program in 5 years, 2) whether he/she completed in 9 years and 3) whether he/she was

tenure-track professor 9 years after receiving the award. The independent variables are the

total score received by the recipient and total score of the candidate interacted with whether

the student received the award in 2nd year. The standard errors are clustered by discipline (27

clusters). The sample includes all students who received the award in first or second year.
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8 Figures

Figure 1: Time to completion for students who first received the award in either their
first or second year of graduate studies and had defended their thesis before January 2016
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Figure 2: Impact of the Funding Threshold on the Probability of Studying in Canada
and Becoming Professor

Figure 3: Impact of the Canadian Graduate Scholarship on Time to Completion

26


