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Introduction & Motivations
•Why even look at enrollment in higher education?

• U.S. tertiary enrollment decreased 5% from 2009 to 2019 (National Center for Education Statistics)

•Enrollment plays a role in governmental aid budgets, supply of labor, staff shortages and wage 
equilibrium
• Less aid leading to higher tuitions
• Industry vacancies caused by COVID-19 pandemic: can enrollment meet its demands?

•Can we establish a baseline for any connection between inflation rates and tertiary enrollment?
• If baseline exists, how static is it?
• Elasticity of potential university students?
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Presentation Notes
The first thing a consumer looks at is: how much is this going to cost me? With inflation on the rise like we haven't seen in decades, it could become an even more pressing question. Out of all the costs in our lives, from groceries, to utilities, to mortgages, higher education is a commonly overlooked expense.
 
Does the flux of inflation rates affect college tuitions? If so, how does that influence enrollment in these institutions? Perhaps students may abandon their plans to attend higher education and lose access to a potential future higher income, or conversely may attend on loans with smaller real interest rates to battle insufficient wages when compared to rising prices. 
Tertiary enrollment may affect more than what meets the eye. If enrollment drops, the demand for financial aid may also see a decrease. 
Public universities may see smaller aid packages from governments, further driving up the cost of attendance. Smaller graduating classes can wreak havoc on the supply of labor and disrupt the wage equilibrium. Vital industries such as healthcare, education, and engineering may see further staff shortages in the wake of the COVID-19 pandemic. 

For these reasons establishing an economic theory on tertiary enrollment could be helpful for policy makers and industry leaders alike. Is there a global trend to the connection between inflation and enrollment? Is it static, and just how elastic are potential students to the cost of college?



Literature Review
• Ewing, Beckert, and Ewing (2010)

• Males tended to forgo college in times of economic growth and females tended to attend 
college more heavily in times of inflation from 1963-2004 (U.S.)

• Hemelt and Marcotte (2011)
• Enrollment by headcount and credit hours were significantly impacted by real increases in 

tuition, but that the impact on enrollment by full-time freshmen was not statistically 
significant at the 5% level from 1991-2006 (U.S.)

• Long (2014)
• Enrollment, measured by total fall enrollment and the adjusted fall enrollment was found to 

increase during the period of the American 2008 recession from prior years 2004-2005 
beyond the increase accounted for by the time trend (U.S.)
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Past research on the relationship between inflation and enrollment is few and far between. Many studies, such as Hemelt and Marcotte and Long, address enrollment against a variety of other factors in the U.S. only. Hemelt and Marcotte found that headcount and credit hour enrollment were impacted by real tuition increases and Long found enrollment increased during the 2008 American Housing Crisis. Why ignore the rest of the educated world? If a trend exists, it may be easier to find with diversified data. 
I could only find one study that looks at the relationship between enrollment and inflation, but Ewing, Beckert, and Ewing's 2010 study is now outdated. While they found inflation does positively affect female enrollment, it looked at the U.S. only. The fact this field is so underdeveloped could open doors for new and interesting findings.



Model and Hypotheses

• where u represents the mean-zero, normally distributed error 
term

• Logarithmic transformations imposed on GDP and NI per capita 
for percent change interpretation

• Does inflation (β1) affect enrollment worldwide?

• H0 : β1 = 0
• Ha : β1 ≠ 0
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To address these issues, my central research question is how does inflation affect global tertiary enrollment. My null hypothesis is that it simply doesn't, while the alternative is that in some way, shape or form, inflation does affect enrollment.

To address these hypotheses I chose a simple, cross-sectional linear regression model. Due to lack of consecutive and available data, I was unable to utilize the better fit panel data model. 
I structured enrollment as a function of inflation, the regressor of interest, GDP, NI per capita, unemployment, and the existence of free tuition programs offered to citizens by their government as controls. 
I include a normally distributed error term, represented by u here. I chose to impose logarithmic transformations on GDP and NI per capita to interpret their estimates as percent changes as their raw forms are large dollar amounts.





Data Used
•Data gathered for 143 countries for year 2019

Enrollment (enrollment): gross total enrollment in tertiary education measured as a percentage of the total 
population of that age group chosen by the government [World Bank]

Inflation (inf): annual growth rate of the GDP deflator [World Bank], chosen over CPI due to its 
incorporation of all prices, not just consumer spending

NI per capita (ni_per_capita): a proxy for median income of country that acts as ability to afford higher 
ed; average income per person in a country [World Bank]

GDP (gdp): acts as a proxy for development stage of country and cultural beliefs surrounding education 
[World Bank]

Unemployment (ue): controls for influxes of prospective students [World Bank]

Free tuition availability (free): a proxy for financial aid, "1" indicates government offers citizens free tuition 
[World Population Review]

•13 dropped due to missing values in unemployment and NI per capita, leading to end sample size of 130
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In total, I collected data on 143 countries for the year 2019, which was a recent year of mostly stable global economic conditions. Due to missing values in unemployment and NI per capita, the sample size dropped to 130. 

I chose a gross enrollment indicator that measured tertiary attendance as a percentage of the age group chosen by the government. 
For inflation, I decided to use GDP deflator instead of CPI as it incorporates all prices. 
NI per capita acts as a proxy for the average income per person and thus the ability to afford higher education, while GDP represents the development stage and cultural beliefs surrounding education of each country. 

Unemployment was added to control for any sudden influxes in enrollment. All of these variables contained data for the year 2019, but the dummy variable free, where a "1" indicates the presence of a free governmental tuition program, contained data from 2022, which was the closest year. This acted as a proxy for financial aid.

The World Bank collected all data aside from the dummy variable free, which was collected by the World Population Review instead.



Dummy Variable free: Justifiable?
•Data for 2019 were not available, so closest year (2022) was chosen in conjunction with other 
variables as if from the year 2019

•2022 data deemed to have no significant differences from 2019 data
• Data for free tuition were published in January 2022
• Enrollment data for 2019 implies a traditional start date in the fall, with the other variables encompassing a 12-

month average for 2019

•Free tuition programs are not instantaneous
• A lag of a little over a year is not enough time for a country to legislate and pass functional program
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I was able to justify this decision based on a few factors. Data for free tuition was published January 2022, implying at the beginning of the calendar year these governments had programs in place to pay for their citizens' tuitions. The enrollment data implied a traditional start date in the fall, while the other variables encompassed a 12 month average. There is an approximate 16-17 month lag time between January 2022 and Fall 2019; this is not enough time for a country to design, legislate, pass, and implement a free tuition program effectively. Therefore, I deemed there to be no significant difference between the two data sets. 



Summary Statistics of Model Variables
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Here I have a table showing the summary statistics of my model variables. Most notably, enrollment has a decently uniform distribution and inflation is centered around 3% with some outliers.



Results
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Presentation Notes
I include two columns in the model summary; column 1 which uses ordinary standard errors is pictured here for reference. Column 2 with heteroskedastic robust standard errors was actually utilized in the model. The statistical significance for each variable does not change for either technique, indicating heteroskedasticity was not an issue. 

The coefficient for inflation has an estimate of 1.379, meaning for each additional percentage point in inflation, enrollment is predicted on average to increase by 1.379 percentage points holding all else constant. Log(gdp), log(ni_per_capita), ue and free all have positive impacts on enrollment, but they all also aside from log(ni_per_capita) are quite noisy.

Of primary interest, inflation has a statistically significant positive effect on enrollment with a p-value of  6.38 x 10-5, which is much like what Ewing, Beckert, and Ewing found in their research. The magnitude of inflation's coefficient isn't huge but is non-negligible. Using the standard deviations of enrollment and inflation, a 1.379 coefficient increase translates to an approximate 27.87% increase in enrollment.



Model Assumptions: Upheld?
•World Bank and World Population Review data rely on reported data from each country

• Caused exogenous sample selection based on exclusion of countries that did not report inflation, but missing 
at random does not cause bias or inconsistency in OLS estimators

•Possible endogenous sample selection if countries did not report enrollment data
• Missing not at random causes bias but does not change magnitude of estimate, which is more important here 

than statistical significance

•Possible violation of exogeneity assumption: omitted variable bias due to unquantifiable variables such as social 
customs, political atmosphere, infrastructure
• Omitted variables represented adequately through GDP and NI per capita
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Before I discuss the implications of the results, there are a few potential issues with the model assumptions. Due to how the data sources collected their data, there is the possibility of exogeneous sample selection. The World Bank and World Population Review rely on the countries themselves to report their data, which caused me to exclude countries that were either missing inflation or enrollment data. In the case of inflation, missing at random does not cause bias or inconsistency in the OLS estimators. Missing not at random does impair the unbiasedness but it does not affect the magnitude of each estimate. For this study, I am less concerned about the statistical significance and more about the actual estimate.

The biggest potential problem with this study is the likely number of omitted variables. Factors that contribute to the decision to attend higher education go beyond economic measures and can include social customs and beliefs of the home country, the current political atmosphere, and the infrastructure of the country itself. Do they have the means to host universities? Variables such as these are impossible to quantify and unfortunately had to be left out. However, since all three of these potential omitted variables are reflected in the GDP and NI per capita of a country, I believe any impact to be small. GDP and NI per capita are highly connected to the development stage of a country; poorer societies tend to be located in second or third world countries where political conditions are unstable and women are seen as unequal to men. Education is most likely low on the list of priorities for these types of societies. 



Model Assumptions: Upheld?
•Homoskedasticity may be violated, so 
heteroskedastic robust standard errors used

•Normality of errors may be violated but 
asymptotic normality may be relied upon due to 
decent sample size for small number of predictors
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As you can see on the diagnostic plots located on the right, both homoskedasticity and normality of errors seem somewhat dubious assumptions. Heteroskedastic robust standard errors were used to perform statistical inference to be on the safe side, but as noted previously, the statistical significance does not change for any estimate, indicating heteroskedasticity was not a big issue. As for the normality of errors, I have a moderately large sample size for such a small number of controls, so I can rely on asymptotic normality to perform the t-tests.



Limitations of Study
•Lack of available data limited possibility for the better fit panel data approach

• Enrollment affected on year-by-year basis, or evens out over time?
• Lagged variables: changes in tuitions, financial aid announcements, job outlook, 

economic expectations
• Elasticity of students could not be explored

•Various unquantifiable control variables potentially omitted
• Social customs, political atmosphere, infrastructure, average cost of attendance
• Possibility of omitted variable bias

•Dummy variable free encompassing data for year 2022 instead of 2019
•Not all countries reported data

• Possible exogeneous sample selection?
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It goes without saying there are quite a few limitations to this study. Due to lack of available data, I had to rely on a cross-sectional model and not the panel model I had originally aimed for. It is probable panel data better fits reality; enrollment usually doesn't change instantaneously so lagged variables such as today's changes in tuitions, financial aid announcements, job outlook, and current economic conditions could affect future year's enrollment. Although the cross-sectional data allowed me to set a baseline for global enrollment trends, it leaves questions as to whether enrollment trends even out over time or continuously change every year. 

As noted on the last side there are most likely some omitted variables. There is the possibility for violation of the exogeneity assumption if the included control variables do not reflect the omitted ones clearly enough. 

My proxy for financial aid was weak in terms of choosing 2022 existence of free tuition programs for the year 2019. This was due to the sake of availability and lack of quantified expenses each government aids its citizens with to attend higher education.

Not all countries reported data, resulting in possible exogeneous sample selection.



Significance and Implications
•A significant positive effect on enrollment could cause a jump in current economic conditions

• Global GDP deflator rose from 1.8% in 2020 to 4.1% in 2021 (The World Bank)
• Answer to labor shortage?

•Potential students rather attend at higher prices to combat said prices with higher potential 
earnings of a degree
• Direct effect of inflation or byproduct of expansion stage of business cycle?

•More loans taken out due to increased enrollment and/or lower real interest rates?
• Biden Administration student loan forgiveness plan

•Shift in governmental policy towards education budgets?
• Lower future tuition prices?
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So inflation positively affects enrollment, which was also found in Ewing, Beckert, and Ewing's 2010 study. Why do we care? Knowing this information could aid policy makers and industry leaders alike to predict the upcoming supply of labor and adjust accordingly. In terms of today, we could see a jump in enrollment due to the 2020 1.8% to 2021 4.1% jump in global GDP deflator. This could help relieve some of the stress caused by COVID-19 induced staff shortages. 

The mechanism behind the relationship is also interesting. Potential students rather attend at higher prices to combat said prices with higher potential earnings. But how are they affording it? Are more loans being taken out at lower real rates? Will governmental units respond to the higher demand for financial aid and loans within their budgets? The new Biden Administration student loan forgiveness plan certainly makes attending college more attractive to many U.S. prospective students. Will other countries shift their funding to allow for larger education budgets, and if they do, how will that affect tuition prices?

It is unclear as to whether inflation itself directly causes the change in enrollment or if the correlation between the two are just a byproduct of another factor. Perhaps the jumps in the two are just effects of the expansion stage of the economic cycle. Inflation tends to rise here with higher profits, and students may feel encouraged by the current state of the economy to attend school. 

While my research methods are simple and results aren't groundbreaking, it does open the door for future, better developed research. I could not find a study that looked at global relationships between enrollment and inflation, and this underdeveloped field is a great current topic with practical application that deserves to be explored on a time series basis.
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