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What is Econometrics?

• Econometrics is the application of economic theory 

and statistical methods to analyze economic data.

• It's both a science and an art.

– There's always a disconnect between economic 

theory and the real world. Creatively bridging this gap 

to apply economic theory to real-world data is an a 

– Economic data are rarely "perfect" (experimental) --

sometimes requires some finesse to get believable 

results out of them.

– Economic theory and statistics are grounded in 

mathematics. Direct application of either is scientific.



Econometric Questions

• Magnitudes and Tests

• Does reducing class size improve the quality of education? 
– Common sense tells us that students get more attention in smaller classes, 

and therefore probably learn more. But how much more? Reducing class size 
costs money (need more teachers). Does the improved quality of education 
justify the expense?  Here, the magnitude of improvement matters.

• What will be the value of the S&P 500 one year from today?
– Knowing (with certainty) the answer to this question would be worth a lot.

– A good (accurate) estimate is also valuable.

• Do Immigrants Face Discrimination in the Labour Market?
– This is a yes/no question.  We can use statistics to test whether or not 

they face disparity.



So What?

• Knowing some basic econometrics can be very lucrative.
– Lots of jobs, some pay very well.

• Knowing your way around some econometric software can too.

• Useful for future study (4th year courses -- you'll see/read quite a bit of 
empirical work, and maybe do some).

• Even if you end up doing something completely different, it's useful for 
understanding the world around you.
– Managers need to understand where estimates come from and what they tell 

you (and what they don't!)

– Helpful for understanding real-world statistics (polls, press about empirical 
studies, "facts" and arguments, etc.)

– Helpful for understanding finance (alphas, betas, R2, etc.)

• Good Policy Uses Econometric Analysis
– Magnitudes Matter

– Causation Matters



BUEC 333 Deliverables…

• In this class, you will learn the statistical 
methods you would use to answer these 
questions (and many more ...)

• You will learn how to assess whether a 
particular estimate/analysis is any good.

• You will learn to use a specific statistical 
software package (EViews) 

• You will get some practice working with real 
data.



Today

• Correlation

• Magnitudes Matter

• Statistical Precision Matters

• One Dimension Isn’t Enough

• Regression

• Causation

• Instruments, Natural Experiments and Field 

Experiments



Some Data

• Long Example: Do immigrants earn less? 

– How?  Why?

• 2006 Census public-use microdata, sample of  

from Census long forms.

• 3% sample of population of BC, about 100,000 

observations of individuals

• Earnings from Wages and Salaries (ie., 

working for other people) in 2005



What is Microdata? (Excel)
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What is Microdata?

• But, there are 56,530 rows and 124 columns

• A bit cumbersome

• Need to summarize this information

– Cross-Tabs

– Tables of Mean

– Regressions



Correlation

• When one number is high, do we expect 

another number to be high (or low)?

• When a person is an immigrant, are their 

earnings lower?

• Need to map out (at least) immigration status 

and earnings



The Cross-Tab

Cross-Tabs show the numbers of observations (rows of the data)
that have values in different ranges for different variables.
They show how the data are clumped, and how the data vary 
with each other.
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• Seems crazy to talk about the earnings of 

children, and the real elderly, and people who 

arrived after the 2005 income year

• So, drop

– persons under 25

– persons over 69

– immigrants who arrived in 2005 or 2006
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Cross-Tabs with Column %s
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Cross-Tabs with Row %s
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Do Immigrants Earn Less?

• Temporary Residents have way more zero-

earners, and foreign-born have somewhat 

more zero-earners

• Foreign-born permanent residents more low-

earners and less high-earners than Canadian-

borns.  The pattern is even stronger for 

temporary residents.



Integration Takes Time

• Immigrants are heterogeneous

• Some arrived long ago, some very recently

• Can we account for this in a Cross-Tab?



Do Immigrants Earn Less?
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Table of Means

• Only 7% of recent immigrants have high 
earnings, compared with 27% of Cdn-born.

• But, 24% of immigrants from the 1970s have 
high earnings.

• This is getting clunky: how else can we 
summarize these data?

• A Table of Means gives the average value of 
some variable for values or ranges of another 
variable



Table of Means
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Table of Means

• Those 2000s arrivals have it bad: $20,000 

lower earnings than Canadian-borns.  

• 1990s arrivals have similarly low earnings.

• But, 1970s arrivals have earnings about $5000 

lower than Canadian-born.



Variation

• Used 3% of Greater Vancouver households.

• The mean is not the mean---it is an estimate

of the mean.

• There’s dispersion around the mean. Lots of 

people have income far from the mean.

• Standard Deviation (SD) characterises how far 

people are from the mean

– SD=the average squared distance from the mean



Table of Means and SDs
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• Immigrants arriving 1961-1970 and 1971-1980 

earn almost as much as Canadian-born people

• Those arriving after seem to earn less and less

• But, are these differences statistically 

significant---that is, are we sure that they are 

there?



Precision

• The precision of an estimated mean depends on

– How much data you have (N)

– How much dispersion there is (sd)

• Standard Error (SE)

– equals the standard deviation divided by the 
square root of N: SE = SD/√N

• 95% Confidence Interval (CI)

– gives a range such that we’re 95% sure that the 
true mean lies inside.  These are roughly 4 SEs
wide (2 above, and 2 below, the estimated value)



Table of Means, SDs and SEs
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Another Way To Present the Means and Standard Error

Earnings by Immigrant Cohort
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So, Do Immigrants Earn Less?

• The 95% confidence interval for the mean earnings 
of a Canadian-born person aged 25-69 is entirely 
above that of the mean earnings of every immigrant 
cohort.

• A test considers the probability that some 
relationship is true.  

• Can we test whether or not immigrants earn less?  
Given the probabilities, it is highly improbable that 
they earn the same as the Canadian-born.  So, we 
reject the hypothesis that they earn the same.  



Age and Arrival Cohort

• Immigrants arriving before 1961 and after 

1980 earn less than Canadian-born workers.

• But, those arriving before 1961 are old. 

• We know old people have low earnings, 

because they quit working.

• Those arriving between 1961 and 1980 are in 

their prime earning years.

• Is this all about age?



Immigrants Age and Earnings
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Do Immigrants Earn Less?

• Now that we consider people who are the same 

age, the disparities look smaller.

• Immigrants aged 25-34 who arrived in the 1970s 

and 1980 have average earnings higher than 

their Canadian-born counterparts.

• But, a lot of age-arrival year groups earn less.



Controlling for Age

• When we control for a variable x, we ask “what is 

the difference in y for a given value of x?”

• When you look within age categories, there’s less 

disparity.

• Thus, controlling for age reduces the amount of 

disparity we see between immigrants and 

Canadian-born people



Controlling for Education

• Immigrants are more educated than Canadian-

born people. Shouldn’t they earn more?
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Mean Earnings by Education
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Controlling for Education

• Unlike when we controlled for age, when we 

control for education, the disparity gets 

bigger.

• So, is the disparity big or small?  Should we 

control for age or education?

• You could make an even bigger table of 

means, or…we could run a regression.



Regression Analysis

• Tool to look at differences along many 

dimensions (ie., along age, education and 

immigration cohort all at the same time)

• Modeling Assumption:  the effects of all these 

things can be summarised by adding up a 

bunch of individual effects.

• Then, assessing any one of them is easy: its 

effect on the total is isolated.



Analysing Regressions

• Cdn-Born, HS, aged 35-44 has estimated 

earnings of $29,168 (top number)

• With a PhD (but still Cdn-Born aged 35-44), it 

would be $23,459 higher, equalling $52,627

• So, you can isolate the effect of having a PhD

• You can also isolate the effect of immigration 

arrival year



Regression Estimates
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Part of a Regression

2017-20328Temporary
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Regression are cool because 
you can look at part of a 
regression.

Consider the part with the 
immigrant cohort effects.

Holding age and education 
constant, if you compare a 
Canadian-born person with a 
Temporary resident, the latter 
earns $20,328 less.

Immigrants from the 1960s 
earn only $1538 less, and the 
confidence interval for that is 
about [-1500, 4500]:  it could 
be zero dollars less!



Multivariate Analysis

• With tables of proportions or frequencies (ie. 

Cross-tabs), you can see concentration.

– Eg., concentration of immigrants at the low end of 

the income distribution

• You can also see that they are concentrated in 

the middle of the age distribution and the top 

of the education distribution

• Thus, controlling for these things is essential.



Multivariate Analysis

• Regressions allow you to control for lots of 

things at once.

• One-way analysis on the basis of age might 

tell you one thing (eg., earnings seem okay)

• One-way analysis on the basis of education 

might tell you another (eg., earnings are low)

• Multivariate analysis can resolve this by 

controlling for both at the same time.



R-squared

• The regression model has just three things: year of arrival, 

age and education.

• These three things ‘explain’ 7.5% of the variation in earnings 

from wages and salaries.

– Explain, as in are correlated with

– Not explain, as in causes

• What explains the other 92.5%?

– Things that explain earnings that are correlated with 

arrival, age and education

– Things that explain earnings that are not correlated with 

arrival, age and education



Men Earn More---So What

• Men earn more than women.  What if we add 

“male” to the regression?
– 1970s immigrants have the same sex ratio as Canadian-borns
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Comparing Regressions
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• Check out just the top left panel: on the left there’s a regression without 

male, on the right a regression with male.

• Adding male doesn’t do anything

• This is because male, though important to earnings, is not very correlated 

with immigrant arrival cohort.

1989-193922017-20328Temporary

1045-242541059-252172000s

750-18298760-189281990s

1042-105231057-109521980s

1006-41141020-43821970s

1426-12181446-15381960s

207277821019521950s

5915-43875999-3662Before 1950

7772956674237629Cdn-born 35-44 HS

SECoefSECoef



Just Men’s Earnings

yesjust men

male
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SECoefThis is the rightmost panel:  a 
regression with just men in it.

The same pattern emerges: 
immigrants from earlier cohorts 
have higher earnings, and 
immigrants from recent cohorts 
have very  low earnings.



Endogeneity

• Adding Male to the regression changed nothing important 

(because it wasn’t correlated with cohort)

– But let’s stick with just men.

• What about visible minority status?  It is correlated.
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Endogeneity

• Those numbers changed a lot!

• Visible minority status is correlated with time of 
arrival: immigrants in later cohorts were more likely 
to be visible minorities.

• Visible minorities have lower earnings.

• Thus, if you leave visible minority out of the 
regression, you think you are measuring a cohort 
effect, but it is really a visible minority effect.

• This is a form of endogeneity.  If a coefficient suffers 
from endogeneity, then its estimated value is not 
informative of the effect of the variable of interest.



Correlation and Causation

• Two things make correlation different from 

causation.

– missing variables:  things (eg, earnings and arrival 

cohort) may be correlated, but that correlation 

may be driven by left-out or unobserved stuff (eg, 

country-of-birth).

– reverse causation: things can be correlated, but 

you don’t know which causes which.

• Eg, if Chinese-born people fare well in B.C., then they 

may choose to move here.  This means that their high 

wages cause their clustering here.



Causation and Endogeneity

• If two variables are correlated but are not 

causally related, the econometric problem is 

one of endogeneity (just as above).



Policy Needs Isolated Effects

• If we want to know whether or not recent 

cohorts fare badly, a table will do fine.

• If we want to know why they fare badly, we 

need to control out stuff

– Eg., part of their ill-fortune is driven by their 

ethnic origin, not when they came.



Let’s Educate Immigrants

yesyesjust men

yesvm

135820674136020588Post BA

2293735222956881BA/BSc

1365354013663929Some PS

1787-107521789-11041LT HS

SECoefSECoef

Education pays off no matter how you slice it,
controlling for age or not.
Should we invest in educating immigrants as
a matter of policy?



Policy Needs Causal Effects

• Does the table tell what happens if we get 

more educated immigrants?

• A lot of missing variables here:

– Quality of education; relevance of education; 

place of education.

– Are people who get educated smarter than 

people who don’t?  If so, then educating a given 

person won’t raise their wage as much as the 

difference in earnings might suggest.



Instrumental Variables

• Education is endogenous--that is we don’t 

really believe that we have included all the 

correlated missing variables.

• We could use an instrument to solve this 

problem.

– An instrument is a variable the is correlated with 

the problem variable (education in this case) but 

not with all those correlated missing variables

– Bit too tricky to define right now.



Experimental Approaches

• The idea of experiments, in the lab, in the 

field, or natural experiments, is:

– hold everything constant while changing 

something of interest

– Measure the difference across its values

– Since nothing else is changing, there are no 

missing variables.

– Since the experimenter is changing the values of 

the variable, there is no reverse causation.



Natural Experiments

• Lab experiments don’t work so well for economic questions, 

eg, do immigrant arrivals affect native-born wages?  Need a 

big lab.

• A natural experiment addresses reverse causality:  use a 

change that for sure is not driven by your supposed 

dependent variable.

– Eg, the Mariel Boatlift put more than 100,000 Cubans into 

Florida.  

– This was not due to high wages in Florida; it was due to 

Castro emptying prisons.

– It had no effect on native-born white or hispanic wages 

(David Card 1990)



Field Experiments

• Often, you don’t get the natural experiment 

you wish for.

• A field experiment uses data created by the 

investigator in such a way that there is little or 

no missing variables problem.

• Phil Oreopoulous (2009) (in MBC-supported 

research) sent out 8000 fake resumes to 

figure out whether and why immigrants have 

trouble finding work.



Oreopoulous’ Study

• Field experiment with 8,000 mock resumes, 

emailed in response to newspaper and online 

job postings

• Randomize name, experience, education, and 

other characteristics, send, and compare 

callback rate differences

• Offers clear and convincing evidence on why 

recent immigrants fare poorly in the Canadian 

labour market



Example: Different experience

• Names



Example: Different name



Field Experiment Setup

• Respond only to internet or newspaper 

postings (e.g. Workopolis, Job Bank, 

Craigslist,…) May – Nov. 2008

• 4 resumes per posting, sent over 2-3 days:

• 0: Can. name, Can. education, Can. experience

• 1: foreign name, Can. education, Can. Exp.

• 2: foreign name, foreign education, Can. Exp. 

• 3: 4: foreign name, foreign educ., some or all 

foreign exp., respectively





Oreopoulous’ Results

• Name discrimination likely illegal
– “Subsection 11 (1) of the Code also establishes that the right of a person 

under Part I is infringed where a requirement, qualification or factor exists 

that is not a prohibited ground of discrimination, but that results in the 

exclusion or restriction of a group of persons who are identified by a 

prohibited ground of discrimination, unless the requirement or factor is 

reasonable and genuine in the circumstances, subject to hardship on the 

employer”

• For those with 4-6 years Can. Experience, minimal differences 

for foreign vs. Can education

• Lower returns to foreign experience not because of type of 

job or employer

• Brits do fine



Food For Thought

• One-way tables are not enough:

– Missing variables may be correlated, and may in fact be driving things

– Multivariate analysis can fix up missing variables problems, and allow 

you to get at causation

• Statistical precision matters:  

– if things look different, but are not statistically distinguished (eg, 

because they are only 1 std err apart), then they may not be different 

at all.

• Regression analysis is a multivariate tool that lets you think 

about each variable separately.

• Natural experiments, field experiments and instrument 

variables help with both missing variables and reverse 

causation, and thus allow you to get at causation.


