EC 320 Problem Set 01 Due 06/29 @ 11:59pm

1. We derived the OLS estimator and found that:
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(c) Use the formula for £, in 2) to show that 4 = f; + %

Hint: Note that the left hand-side is the estimate for 3, and the right hand-side includes
the true value of 3,. These will not be exactly equivalent except by chance. You should
start this problem by making a substitution for y;, since y; = By + P1x; + u;. This will

get the true 1 and u; into the equation. Oeparate itto Cackovs
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~ A\ T;Y; — nxy A _ Ao
2. Recall: ) = %&xﬁ))_ a_%y and Sy =y — BT

(2

Use those formulas to calculate Bl and Bo by hand. It may be helpful to draw a plot of the
data and try to eyeball the line of best fit in order to double check that your answer makes

sense.
- -
A = % = 2 K= i Xy
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: 3 1 2
%o = 2- ?\(} L2
A 0 2
Need {'o ‘Fiﬂd P\
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(x=F) %4 (ram 30T + (RyR)™ 4 (xy-%)*

= (0-0.)(1-2) (1-09) (2-2)+(1 -0S)(3-2)* (0-0.5)(2-2)

+ -0+ (- 0.8)* + (0-0.3)?
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0.25%¥0.95 + 0.25 10.23 i

fo= 2-4(3) =1
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3. Interpreting regression coefficients
Consider a dataset obtained from a labor economics study that investigates the impact of
years on education on individual's wages. The dataset includes a random sample of workers
in a specific region. The following regression equation estimates the relationship between

wages (measured in thousands of dollars) and years of education:

Wage, = [y + 1 x Education; + u;

From the regression output, you have the following estimates:

Wage = 12 + 3.5 x Education

(a) Interpret the Estimates: Interpret the intercept and slope coefficients in the context
of the model

B = 12 epesents Yuo predicled wege (n thowamds of §) fov a peison w/ zew yeavs of edvation

v of edueation is associated w| an narease

B.= 3.5 suggests fhat eadn additional yea
in wages of $3,500.
(b) Predicted Outcomes: If an individual has 12 years of education, what is the predicted

wage according to the model?

\r/\vs wm ¥=12 — 7111 Predlc’rfol wage IS 40 +8.Sx12 = $2 Hovsaud dollavs

(c) Effect of Changing X: Suppose an individual worker is deciding whether or not to
complete their associates degree (two years of education). What would the model
predict her change in wage would be? In other words, what is her expected increase in

wage if she completes her associates degree?

Twe .‘xedic'«ed change Mo owage s 3Sx2=7 Jhovsand dollavs
fe(—\le&ivlﬁ e ncvese Fw 2 addiliona| vgars of edotatton

(d) What must we assume to be true regarding the error term u; for the OLS estimator to
be unbiased? Specifically, | am interested in the third assumption of the classical linear
regression model. Give an example of a violation of this assumption in the context of

the wage equation.
A3 ciaxles thar tre etor fem has & meaw 0 comditional on ;.
Twis meang that he expected valve of the evior Yem iS zevo gwen {he independent vaviables.

At example in fuis context woula be € e ewor tew  u; had mean i

b glwix] =4
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4. We showed in lecture 03 that:

TSS = ESS+RSS+2Y it — 25 i
i=1 i=1
And | shut down the last two terms to make it so 7'SS = ESS + RSS.
(a) Show that 237" | 94, — 27> ¢, 4; =0
Hint: The property of the residuals may be helpful: """ 4; =0

22; 3;&'. - 23 Z, a;
=0 by assumption
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