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1 A few short questions

a) No. While high school grades satisfy relevance (they are correlated with university attendance),
they are not exogenous (they are associated with intelligence, patience, and hard work, which are
likely to impact future wages).

b) No.

c) The assumption needed is that Au; and Aunem; are uncorrelated. You will get partial
credit for assuming that unem;; and wu; are uncorrelated, but this is a stronger assumption than
is necessary.

2 Mismeasurement in the CPI

. A cov(g;,m;)
a) Since ﬂl = W,

plim B, = cov(gi, mj)
var(m;)

Bicov(ai, m;i) + cov(ui, m;)
var(a;) + var(v;) + 2cov(ai, v;)
prvar(a;) + Brcov(a;, v;)

var(a;) + var(v;)

var(a;)
Yvar(a;) + o2

b) The estimator is biased towards zero.
c)

oA cov(gi, m;)
plim /1 var(m;)
cov(gi, (1 +7)ai)
var((1 +7)a;)
(1 + ~)Brvar(a;) + (1 + v)cov(u;, a;)
(14 7)?var(a;)
= B/(1+7)




d) Again, the estimator is biased towards zero.

e) Following the previously used method:

cov(g;, m;)
var(m;)
cov(gi, a;) + A(cov(gi, hi)
var(a;) + Nvar(h;) + 2Acov(a;, h;)
Brvar(a;) + Bacov(a;, hi) + cov(ai, u;) + A(Bicov(ai, hy) + Pavar(h;) + cov(ug, hy)
var(a;) + Nvar(h;)

plim 8, =

Brvar(a;) + ABavar(h;)
var(a;) + Nvar(h;)

f) When 3; = 0, plim B1 > 0, so the bias is upwards. When 5 = 0, the bias is towards zero.
When A = 0, there is no bias.

g) There are many correct answers, the most obvious of which is initial GDP.

3 Estimating the demand for cigarettes

a) Substituting in p? +¢; for pP, and rearranging, we get the reduced form

o+ Brag b1 Brvi + w;
qi = + ti +

1—pan  1-pian 1= fian

Since this satisfies the conditions for consistent estimation by OLS, the coefficient on ¢; will be
a consistent estimate of 1—%1041’ and a consistent estimate of the price elasticity of demand fJ; if

either a; =0 or B; = 0.

b) In order for the response to tax changes to give us the elasticity of demand it is necessary to
assume that supply is perfectly elastic - firms will provide any amount at some fixed price. When
that is the case, tax increases are passed directly on to consumers, so an increase in tax of t; is the
same as an increase in consumer’s price of ;.

Alternatively, if demand is perfectly inelastic (51 = 0), then there will be no quantity response to
tax changes, and we will tend to estimate (correctly) that 3; = 0.



