Econ203B Homework #1 Anton Cheremukhin

January 22, 2006

Greene Problems

3.1
y=a+br+e mibrlE[y—a—ba:]2
a)FOC: —2E[y—’a—bx]:() —2Y[y—a—bz]z=0

Hence X[y —a—bx] =%Xe =0, X[y —a — bx]x = Xex =0

b)0 =Xy —a—bzr] =3[y —aX[1] — b2 [z] = n(y — a — bT)

Therefore, a =7y — bx

)0=Xy—a—-bzlz=%S[y—yg+bT—brlz=S[y—7) —b(z —7)|x
0=X(y—79)=2y—9) 0=0E(r—-7)=0E(x—2)T

Hence, $(y —7) (¢ — %) = 0% (v — 7) (v — T) and b = 5202

9? (E[yfafb:c]2 )
9(a,b)?

2n 2nT

d) SOC:
3.3
Z=XP,  e=My=[I-XXX)"X]y
e.=My=[I-XP(PX'XP)"'PX'|y=[I-XPP ' (X'X)""(P)"'PX'|y=My=e,
The fit of the regression does not change.

o 9na? 4n (x x) In¥ (z—7)" >0

. - Xn B Un . ’ —1 /
Xps = { X 1 Yns = [ Ys ] b = (X7, X0) " (X00n)

bns = (lestnS)il Xosns = (X5, X, + X(;XS)il (Xnyn + X ys)

Compute (X X, + X/ X;) (bn + (XS (X;Xn)—l X!+ 1)—1 (X;Xn)—l X! (ys — Xsbn)>

o+ (X, (X, X)X+ 1) T (0X0) X (g — Xiba) =

= (X,X) 7 Xy + (Xo (X[X0) 7 XD+ 1) (X0X0) 7 XY (s — X (X0X0) ™! XLa)

(X0 X + X X5) (Xr,zXn)il XoYn = (]k + XX (Xr,zXn)il) X3 Yn

(XX + X(XS) (X;an)q X, (ys - X (X;LXn)il Xr/zyn) =

— (I XIX, (X)) ) (Xl — XX, (X0X0) ™ Xo)

(I + X1 X, (X0 X)) X + (X (XLX) T X 4+1) 5

(L + XX (X)) (Xl — XIX (X0,50) ™ X)) =

(T + XX (X0X0) ) Xy + (Xlye — XX (X0X0) " X)) = Xpum + X1y

Hence, they are equal, and new data changes the estimate only if it is not exactly on the predicted
line.

3.7 R

Assume we have y (nx 1) and X (nx1). b= (X'X)"'Xy

If follow the ’strategy’ we get

1 Ty .. T O by el
.. 0

Yn | Tpi e Tpn O by, + €n
0 Tng11l o Topglm 1 b1 0

The first n rows are equivalent to the initial problem. The last row uniquely determines the
value of by, as here the last error can be made exactly zero. Given that the old estimate is still



optimal since the new observation hasn’t increased the objective function. Hence, the fit does not

change.
Y1 Iz 8 a e1
A b |+
Yn 1 Tnn 0 c €n
Yy 1 zpy1n 1 0

Similarly, here any value of y/ could be plugged in since it will only change c, not the fit.
4.1

E [6161 + ngg] = ClE [01] + CQE [82] = (Cl + Cg) E [Q] =F [9] = C1+ Cy = 1

min [?1; + (1 — c)’ 2 FOC: vy =(1—c)wy = c=
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So the intuition is in harmonization: the higher the variance the lower the weight.
4.2

B:c’y:c’x—kc’e E[E] = fBcx V[ﬁ] = (dc)o?
mcinMSE [B\} = mcin {[B(dz— DJ? + (de) 0%}
FOC: 21132 (dx —1)* + (dc)o?} = B2 (dz — 1)z + 0% =0

B2 (dx—1) 2’z = —o*r'c = —ocx = €T = i =
22’2
=B 52(1_/32%?)% = = B=dy=aEts
BB =per=wfizn V[0 =00 = it
0'4 /
MSE [B] = [8(¢x — D + () 0? = o —1 = —(ij +ﬁ_)
wsp-g - W s el

MSE[g] x'x+g—§ @ xaz +1

This can be attributed to either 6> — 0 or 2’z — o0o. The first case means lack of uncer-
tainty, which leads to equivalence of the estimators. The second case is the assimptotic case. Both
estimators are consistent, hence they converge to the same limit.

4.3 R —~
No constant: [y = 4 [50] =2
Cov[z,y] )
With constant: 51 Var[;]’ [5 ] Va,r ac]
v [ v [B) - e = e

Variance of the estimate grows if we 1nsert a redundant variable.

4.4

yi = (@ + X))+ Bz + (g; — ) Ele; — A =0 and (g; — ) is independent of z;.

CLR applies and gives unbiased estimators of 5 and (« + A). If A > 0 than the constant is not
equal to a.



Exercise 1

(a) Any two time trends are linearly dependent. I.e. for any trends t; and ¢, there exist such g
and h that to; = g + hty; for all i. Xo=g9gl+hX;

We first state that adding a constant to X obviously can’t change the decomposition. Multipli-
cation by a constant does not change the result either:

2= Moy = (I — Xo (X5 Xo) " X3) y = (I — hXy (hXhX1) ™ (hX])) y =

= (1 - X, (X1X0) 7 (X)) y = My = e

Hence the residuals cannot change and so do the fitted values.

The parameter values do change with the change of both the origin and the unit of measurement:
Xi=a+bla+e,=a+b(g+hty) +e;=a+bg+ ht; + e, =d +bt; + e

(b) Correlation is -0.7375. The coefficients of the regression z = a + by + ¢ are:

a=92.175 b=-1.3426

This implies (according to the model) that if the number of deaths without beer consumption is
~ 92.2 (much greater than any number in the sample) and that it decreases on average by ~ 1.34
per 1 barrel increase in beer consumption.

(c) Correlation is 0.2518. This can be due to an increase in the number of accidents, a decrease
wealth and in equality, severe attitude to own children and so on, while a negative sign is almost
impossible to explain.

(d) The coefficient b is 1.0116 which means that the trends were probably not interconnected
(due to some outside reasons). The short-run correlation is positive, which is economically explicable

(see (c)).

(e) A constant in a regression of detrended variables will appear to be zero. This will increase
the variance of our results (see 4.3)

(f) The slope of the regression = a + ¢t + by + € is b=1.0116. It is the same as in part (d).



