ECoN61G0 Section 3

Sept, 3>.202¢4
Yiwei Sun
3. [Hansen, 5.2, 5.3] For the standard normal density ¢(x), show that ¢/(z) = —a¢(x). Then, use
integration by parts to show that E[Z%] = 1 for Z ~ N(0, 1).
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4. |Mid term, 2023| If X is normal with mean p and variance o2, it has the following pdf

flz) = 5 ! exp <_£($—M)2>’ for x € R.
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Let X and Y be jointly normal with the joint pdf
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where ox > 0,0y > 0 and —1 < p < 1 are some constants.

(a) Without using the properties of jointly normal distributions, show that the marginal

distribution of Y is normal with mean 0 and variance O‘Y

hbﬂ
cafb)

U A S
2,y y))dx

= ex
27mxay\/1 — / P ( 2(1 - pz) (03( oxoy 0%

fr(y) = / f(xy)dz

¥, Py p v 0y
— =2 St ) dx
Ox G‘Xo'y Oy 0y Ty

e

2 Py Py \F
(%) -2(%)(5)* =)

ex
27mxay\/1— / p( 1_/)2)

pr—r exp(‘ﬁ((i-—
exp (- 2(17?3)' g-:(ztd >

R S (_li)/ex ;(i_ﬁ)z o
T omggon /T2 T\ 208 ) ) TP\ T2 ) oy
almost a Mcnsit,g

K at — L - L
'f\Q,'(' Ty_t . —OT‘Z‘ Jx% =$ dt—' 010‘*

S erp (= gy (4= 2y) o

2 2
= WI—_Q exp (—%g—%) /exp (— 7 i 7 ,vgi —) ) dt(by change of variable)
14?2 1 1
W P i VA _ry = ble 1LS (nitegn
T i) S (G )i = 1 bl 1Sy
ad@m&t&




(b) If you cannot work (a) out, assume it is true and move on. Derive the conditional dis-

tribution of X given Y = y. (Hint: it should be normal with mean X py and variance

(1=p*)a%).
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(c) Let Z = = — —/’—Y Show Y and Z are independent. Clearly state your reasoning. (Hint:

For this qucst1on you can use the properties of jointly normal distributions.)
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6. |[Hansen 6.13] Let 62 =

L3 (X, — X)% Find the covariance of 62 and X. Under what con-
dition is this zero? [Hint: This exercise shows that the zero correlation between the numerator

and the denominator of the t ratio does not always hold when the random sample is not from
a normal distribution].
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