ChGIEON JNEA L: e U v e
Bl AXessEm wm BE: S T  2H®H # [ H

—_—— _

— o Statistics 50%
Complete the following statements, Edch blank may contain more than one word. (Each blank weights equally.)

1. Let X, ,JX,,X, denote a random sample of size n=3 from a distribution with the probability density function 7(1)= (%)(7})"] ,

£=412,3,.

(1) The population distribution has a distribution,
(2) P(X] =1.X2 =3|X3 =l)=
{3) If Y equals the maximum of XXy, X, thenP(y<2)=

0
2. Let X, X,,..X, denote the outcomes on Bernoull trials with the probability of success being 0.4. Define ¥ = X,
. r=]
{I) Yhasa distribution with expectation being and variance being
(2) Y can be appropriately approximated bya distribution, so (Y < 2) approximately equals to

3. Let X,,X,,.,X; be arandom sample of size n=8 from a Poisson distribution with mean A . Reject the simple null hypothesis
Hy:A=0.5 and accept H,:1>0.5 if the observed sum X, 28
(1) Define ¥'=35% X, . ThenY hasa distribution with mean
(2} The significance level of the test is
(3) The power function K(A ) of the test is

4. The is the set of all possible outcomes of an experiment, while a is a function that assigns to each outcome of
that experiment one and only one real number.

-,

5. Let Xbe(u, 100). To test My g =80 against H, ;x> 80, let the critical region be defined by C=( ¥ > 83}, where T is the sample mean

of a random sample of size n=25 from this distribution. The significance level of this test equals and the P-values
corresponding to ¥ =825 is - (P(0<2<1.25)=0.3944, P(0<z<] .50)=0,4322)

6. Let X1, .X,Xi equal the cholesterol level of a women under the age of 50, a man under 50, a2 woman 50 or older, and a man 50 or

older, respectively. Assume that the distribution of ¥, js N (uivo), i=1,2,3.4. We shall test the nuil hypotheses s, M= a
using 7 observations of each x., The critical region foran a=0.05 significance level is Foos (7)) v,)=3.01, where ¥, and ¥, represent

the related degrees of freedom in this case. The corresponding ANOVA summary table is shown below.

Source 88 DF MS F
Treatment 12,280.86~
Total 40,715.43 . -

Note: Ruw (v, 1=2.33, A0 (v, r1)=3,01 s Pos{nv)=372, fAw (ri,v2)=4.72
Then the corresponding p-valte of the test s © , and the F-value of the test js

7. A package, say A, of 24 crocus bulbs contains 8 yellow, 8 white, and 3 purple crocus bulbs, A package, say B, of 24 crocus buibs contains
& yellow, 6 white, and 12 purple crocus bulbs. One of the two packages is selected at random. If 3 bulbs from this package were planted
and all 3 yielded purple flowers, the conditional probability that package B was selected js

8 Suppose P(A)=0.5, P (AuB)=0.6. P(B)= _ ifA i; independent of B.
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Econometrics 50%

9. (10%) Determine whether the following models are linear
regression meodels?
(@) ¥ = BorPylop) 4Bty
’ Sle o™

1
- s eew Yt

i

(b) Yy pu.*[hxu*'p:pzxzf”i

(¢) Yi = elﬁu*ﬁﬁfu‘ﬂ;xu*u;

{(d) Y, = +Uu

, 1 BorPByXy Py !
B B2y
(6) Yi = p0X11X2ie

10, {16%) Suppose you are asked to estimate a linear fegressioﬁ
model

Yy o= PotPiXysruy ‘

'baséd'ohlfﬁe'following data:
10 .. T ) Lo -
f\:xjy_{ = 16,800 Y xi = 33,000 Y yi = 8,890
S 5 ¥ ...,: - I LT = . o
G TX=170 3w = 1,110

where vy, and xﬁaré'deviations from the mean values of ¥ and X.
(a) what are the values of 3; and 3,7
_ (b) What are the values of the variance and standard error of B,7
toife} ‘What' isVthe value of the coefficient of determinatien?
© {(d) What is the F value?
. PR . : ' o ’
S 11. (12%) Suppose you are asked to estimate a regression model

Yy = PorBuXituy

using the method of maximum likelihood. Please derive the
estimators of B, #, and ¢’. Is the estimator of ¢’ biased?

12. (12%) Suppose you had data to consider the Cobb-Douglas

production function )
where Y = output, L = labor input, and K = capital input.

(a) How would you test the hypothesis that there are constant

s
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Hom " raturns to scalgipased“on-the,unresticted and restricted least
squares? ... -

(b} If the data covers two periods, 1951-1970 and 1971~1990, how
would you test that the production function has undergone a
structural change between the two periods.
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