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I. (50 points) Fill in the following blanks.

1. We have a one-independent variable regression model: y, = + S x, + &, with &, following iid N(0, o*).& and j are

least squares estimates of « and #, respectively. Suppose =z, =4/ 2(x, ~X ¥ ( [;? - f3),then Var(z)=__(1) .

b2

We run an OLS regression of the form j = ,f3’1xl + ﬁle , where y =executive salaries, x, =sales and x, = profits,
across a sample of 102 firms. The result is J =0.5x,+0.4x,, and we know » x.x, =8, > xi=>x,=10,
Var( ﬁnl) =Var( [3’3) =0.7 and Cov( ﬁl, /3’2) =-0.5. All variables are expressed as deviations about th:::ir meanis. Suppose
we first regress profits on sales, and obtain the residuals xJ,i.e., X, =&, +x,.Second, weregress y on x and x;

tohave = fx, + B,x,. Then, we have &= ) and f = (3)

3. Suppose price is house price, assess is the assessed housing value {(before the house was sold), lotsize is size of the lot
in feet, sqrft is square footage, and bdrms is number of rooms. In the simple regression model price = S, + B, assess +u,
the assessment is rational if 8, =1 and S, = 0. The estimated equation with standard errors listed in the parentheses is

prfce =—14.47 +0.976assess, n=288, SSE =165,644.51, R* =0.820,
where SSE is the sum of the squared errors. To test the joint hypothesis H, : f, =0 and f, =1, we need the restricted

model, which is (4) . Suppose the restricted model’s SSE equals 209,448.99. Then the F statistic for the joint

hypothesis is (%)

4. Aninvestigator estimates the simple normal linear model y, = B, + fB,x, +¢&; (i=1,...,12). By least squares, and reports
the conventional 95% confidence interval (0.1772, 0.6228) for S, + f3,, and (0.0860, 2.3140) for S, — f3,. The critical

values of 7 for 10 degrees of freedom are 2.228 and --2.228. Then, the standard errors of 5, +b, is (6)

5. Suppose that you have two independent unbiased estimators of parameter &, say él and él, with different variances

~

v, and v,. The linear combination 6=c§@, +c,f, is the minimum variance unbiased estimator of ¢ ? Then,

¢ = (7 (interms of v, and v,).

6. Consider the following linear model that explains monthly beer consumption of individual i:
beer, = a + 3, price, + preduc, +Biinc, + 6, female, +¢,, i=1,2,..,n
Suppose that all Gauss-Markov assumptions are satisfied except the conditional variance of error term £, equal to o’incl.
We transform the regression to have a homoscedastic error term. Then, the intercept in the transformed model

is (8)
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7. Suppose we have the following model: y, = 8, + B,y,_, +u,, u, = pu,_, +¢,, where 0< |p| <1 and {e¢, }isani.id.
sequence with mean zero and variance . Then, will the OLS estimators of S, and f, be consistent? €))]

(Yes or No).

8. Using a set of panel data, we estimate the regression of ¥, = 8, + B,X, +u, +,, where the overbar represents the
average over time, and wu, is the fixed unobserved individual effect. Suppose E(u,) = 0, C’ov(fi,fi)=0 and
Covlx,, u, )=0, fori=1,2,...N,1=1,2, ..., T. Letting B, bethe OLS estimator of S, using time-average data,

then plim f, = (10)
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z .00 .01 02 .03 04 .05 .06 .07 .08 .09
0.0 0.5000  0.5040 05080 0.5120 0.5160 €.5196 0.5239 0.527¢ 0.5319 0.5359
0.1 0.5398 0.5438 05478 05517 0.5557 05596 05636 0.5675 0.5714  0.5753
0.2 0.5793  0.5832 05871 0.5010 0.5048 0.5987 0.6026 0.6064 0.6103 0.61d1
0.3 0.6170 0.6217 06255 0.6293 0.6331 0.6368 06406 0.6443 0.6480 0.6517
0.4 0.6554 0.6591 0.6628 0.6664 0.6700 0.6736 0.6772 0.6808 0.6844 0.6879
0.5 0.6015 0.6950 0.6085 0.7019 0.7054 07088 0.7123 0.7157 0.718¢ 0.7224
0.6 0.7257 0.7201 0.7324 0.7357 0.7380 0.7422 0.745¢ 0.7486 0.7517 0.7549
6.7 0.7580 0.7611 0.7642 07673 0.7704 0.773¢ 0.7764 0.7794 0.7823 0.7852
0.8 0.7881 0.7910 0.7936 0.7967 0.7995 0.8023 0.8051 0.8078 0.8106 0.8133
0.9 0.8150 08186 0.8212 0.8238 0.8264 0.828% 0.8313 0.8340 0.8365 0.8389
1.0 0.8413 0.8428 0.8461 0.8485 0.8508 0.8531 0.8554 0.8577 0.8509 0.8621
1.1 0.8643 0.8665 0.8686 0.8708 0.8720 0.8749 0.8v70 0.8790 0.8310 0.8330
1.2 0.8848 0.8860 0.8888 0.8007 0.8925 0.8044 0.8062 0.8680 0.8997 0.8013
1.3 0.9032 0.0049 00066 0.9082 0.5099 09115 0.9131 09147 0.9162 0.9177
1.4 0.0192 0.9207 09222 0.9236 09251 09265 09279 09292 09306 09319
1.5 09332 09345 09357 0.9370 09382 00394 0.5406 0.8418 09420 0.94d1
i.6 0.9452 0.9463 09474 0.9484 09495 0.9505 09515 0.9525 0.9535 0.9545
1.7 00554 0.0564 09573 0.9582 0.9501 09509 095608 09616 0.9625 0.9633
1.8 0.0641 0.9640 0.0656 0.9664 0.9671 09678 09686 0.0693 0.9699 0.9706
1.9 0.9713 0.9719 09726 0.9732 09738 00744 09750 0.9756 0.9761 0.9767
2.0 0.9772 0.9778 0.9783 0.9788 09793 09798 09803 0.9808 0.9812 0.9817
2.1 0.0821 0.9826 0.9830 0.0834 0.9838 0.9842 0.9846 0.9850 0.9854 0.9857
2.2 0.9861 0.0864 09868 09871 0.9875 09878 0.9881 0.9884 0.9887 0.9890
23 0.9893 0.6806 00808 06.9601 0.9%04 0.0906 0.0809 0.9911 0.9913 0.9916
2.4 0.8918 0.9920 (.0922 0.9625 ©0.9927 0.0020 0.9931 0.9932 09921 0.9936
2.5 0.993% 0.9940 09041 0.5043 0.9945 0.9646 0.9948 0.9949 0.9951 0.9952
2.6 0.9953 0.9955 0.9956 0.9957 0.9050 0.9960 0.9961 0.9962 0.9963 0.9964
27 0.9965 0.9966 0.0957 0.8968 0.9969 09970 09971 0.9972 09973 0.9974
2.8 0.9974 0.9975 09976 0.9377 09977 0.9978 09979 0.9579 0.9980 0.9981
2.9 0.9981 0.9982 09982 0.9983 0.9984 09984 09085 0.9985 0.9986 0.9986
30 0.5987 0.0987 0.9987 0.9988 (0.9988 09989 (0.0983 0.9989 0.9990 0.9990



