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QUESTION 1 (Compulsory [40 MARKS]
a) Differentiate between cross sectional and panel data. [6 Marks]
b) State the Gauss-Markov theorem. [6 Marks]

¢} The table below shows sample data of CEQ salaries (y) in Emalangeni and the companies’
return on equity (ROE) (x} in percentages:

Salary | 1085 1001 1122 578 1368 1145 1078 1094 1237 833

ROE ‘14.1 109 235 59 138 20 = 164 163 105 263

i) Use the data to fit a regression line.(Show workiﬁg for full marks) [16 Marks]
ii} Interpret the slope coefficient of the regression. [6 Marks]

iii) [f the calculated coefficient of determination (R?) for the above data is 0.2052,
interpret what it means. [6 Marks]

-

SECTION B (ANSWER ANY TWO QUESTIONS FROM THE FOLLOWING QUESTIONS)
QUESTION 2 30 MARKS]

Consider an estimated model for the number of defective products (Defect) per 100 units of
production, for a citrus canning factory in Malkerns. Hrsemp is the total training hours provided

to employees, and Employ is the number of workers in a shift.
Log(Defect) = 11.74 + 0.42Hrsemp — 0.083 log(Employ)
(457) (0.019) (0.360)
n =43, R? = 0.310
Note that the values in brackets are standard errors.

a) Interpret the model. [6 Marks]




b) Briefly explain whether the signs of the coefficients make sense. [5 Marks]

¢) Using the standard normal table approximation, find the 95% confidence interval for

Brrsemp- [8 Marks]

d) Are you able to reject the null hypothesis Hy : Bursemp = 0 at the 5% level of significance?
[5 Marks]

e} Whatisthe p — value that can be attached on coefficient of the log of the number of workers
working in a shift (BLOQ(Employ)). Furthermore, explain what this p — value means.
[6 Marks]

QUESTION 3 [30 MARKS]
The following model based on SAT scores was estimated: |
SAT = 1,028.10 + 19.30 hsize — 45.09 female — 169.81 Black + 62.31 female * Black
(6.29) (3.83) (4.29) (12.71) (18.15)
n=4,137 R?=0.0858

Where SAT is the SAT score of a student, hsize is the high school class size of student, female
is a gender variable (=1 is student is female), Black is a race variable (=1 for Black and 0

otherwise)

a) Holding hsize fixed, what is the estimated difference in SAT score between nonblack females
and nonblack males? [7 Marks]

b) Is the estimated difference in (a) above statistically significant? [8 Marks]

¢) What is the estimated difference in SAT score between Black females and nonblack females?
[8 Marks]

d} How would you test for the statistical significance of the difference in {c) above?
[7 Marks]




QUESTION 4

a) The following output was obtained from running a model of the following form in Stata :

yi = o+ Bixy + Boxa

Source ss df MS Number of Obs = 1388
Model 17126.21 | 2 8563.10442 | F(3, 522) = 21.27
Residual 557485.5 | 1385 402.516614 | Prob>F = 0.0000
Total 574611.7 | 1387 414.283864 | R - Squared =

Root MSE = 20.063
bwght Coef. Std. Err. |t P>t [95% Conf. Interval]
cig; -0.46341 | 0.091577 | -5.06 0.000 ; -0.64305 —0.28376;3
farrlinc 0.092765 | 0.029188 | 3.18 0.002 | 0.035508 0.15002£9
Constant | 116.9741 | 1.048984 | 111.51 0.000 | 1149164 119.0319

Where bwght — birth weight of child, cigs — number of cigarettes smoked per day while pregnant,

faminc ~ family income in Thousand Emalangeni.
i) State the fitted regression line. [3 Marks]
ii) Interpret the coefficient By [5 Marks]

iii) Perform the F — Test for the above model and clearly state your conclusion.

[5 Marks]




iv) Test the hypothesis that Bconstant = 0 against Seonstant = 0 at the 5% level of

significa ncé. i5 Mérks]

v) Does the data provide evidence that faminc contributes useful information in the

prediction of the birth weight of a child? [6 Marks]

b} If you estimate the following model ¥ = g + B1x1 + 2% + uis estimated instead of y =

Bo+ B1xq + Baxy + Baxsz +u. If x, and x3 are correlated, show that some of the

estimated coefficients wiIE be biased. [6 Marks]
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Shaded area = Pr{Z < 2)

o f--mmemena)

TABLE 1 .
Standard noerinal curve areas z
Z .00 6.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

34 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0002
~3.3 0.0005 0.0005 0.0005 0.0004 0.0004 0.0004 0.0004 0.0004 (.0004 0.0003
-32 0.0007 0.0007 0.0006 0.0006 0.0006 0.0006 0.0006 {.0005 0.0005 0.0005
~3.1 0.0010 0.0009 0.0009 0.000% 0.0008 0.0008 0.0008 1.0008 0.0007 0.0007
-30 0.0013 0.0013 0.0013 0.0012 00012 . 000K 0.0011 0.0011 0.0010 0.00i0

-29 0.0019 0.0018 0.0018 0.0017 6.0016 0.0016 0.0015 0.0015 0.0014 0.0014
-2.8 0.0026 0.0023 0.0024 0.0023 0.0023 0.0022 0.0021 0.0021 0.0020 0.0019
—-2.7 0.0035 0.0034 0.0033 0.0032 0,0031  .0.0030 0.0029 0.0028 0.0027 0.0026
—-2.6 0.0047 0.0045 0.0044 0.0043 0.0041 (0.0040 0.0039 0.0038 0.0037 0.0036
—2.5 0.0062 0.0060 0.0059 0.0057 0.0055 0.0054 0.0052 0.0051 0.0049 0.06048

—-24 0.0082 0.0080 0.0078 0.0075 0.0073 0.0071 0.0069 0.0068 0.0066 0.0064
-23 0.0107 0.0104 0.0102 0.0099 0.0096 0.0094 (L0091 0.0089 0.0087 0.0084
22 0.0139 0.0136 0.0132 0.0129 0.0125 0.0122 00119 0.0116 0.0113 0.0110
—-2.1 0.017% 0.0174 0.0170 0.0166 0.0162 0.0158 0.0154 0.0150 0.0146 0.0143
-2.0 0.0228 0.0222 0.0217 0.0212 0.0207 0.0202 0.0197 0.0192 0.0188 0.0183

—~1.9 0287 ¢.0281 0.0274 1.0268 0.0262 0.0256 0.0250 0.0244 0.023% (.0233
—1.8 (.0359 (.0351 0.0344 (.0336 0.0329 0.0322 0.0314 0.0307 0.0301 0.0294
-1.7 0.0446 0.0436 0.0427 0.0418 0.0409 0.0401 0.0392 0.0384 0.0375 0.0367
—1.6 0.0548 0.0537 0.0526 0.0516 (.0505 0.0495 (.0485 0.0475 1.0465 (L0455
-15 0.0668 0.0655 (.0643 0.0630 0.0618 0.0606 0.0594 0.0582 0.0571 0.0559

-4 0.0808 0.0793 0.0778 0.0764 0.0749 0.0735 0.0721 0.0708 0.0694 0.0681
~1.3 0.09568 0.0951 0.0934 0.0918 0.0901 0.0885 0.0869 0.0853 0.0838 0.0823
—~1.2 0. 1E51 01131 0.11iz 0.1093 0.1075 0.1056 0.1038 0.1020 0.1003 0.0085
—1.1 0.1357 0.1335 0.1314 0.1292 0.1271 0.1251 0.1230 0.1210 0.1190 0.1170
—~1.0 0.1587 0.1562 0.1539 0.1515 0.1492 0.1469 0.1446 0.1423 0.1401 0.1379

~0.9 0.1841 0.1814 0.1788 0.1762 0.1736 0.1711 0.1685 0.1660 0.1635 0.1611
-0.8 0.2119 0.20590 0.2061 0.2033 0.2005 0.1977 0.1949 0.1922 0.1894 0.1867
—0.7 0.2420 0.2389 0.2358 0.2327 0.2296 0.2266 0.2236 0.2206 0.21717 0.2148
~0.6 0.2743 0.2709 0.2676 0.2643 0.2611 0.2578 0.2546 0.2514 0.2483 0.2451
—0.5 0.3085 0.3050 0.3015 0.2981 0.2946 0.2912 0.2877 0.2843 0.2810 0.2776

—0.4 0.3446 0.3409 0.3372 0.3336 0.3300 0.3204 0.3228 0.3192 L3156 0.3121
~0.3 0.3821 (1.3783 (.3745 0.3707 0.3669 0.3632 1.3594 0.3557 0.3520 1.3483
—-0.2 0.4207 (04168 0.4129 0.40590 (.4052 0.40i3 0.3974 0.1936 0.3897 0.3859
—~0.1 0.4602 0.4562 0.4522 0.4483 (.4443 0.4404 0.4364 0.4325 0.4286 0.4247
-0.0 0.5000 0.4960 0.4920 0.4880 0.4840 (4801 0.4761 0.4721 (.4681 0.4641

z Area

—3.50 0.00023263
—4.00 0.00003167
—4.50 0.00000340
—-5.00 0.00000029

Source: Computed by M. Longnecker using Splus.



_|PI:ENT

PR164-CTT 6346F.0TT February 28, 2002 14:21

1092 Appendix |
TABLE 1
Standard normal curve areas

4 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0.0 0.5000 0.5040 0.5080 05020 0.5160 0.5199 0.5239 0.5279 1.5319 0.5359
0.1 0.5398 0.5438 0.5478 0.5517 0.5557 0.5596 0.5636 0.5675 0.5714 0.5753
0.2 0.5793 0.5832 0.5871 0.5910 0.5948 0.5987 0.6026 0.6064 0.6103 0.6141
0.3 0.6179 0.6217 0.6255 0.6293 0.6331 0.6368 0.6406 0.6443 0.6480 0.6517
04 0.6554 0.6591 0.6628 0.6664 0.6700 0.6736 0.6772 (1.6808 0.6844 0.6879
0.5 0.6915 0.6950 0.6985 07019 0.7054 0.7088 0.7123 07157 0.7190 0.7224
0.6 0.7257 0.7291 0.7324 0.7357 0.7389 07422 0.7454 0.7486 0.7517 0.7549
0.7 0.7580 0.7611 0.7642 0.7673 0.7704 0.7734 0.7764 0.7794 0.7823 0.7852
0.8 0.7881 0.7910 0.7939 0.7967 0.7995 0.8023 0.8051 0.8078 0.8106 0.8133
0.9 0.8159 0.8186 0.8212 0.8238 (0.8264 0.8289 0.8315 0.8340 0.8365 0.8389
1.0 (.8413 0.8438 0.8461 0.8485 0.8508 0.8531 0.8554 0.8577 0.8599 0.3621
1.1 0.8643 0.8665 0.8686 0.8708 0.8729 0.8749 0.8770 0.8790 0.8810 0.8830
1.2 (1.8849 0.8869 (.8888 0.8907 0.8925 0.8944 0.8962 0.8980 0.8997 09015
1.3 (.9032 0.904%9 0.9066 0.9082 (.9099 09515 3.9131 0.9147 09162 09177
1.4 (.9192 0.9207 0.9222 0.92306 0.9251 0.9265 0.9279 0.9292 0.9306 0.9319
1.5 0.9332 0.9345 0.9357 0.9370 0.9382 09394 0.9406 0.9418 0.9429 0.9441
1.6 0.9452 0.9463 0.9474 0.9484 0.9495 0.9503 0.9515 0.9523 0.9335 0.9545
1.7 0.9554 0.9564 0.9573 0.9582 0.9551 0.9599 0.9608 0.9616 0.9625 0.9633
1.8 0.9641 0.9649 0.9656 0.9664 0.9671 0.9678 0.9686 0.9693 0.965% 0.9706
1.9 0.9713 0.9719 0.9726 0.9732 0.9738 0.9744 0.9750 0.9756 0.9761 0.9767
2.0 0.9772 0.9778 0.9783 0.9788 0.9793 0.9798 0.9803 0.9808 0.9812 0.9817
2.1 0.9821 0.9826 0.9830 0.9834 0.,9838 0.9842 0.9846 0.9850 0.9854 0.9857
2.2 (.9861 0.9864 0.9868 0.9871 0.9875 0.,9878 0.9881 0.9884 0.9887 0.9890
2.3 0.9893 0.9896 0.9898 (.9901 0.9904 0.9906 0.990% .9911 09913 0.9916
24 (.9918 0.9920 0.9922 0.9925 0.9927 09929 0.9931 0.9932 0.9934 (.9936
2.5 0.9938 0.9940 0.9941 (1.9943 0.9945 0.9946 0.9948 0.9949 0.9951 0.9952
2.6 (4.9933 0.9955 0.9956 0.9957 0.9959 0.9960 0.9961 0.9962 0.9963 0.9964
2.7 0.9965 0.9966 0.9967 0.9968 0.9969 0.9970 0.9971 0.9972 0.9973 0.9974
2.8 (.9974 0.9975 0.9976 0.9977 0.9977 0.9978 0.9979 0.9979 0.9980 0.9981
29 (.9981 0,9982 0.9982 (.9983 0.9984 0.9984 0.9985 0.9985 0.9986 09986
3.0 0.9987 0.9987 0.9987 (19988 0.9988 0.9989 0.9989 0.9989 0.9990) 0.9990
31 0.9990 0.9991 0.9991 0.9991 0.9992 0.9992 0.9992 0.9992 0.9993 0.9993
3.2 0.9993 0.9993 0.9994 0.9994 0.9994 0.9994 0.9594 0.9995 0.9995 0.9995
33 0.9995 0.9995 0.9995 0.9996 0.9996 0.9996 1.9996 0.9996 0.9996 0.9997
3.4 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9998

z Area
3.50 0.99976737
4,00 (0.99996833
4,50 (0.99999660
5,00 0.99999971
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TABLE 2 L
Percentage points of Student’s ¢ distribution fay
dffa = 40 25 10 05 025 01 005 01 0003
1 0.325 1.000 3.078 6.314 12.706 31.821 63.657 318.309 636.619
2 0.289 0.816 1.886 2.920 4.303 6.965 9.925 22.327 31.599
3 0277 0.765 1.638 2353 3182 4541 5.841 10.215 12,924
4 0.271 0.741 1.533 2132 2776 3.747 4.604 7173 8.610
5 0.267 0.727 1476 2.015 2.571 3365 - 4032 5.893 6.869
6 0.265 0.718 1.440 1.943 2.447 3143 3707 5.208 5959
7 0.263 0.711 1415 1.895 2.365 2.998 3.499 4.785 5.408
8 0262 0.706 1397 1.860 2.306 2.896 3.355 4.501 5.041
9 0.261 0.703 1.383 1.833 2.262 2.821 3.250 4297 4.781
10 0260  0.700 1372 1812 2.228 2764 3.169 4,144 4.587
11 0.260 0,697 1.363 1.796 2.2 2718 3.106 4,025 4437
12 0259  0.695 1.356 1.782 2179 2.681 3.055 3.930 4318
13 0.259 0.694 1.350 1.771 2.160 2.650 3.012 3.852 4221
14 0.258 0.692 1345 1.761 2,145 2.624 2,977 3.787 4.140
15 0.258 0.691 1341 1.753 2,131 2.602 2.947 3.733 4.073
16 0.258 0.690 1337 1746 2,120 2.583 2.921 3.686 4.015
17 0.257 0.689 1333 1.740 2.110 2.567 2.898 3.646 3.965
18 0.257 (1658 1.330 1.734 2.101 2.552 2878 3.610 3922
19 0.257  0.688 1.328 1.729 2.093 2.539 2.861 3.579 3.883
20 0.257 0.687 1.325 1.725 2.086 2.528 2.845 3.552 3.850
21 0257 0686 1323 1.721 2.080 2.518 2.831 3.527 3819
22 0.256 0.686 1.321 1.717 2074 2.508 2819 3.505 3792
23 0.256 0.685 1.319 1.714 2.069 2.500 2.807 3.485 3.768
24 0256 0.685 1318 1.711 2.064 2.492 2797 3.467 3745
25 0.256 0.684 i3le 1.708 2.060 2.485 2.787 3.450 3.725
26 0.256 0.684 1.315 1.706 2,056 2.479 2779 3435 3707
27 0.256 0.684 1314 1.703 2.052 2,473 297 341 3.690
28 0.256 0.683 1.313 1.701 2.048 2467 2,763 3408 3.674
29 0.256 0.683 1.311 1.699 2.045 2462 2756 3.396 3.659
30 0.256 0.683 1310 1.657 2.042 2457 2750 3385 3.646
35 0255 0682 1306 1690 2030 2438 2724 3.340 3.591
40 0.255 0.681 1.303 1.684 2.021 2423 27704 3.307 3551
50 0.255 0.679 1.299 1676 2.009 2.403 2.678 3.261 3496
60 0254  (.679 1.296 1671 2.000 2.390 2.660 3.232 3.460
120 0.254 0.677 1.289 1.658 1.980 2358 2.617 3160 3373
inf. 0.253 0674 1282  1.645 1.960 2,326 2.576 3.090 3.291

Source: Compuled by M. Longnecker using Splus.




