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INSTRUCTIONS TO CANDIDATES

Please read carefully before you begin your examination.

This is a closed book exam. 

Answer 4 out of 6 questions in this exam. 

Marks for each question part are indicated after each question.
This examination is marked out of 100 marks.
It is worth 60% of the total marks for this module.
Statistical Tables for Cumulative Standardized Normal Distribution and t Distribution are attached in the appendix of this exam paper.
Candidates may use a scientific calculator, but programmable calculators are not allowed. 

PLEASE NOTE: You should only answer the number of questions required above. If you answer more than this, your answers will be marked in the order they appear in your answer sheets, up to and including the required number. Any additional answers will not be marked. Please cross out any work that you do not wish the marker to consider. Please check your work to ensure you have answered the correct number of questions and they are clearly numbered.

You must abide by the University’s regulations on academic misconduct. Formal enquiry proceedings will be instigated if there is any suspicion of misconduct in your work.

Question 1

From a sample of 200 energy companies, the results below show the determinants of firm productivity. 
Note: firm productivity is measured as total sales per week divided by number of workers; female manager=1 if female manager, and female manager = 0 if not female manager; education is years of schooling; experience is years of experience on the job. 
OLS results on determinants of firm productivity

	Dependent variable: productivity

	Variable
	Estimate
	Standard error
	t-ratio

	Constant
	-3.8800
	0.4650
	P

	Female manager
	1.3200
	0.1077
	Q

	Education 
	0.788
	0.0324
	R

	Experience 
	0.1245
	0.0232
	S


(a)
From the results above, compute the t-ratios that correspond to A, B, C, and D. 
                                                                                                                     [5 Marks]
(b)
Explicitly state the null and alternative hypotheses, and conduct hypotheses testing at the 5% level of significance for the following coefficients: 
(i) female manager = 0 
(ii) education = 0 
(iii) experience = 0 
                                                                                                                     [10 Marks]
(c)
Compute the 95% confidence interval for the coefficient on female manager. Interpret the 95% confidence interval.
 [5 Marks]
(d)
Do the OLS results in the table above represent the true causal effect of each explanatory variable on firm productivity? Explain your answer.


         [5 marks]
Question 2 
From a sample of 2200 students, you have been asked to investigate the relationship between grades, and distance to the nearest school . From the regression, you obtained the results below. 
Note: Grade is measured in percentages. Distance is measures in kilometres.
OLS results on the effect of distance to school on student grade

	Dependent variable: Student Grade

	Variable
	Estimate
	Standard Error

	Constant
	14.64
	2.56

	Distance
	0.27
	0.21

	R2
	0.88


(a)    Interpret the estimated coefficients. 







                                          

     [5 Marks]
(b)    What is the predicted grade of a student whose distance to the nearest university is     

         20km?









     [5 Marks]
(c)    What is the meaning of the regression R2?










                  [5 Marks]
(d)    Identify four other factors which might have an influence on a student’s grade? Give reasons 
        for your answers.










[5 Marks]

(e)    What are the potential implications of estimating the effect of distance to nearest school on   

         student grade without controlling for other variables?



[5 Marks]  
Question 3
You have been hired as a policy adviser to analyse the effect of schooling on nutrition. 

(a)
Why might the need for instrumental variables arise in your analysis of the effect of schooling on nutrition? 








[6 Marks]
(b)
Describe the first and second stage equations that you would use in your analysis. 













[7 Marks]
(c)
Justify the use of your selected instrument(s) in relation to the conditions for a valid 

      
instrument.                    

                                                                                                                   [6 Marks]
(d)
Apart from instrumental variables, what other approaches that may also successfully address the potential for endogeneity in the analysis of schooling  on nutrition?
                                                                                                                             [6 Marks]
Question 4 
You have been hired as a consultant by a government agency to investigate whether cash transfers to women improves their maternal health outcomes in a certain village. 
(a)
Explain in detail how you would ideally set up an experiment to investigate the impact of the cash transfer  on maternal health outcomes. Include any relevant equations in your answers.









       

   [15 Marks]
(b)
What are the potential threats to the internal and external validity of your experiment?












[5 Marks]
(c)
In relation to your answers to part (b), explain how you might overcome these internal and external threats to validity to clearly establish the true causal effect of cash transfers on maternal health .                                                                                                  [5 Marks]
Q5 Seven hundred income generating individuals were randomly selected and asked whether they are government employees (Govti=1 if government employee and =0 if otherwise). Data were also collected on gender (Malei=1 if male and =0 if otherwise) and their years of schooling (Schooling in years) 

Note: Schooling was defined as the number of years of education received by people aged 25 years & above. 

The following table summarizes several estimated models. Use this table to answer the questions below:

	 
	Probit (1)
	Logit (2)
	Linear Probability (3)
	Probit (4)
	Logit (5)
	Linear Probability (6)
	Probit (7)

	Schooling
	0.272 (0.029)
	0.551 (0.062)
	0.035 (0.003)
	 
	 
	 
	0.548 (0.091)

	Male
	 
	 
	 
	-0.242 (0.125)
	-0.455 (0.234)
	-0.050 (0.025)
	4.352 (1.291)

	Male x Schooling
	 
	 
	 
	 
	 
	 
	-0.344 (0.096)

	Constant
	-4.107 (0.358)
	-8.146 (0.800)
	-0.172 (0.027)
	-1.027 (0.098)
	-1.717 (0.179)
	0.152 (0.021)
	-7.702 (1.238)


Probit model:[image: image1.png]Pr(Y = 11X, X)) = ®By + B, X, + B-X,)




Logit model:  [image: image2.png]Pr (Y =1|X,,X,)



 = [image: image4.png]1
1+e—(Bo+B1X1+B2X2)



 , where e = 2.718. 
a) Using the results in Column 1 and 2 , explain whether the probability of working for the government depends significantly on schooling? (10 marks)
b) Candidate B has 16 years of schooling. What is the probability that Candidate B will be employed by the government based on the information provided in Column 1? (5 marks)
c) Candidate C has only 12 years of schooling. What is the probability that Candidate c will be employed by the government based on the information provided in Column 2? (5 marks)
d) Are the results for the predicted probabilities from the probit and logit regressions similar? Explain your answer.

Question 6
In your position as a Research Assistant, you have been given a data set that contains repeated observations of the same individuals collected over a period of 10 years. 
(a)
What are the major advantages of using the above data set over cross-sectional data in econometric analysis? 












[5 Marks]

(b)
Write an equation to model the description of the above data set.

  









          

 [5 Mark]

(c)
What are the key assumptions behind the model in your answer to part (b) that are  

required to obtain an unbiased and consistent estimate by OLS?

                     
           [5 Marks]

(d)
In estimating the equation in (b), what are the implication of using the OLS approach if the error terms are correlated over time?




                        [5 Marks]

(e)
Identify and discuss two appropriate approaches to estimating models with error terms  

            that are correlated over time. 







[5 Marks]





END OF PAPER
Appendix
STATISTICAL TABLES

Critical values of the t distribution 
Cumulative normal distribution
TABLE A1: t Distribution: Critical Values of t

Significance level

	Degrees of
	Two-tailed test:
	10%
	5%
	2%
	1%
	0.2%
	0.1%

	freedom
	One-tailed test:
	5%
	2.5%
	1%
	0.5%
	0.1%
	0.05%

	1
	
	6.314
	12.706
	31.821
	63.657
	318.309
	636.619

	2
	
	2.920
	4.303
	6.965
	9.925
	22.327
	31.599

	3
	
	2.353
	3.182
	4.541
	5.841
	10.215
	12.924

	4
	
	2.132
	2.776
	3.747
	4.604
	7.173
	8.610

	5
	
	2.015
	2.571
	3.365
	4.032
	5.893
	6.869

	6
	
	1.943
	2.447
	3.143
	3.707
	5.208
	5.959

	7
	
	1.894
	2.365
	2.998
	3.499
	4.785
	5.408

	8
	
	1.860
	2.306
	2.896
	3.355
	4.501
	5.041

	9
	
	1.833
	2.262
	2.821
	3.250
	4.297
	4.781

	10
	
	1.812
	2.228
	2.764
	3.169
	4.144
	4.587

	11
	
	1.796
	2.201
	2.718
	3.106
	4.025
	4.437

	12
	
	1.782
	2.179
	2.681
	3.055
	3.930
	4.318

	13
	
	1.771
	2.160
	2.650
	3.012
	3.852
	4.221

	14
	
	1.761
	2.145
	2.624
	2.977
	3.787
	4.140

	15
	
	1.753
	2.131
	2.602
	2.947
	3.733
	4.073

	16
	
	1.746
	2.120
	2.583
	2.921
	3.686
	4.015

	17
	
	1.740
	2.110
	2.567
	2.898
	3.646
	3.965

	18
	
	1.734
	2.101
	2.552
	2.878
	3.610
	3.922

	19
	
	1.729
	2.093
	2.539
	2.861
	3.579
	3.883

	20
	
	1.725
	2.086
	2.528
	2.845
	3.552
	3.850

	21
	
	1.721
	2.080
	2.518
	2.831
	3.527
	3.819

	22
	
	1.717
	2.074
	2.508
	2.819
	3.505
	3.792

	23
	
	1.714
	2.069
	2.500
	2.807
	3.485
	3.768

	24
	
	1.711
	2.064
	2.492
	2.797
	3.467
	3.745

	25
	
	1.708
	2.060
	2.485
	2.787
	3.450
	3.725

	26
	
	1.706
	2.056
	2.479
	2.779
	3.435
	3.707

	27
	
	1.703
	2.052
	2.473
	2.771
	3.421
	3.690

	28
	
	1.701
	2.048
	2.467
	2.763
	3.408
	3.674

	29
	
	1.699
	2.045
	2.462
	2.756
	3.396
	3.659

	30
	
	1.697
	2.042
	2.457
	2.750
	3.385
	3.646

	32
	
	1.694
	2.037
	2.449
	2.738
	3.365
	3.622

	34
	
	1.691
	2.032
	2.441
	2.728
	3.348
	3.601

	36
	
	1.688
	2.028
	2.434
	2.719
	3.333
	3.582

	38
	
	1.686
	2.024
	2.429
	2.712
	3.319
	3.566

	40
	
	1.684
	2.021
	2.423
	2.704
	3.307
	3.551

	42
	
	1.682
	2.018
	2.418
	2.698
	3.296
	3.538

	44
	
	1.680
	2.015
	2.414
	2.692
	3.286
	3.526

	46
	
	1.679
	2.013
	2.410
	2.687
	3.277
	3.515

	48
	
	1.677
	2.011
	2.407
	2.682
	3.269
	3.505

	50
	
	1.676
	2.009
	2.403
	2.678
	3.261
	3.496

	60
	
	1.671
	2.000
	2.390
	2.660
	3.232
	3.460

	70
	
	1.667
	1.994
	2.381
	2.648
	3.211
	3.435

	80
	
	1.664
	1.990
	2.374
	2.639
	3.195
	3.416

	90
	
	1.662
	1.987
	2.368
	2.632
	3.183
	3.402

	100
	
	1.660
	1.984
	2.364
	2.626
	3.174
	3.390

	120
	
	1.658
	1.980
	2.358
	2.617
	3.160
	3.373

	150
	
	1.655
	1.976
	2.351
	2.609
	3.145
	3.357

	200
	
	1.653
	1.972
	2.345
	2.601
	3.131
	3.340

	300
	
	1.650
	1.968
	2.339
	2.592
	3.118
	3.323

	400
	
	1.649
	1.966
	2.336
	2.588
	3.111
	3.315

	500
	
	1.648
	1.965
	2.334
	2.586
	3.107
	3.310

	600
	
	1.647
	1.964
	2.333
	2.584
	3.104
	3.307

	
	
	1.645
	1.960
	2.326
	2.576
	3.090
	3.291
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TABLE A2: Cumulative normal distribution
Cumulative probabilities for NEGATIVE z-values are shown in the following table:

	z
	0.00
	0.01
	0.02
	0.03
	0.04
	0.05
	0.06
	0.07
	0.08
	0.09

	-3.4
	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
	0.0004
	0.0003

	-3.2
	0.0007
	0.0007
	0.0006
	0.0006
	0.0006
	0.0006
	0.0006
	0.0005
	0.0005
	0.0005

	-3.1
	0.0010
	0.0009
	0.0009
	0.0009
	0.0008
	0.0008
	0.0008
	0.0008
	0.0007
	0.0007

	-3.0
	0.0013
	0.0013
	0.0013
	0.0012
	0.0012
	0.0011
	0.0011
	0.0011
	0.0010
	0.0010

	-2.9
	0.0019
	0.0018
	0.0018
	0.0017
	0.0016
	0.0016
	0.0015
	0.0015
	0.0014
	0.0014

	-2.8
	0.0026
	0.0025
	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
	0.0048

	-2.4
	0.0082
	0.0080
	0.0078
	0.0075
	0.0073
	0.0071
	0.0069
	0.0068
	0.0066
	0.0064

	-2.3
	0.0107
	0.0104
	0.0102
	0.0099
	0.0096
	0.0094
	0.0091
	0.0089
	0.0087
	0.0084

	-2.2
	0.0139
	0.0136
	0.0132
	0.0129
	0.0125
	0.0122
	0.0119
	0.0116
	0.0113
	0.0110

	-2.1
	0.0179
	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
	0.0287
	0.0281
	0.0274
	0.0268
	0.0262
	0.0256
	0.0250
	0.0244
	0.0239
	0.0233

	-1.8
	0.0359
	0.0351
	0.0344
	0.0336
	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
	0.0505
	0.0495
	0.0485
	0.0475
	0.0465
	0.0455

	-1.5
	0.0668
	0.0655
	0.0643
	0.0630
	0.0618
	0.0606
	0.0594
	0.0582
	0.0571
	0.0559

	-1.4
	0.0808
	0.0793
	0.0778
	0.0764
	0.0749
	0.0735
	0.0721
	0.0708
	0.0694
	0.0681

	-1.3
	0.0968
	0.0951
	0.0934
	0.0918
	0.0901
	0.0885
	0.0869
	0.0853
	0.0838
	0.0823

	-1.2
	0.1151
	0.1131
	0.1112
	0.1093
	0.1075
	0.1056
	0.1038
	0.1020
	0.1003
	0.0985

	-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
	0.2090
	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
	0.2177
	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
	0.3264
	0.3228
	0.3192
	0.3156
	0.3121

	-0.3
	0.3821
	0.3783
	0.3745
	0.3707
	0.3669
	0.3632
	0.3594
	0.3557
	0.3520
	0.3483

	-0.2
	0.4207
	0.4168
	0.4129
	0.4090
	0.4052
	0.4013
	0.3974
	0.3936
	0.3897
	0.3859

	-0.1
	0.4602
	0.4562
	0.4522
	0.4483
	0.4443
	0.4404
	0.4364
	0.4325
	0.4286
	0.4247

	0.0
	0.5000
	0.4960
	0.4920
	0.4880
	0.4840
	0.4801
	0.4761
	0.4721
	0.4681
	0.4641


TABLE A2 Continued: Cumulative normal distribution
[image: image6.png]



Cumulative probabilities for POSITIVE z-values are shown in the following table:

	z
	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
	0.5120
	0.5160
	0.5199
	0.5239
	0.5279
	0.5319
	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

	0.4
	0.6554
	0.6591
	0.6628
	0.6664
	0.6700
	0.6736
	0.6772
	0.6808
	0.6844
	0.6879

	0.5
	0.6915
	0.6950
	0.6985
	0.7019
	0.7054
	0.7088
	0.7123
	0.7157
	0.7190
	0.7224

	0.6
	0.7257
	0.7291
	0.7324
	0.7357
	0.7389
	0.7422
	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
	0.8413
	0.8438
	0.8461
	0.8485
	0.8508
	0.8531
	0.8554
	0.8577
	0.8599
	0.8621

	1.1
	0.8643
	0.8665
	0.8686
	0.8708
	0.8729
	0.8749
	0.8770
	0.8790
	0.8810
	0.8830

	1.2
	0.8849
	0.8869
	0.8888
	0.8907
	0.8925
	0.8944
	0.8962
	0.8980
	0.8997
	0.9015

	1.3
	0.9032
	0.9049
	0.9066
	0.9082
	0.9099
	0.9115
	0.9131
	0.9147
	0.9162
	0.9177

	1.4
	0.9192
	0.9207
	0.9222
	0.9236
	0.9251
	0.9265
	0.9279
	0.9292
	0.9306
	0.9319

	1.5
	0.9332
	0.9345
	0.9357
	0.9370
	0.9382
	0.9394
	0.9406
	0.9418
	0.9429
	0.9441

	1.6
	0.9452
	0.9463
	0.9474
	0.9484
	0.9495
	0.9505
	0.9515
	0.9525
	0.9535
	0.9545

	1.7
	0.9554
	0.9564
	0.9573
	0.9582
	0.9591
	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
	0.9699
	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
	0.9861
	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
	0.9901
	0.9904
	0.9906
	0.9909
	0.9911
	0.9913
	0.9916

	2.4
	0.9918
	0.9920
	0.9922
	0.9925
	0.9927
	0.9929
	0.9931
	0.9932
	0.9934
	0.9936

	2.5
	0.9938
	0.9940
	0.9941
	0.9943
	0.9945
	0.9946
	0.9948
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