Midterm Exam

Economics 446

Spring 2006

R. Sickles

Answer three of the following questions.  You must answer question 4.  The questions are weighted equally.  You have 50 minutes.  You may use a calculator and an 81/2 x 11 sheet of paper with notes, etc. on both sides.

1. Answer true or false and state why.

a. The power of a test increases as the sample size increases

b. The size of a test increases as the sample size increases

c. The independent variables in a bivariate regression model needs to be constant to estimate the slope coefficient

d. In large samples the usual standardized ratios follow the t-distribution

e. If we rescale the dependent variable in a regression by dividing by 100, the new coefficients and their estimates will be multiplied by 100.

f. 
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 always decreases as we add variables to a regression.

2. Consider the bivariate regression model 
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for i=1,…,n.  Explain the five key assumptions needed in order to establish the desirable properties of best linear unbiasedness of the ordinary least squares estimates of 
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3. Suppose that crop yield Y is determined by fertilizer application 
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 and rainfall 
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Suppose that data on rainfall is unavailable so the researcher is forced to estimate:
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a. What are the implications of the omission of rainfall for the properties of 
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b. Can you assess the qualitative impact that this misspecification may have on the estimates of 
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c. For the true model to identified, rainfall must exhibit variation.  Suppose that, for the period under study, all fields have the same rainfall.  Does this affect your conclusion in (a)?  Support you answer by explaining what happens to your algebraic result in this special case.

4. Consider the following Cobb-Douglas production function:
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Answer the following questions.  

a. Show how this can be converted to the form of a multiple regression in which, given data series 
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, the parameters 
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 and 
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 are estimable as slope coefficients.

b. Use the property that elasticities are logarithmic derivatives to derive convenient expressions for the elasticities of output Q with respect to (1) capital K, and (ii) labor L.

c. What parameter restriction corresponds to the hypothesis of constant returns to scale (CRTS)?

d. Show how your multiple regression can be rewritten to incorporates the CRTS restriction in such a way that the parameter 
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 is eliminated; present it in a form that could be estimated as a least squares regression.

e. Below is a computer output for the restricted and unrestricted regressions.  Use the output for the restricted regression to answer the following.

i. What are the coefficient estimate 
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 and the standard error of 
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?  Use a hypothesis test to establish whether these data indicate clearly that capital exhibits diminishing marginal returns.  

ii. Test the hypothesis of constant returns to scale.

	Year
	Q
	K
	L
	Log(Q)
	Log(K)
	Log(L)
	Log(Qstar)
	Log(Kstar)

	1899
	100
	100
	100
	4.60517
	4.60517
	4.60517
	0.00000
	0.00000

	1900
	101
	107
	105
	4.61512
	4.67283
	4.65396
	-0.03884
	0.01887

	1901
	112
	114
	110
	4.71850
	4.73620
	4.70048
	0.01802
	0.03572

	1902
	122
	122
	118
	4.80402
	4.80402
	4.77068
	0.03334
	0.03334

	1903
	124
	131
	123
	4.82028
	4.87520
	4.81218
	0.00810
	0.06301

	1904
	122
	138
	116
	4.80402
	4.92725
	4.75359
	0.05043
	0.17366

	1905
	143
	149
	125
	4.96284
	5.00395
	4.82831
	0.13453
	0.17563

	1906
	152
	163
	133
	5.02388
	5.09375
	4.89035
	0.13353
	0.20340

	1907
	151
	176
	138
	5.01728
	5.17048
	4.92725
	0.09003
	0.24323

	1908
	126
	185
	121
	4.83628
	5.22036
	4.79579
	0.04049
	0.42457

	1909
	155
	198
	140
	5.04343
	5.28827
	4.94164
	0.10178
	0.34662

	1910
	159
	208
	144
	5.06890
	5.33754
	4.96981
	0.09909
	0.36772

	1911
	153
	216
	145
	5.03044
	5.37528
	4.97673
	0.05370
	0.39854

	1912
	177
	226
	152
	5.17615
	5.42053
	5.02388
	0.15227
	0.39665

	1913
	184
	236
	154
	5.21494
	5.46383
	5.03695
	0.17798
	0.42688

	1914
	169
	244
	149
	5.12990
	5.49717
	5.00395
	0.12595
	0.49322

	1915
	189
	266
	154
	5.24175
	5.58350
	5.03695
	0.20479
	0.54654

	1916
	225
	298
	182
	5.41610
	5.69709
	5.20401
	0.21209
	0.49309

	1917
	227
	335
	196
	5.42495
	5.81413
	5.27811
	0.14684
	0.53602

	1918
	223
	366
	200
	5.40717
	5.90263
	5.29832
	0.10885
	0.60432

	1919
	218
	387
	193
	5.38450
	5.95842
	5.26269
	0.12180
	0.69573

	1920
	231
	407
	193
	5.44242
	6.00881
	5.26269
	0.17973
	0.74612

	1921
	179
	417
	147
	5.18739
	6.03309
	4.99043
	0.19695
	1.04265

	1922
	240
	431
	161
	5.48064
	6.06611
	5.08140
	0.39923
	0.98470


	Unrestricted Results
	
	
	
	
	

	
	
	
	
	
	
	
	

	Summary measures
	
	
	
	
	

	
	Multiple R
	0.9785
	
	
	
	
	

	
	R-Square
	0.9574
	
	
	
	
	

	
	Adj R-Square
	0.9534
	
	
	
	
	

	
	StErr of Est
	0.0581
	
	
	
	
	

	
	
	
	
	
	
	
	

	ANOVA Table
	
	
	
	
	
	

	
	Source
	df
	SS
	MS
	F
	p-value
	

	
	Explained
	2
	1.5962
	0.7981
	236.1219
	0.0000
	

	
	Unexplained
	21
	0.0710
	0.0034
	
	
	

	
	
	
	
	
	
	
	

	Regression coefficients
	
	
	
	
	

	
	
	Coefficient
	Std Err
	t-value
	p-value
	Lower limit
	Upper limit

	
	Constant
	-0.1773
	0.4343
	-0.4083
	0.6872
	-1.0805
	0.7259

	
	Log(K)
	0.2331
	0.0635
	3.6684
	0.0014
	0.1009
	0.3652

	
	Log(L)
	0.8073
	0.1451
	5.5645
	0.0000
	0.5056
	1.1090


	Restricted Results
	
	
	

	
	
	
	
	
	
	
	

	Summary measures
	
	
	
	
	

	
	Multiple R
	0.7958
	
	
	
	
	

	
	R-Square
	0.6334
	
	
	
	
	

	
	Adj R-Square
	0.6167
	
	
	
	
	

	
	StErr of Est
	0.0571
	
	
	
	
	

	
	
	
	
	
	
	
	

	ANOVA Table
	
	
	
	
	
	

	
	Source
	df
	SS
	MS
	F
	p-value
	

	
	Explained
	1
	0.1238
	0.1238
	38.0045
	0.0000
	

	
	Unexplained
	22
	0.0716
	0.0033
	
	
	

	
	
	
	
	
	
	
	

	Regression coefficients
	
	
	
	
	

	
	
	Coefficient
	Std Err
	t-value
	p-value
	Lower limit
	Upper limit

	
	Constant
	0.0145
	0.0200
	0.7280
	0.4743
	-0.0269
	0.0560

	
	Log(Kstar)
	0.2541
	0.0412
	6.1648
	0.0000
	0.1686
	0.3396
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