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Instructions:

a)
Textbooks, lecture notes and calculators are allowed.

b) Each must work alone. Cheating will not be tolerated.

c) There are four(4) tests. Attempt all the tests.

d) Use only the provided test-books.

e) All the hypothesis testing will use 0.05 as the level of significance.

TEST#1    (20 points)

Stock return (SR) in a hypothetical stock market is assumed to follow the following process:

       SRt 
= ( + (((t + ut 

   ln[(t]2 
= (0 + (1([ut-1/(t-1] + (2(|ut-1/(t-1|
where

      SRit 
= stock return for week t
         ut
= independently distributed error term

      [(t]2 
= Var(ut) 

Answer the following questions.

1) Use printout 1.1 to give a valid estimate for the stock return model parameters ((,(,(0,(1,(2) and their standard errors. Explain in details. 

2) If the actual return is below the expected return by 0.5 of its standard deviation in the previous week (t-1), what will be the variance of stock return for the current week (t)?

3) If you were assigned to predict the stock return for week t+1, explain in details how you will do it. Can you also state the prediction interval? What additional information or what additional runs do you need? 
4) Can you test whether the stock return is purely random? That is, all the parameters except ( and (0 are zero.
TEST#2    (20 points)
Change in interest rate will affect the growth rate of time deposit. At the same time change in bank deposit growth rate will induce the change in the interest rate. Their cross effects can be described with the following model. 

    GTDt
= (0 + (1 INTt + (2 INTt-1 + u1t 

(2.1)

    INTt
= (0 + (1 GTDt + (2 GTDt-1 + u2t 

(2.2)

where

    GTDt
= growth rate of time deposit in period t

     INTt
= interest rate in period t

    u1t,u2t
= independent and identical error vectors or
       
   shocks for GTD and INT in period t

         Cov(u1t,u2t) = Cov(u1s,u1t) = Cov(u2s,u2t) = 0 for all s,t

     FXt
= exchange rate in period t and 


   Cov(FXt,u1t) = Cov(FXt,u2t) =  0 for all t
Given printout 2.1, answer the following questions:
2.1)
write down the estimate for equations (2.1) and (2.2). That is, estimate (0,(1,(2,(0,(1,(2, var(u1t) and var(u2t)
2.2)
Check the order and rank conditions2.3) 
2.3)
If you doubt about the validity of your estimates in question 2.1, explain in details how it can be tested.
2.4)
Explain how GTDt+1, INTt+1 will response to shock u1t 
TEST#3    (20 points) 
Let Pt be price of a security at the end of day t. log(Pt) is assumed to have the following representation. 

 log(Pt) =  +t +1log(Pt-1)+2log(Pt-2)+3log(Pt-3)+ut,

3 ( 0 

where            ut
= white noise error terms 

Answer the following questions:

1) Explain how you will test if log(Pt) is stationary. 

2) Based on printouts 3.1-3.3, choose the appropriate printout and test for stationarity of log(Pt). What kind of stationarity does it have?
TEST#4    (20 points)
A financial analyst believed that excess return of a particular stock for week t is determined by the following model :

    ERAt  = (1 ( (2ERMt  ( (t  
------------------(4.1)

Where
    ERAt 
= excess return of stock A in week t

   ERM t 
= excess return of stock market in week t

       (t
= IID error term in week t

                 Var((t) = [(1]2 for all t

The second analyst argued that the excess return should follow the following model:

 (ERAt  
= (1 ( (2ERAt-1 ( (3ERMt-1 ( (4FXDt-1 ( (t  




------------------(4.2)

where
   FXDt 
= exchange rate depreciation in week t 


    FXDt ~ IID Normal

      (t
= IID error term in week t

   Var((t) = [(2]2 for all t

Which analyst should you trust or they are both correct? Discuss in details the situations under which one is more appropriate than the other.

PRINTOUT 1.1

	Dependent Variable: SR

	Method: ML - ARCH (Marquardt)

	Date: 09/29/06   Time: 00:32

	Sample(adjusted): 1890 1983

	Included observations: 94 after adjusting endpoints

	Convergence achieved after 27 iterations

	Variance backcast: ON

	
	Coefficient
	Std. Error
	z-Statistic
	Prob.  

	SQR(GARCH)
	0.336566
	0.453081
	0.742838
	0.4576

	C
	1.009454
	0.015299
	65.98004
	0.0000

	
	       Variance Equation

	C
	-7.206124
	0.207232
	-34.77323
	0.0000

	|RES|/SQR[GARCH](1)
	0.725952
	0.366358
	1.981534
	0.0475

	RES/SQR[GARCH](1)
	0.004616
	0.189367
	0.024377
	0.9806

	R-squared
	-0.011084
	    Mean dependent var
	1.018835

	Adjusted R-squared
	-0.056526
	    S.D. dependent var
	0.038985

	S.E. of regression
	0.040072
	    Akaike info criterion
	-3.728494

	Sum squared resid
	0.142911
	    Schwarz criterion
	-3.593213

	Log likelihood
	180.2392
	    Durbin-Watson stat
	2.541379


Coefficient Covariance Matrix

	
	SQR(GARCH)
	C
	C
	|RES|/SQR[GARCH](1)
	RES/SQR[GARCH](1)

	SQR(GARCH)
	 0.205282
	-0.006751
	 0.003545
	-0.028656
	 0.050384

	C
	-0.006751
	 0.000234
	-0.000399
	 0.001364
	-0.001453

	C
	 0.003545
	-0.000399
	 0.042945
	-0.056321
	 0.000406

	|RES|/SQR[GARCH](1)
	-0.028656
	 0.001364
	-0.056321
	 0.134218
	-0.004601

	RES/SQR[GARCH](1)
	 0.050384
	-0.001453
	 0.000406
	-0.004601
	 0.035860


PRINTOUT 2.1

	System: UNTITLED

	Estimation Method: Generalized Method of Moments

	Date: 09/29/06   Time: 01:25

	Sample: 3 200

	Included observations: 198

	Total system (balanced) observations 396

	White Covariance

	Linear estimation after one-step weighting matrix

	
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	C(1)
	-0.036301
	0.007292
	-4.978194
	0.0000

	C(2)
	-1.519124
	0.080062
	-18.97437
	0.0000

	C(3)
	0.006294
	0.011449
	0.549735
	0.5828

	C(4)
	-0.023670
	0.005828
	-4.061685
	0.0001

	C(5)
	-0.656669
	0.037463
	-17.52838
	0.0000

	C(6)
	-0.001128
	0.003504
	-0.321879
	0.7477

	Determinant residual covariance
	9.95E-10
	
	

	J-statistic
	0.398622
	
	

	Equation: GTD=C(1)+C(2)*INT+C(3)*INT(-1) 

	Instruments: GTD(-1) INT(-1) FX C

	Observations: 198

	R-squared
	0.722585
	    Mean dependent var
	-0.104662

	Adjusted R-squared
	0.719740
	    S.D. dependent var
	0.178471

	S.E. of regression
	0.094482
	    Sum squared resid
	1.740718

	Durbin-Watson stat
	1.879044
	
	
	

	Equation: INT=C(4)+C(5)*GTD+C(6)*GTD(-1) 

	Instruments: GTD(-1) INT(-1) FX C

	Observations: 198

	R-squared
	0.733637
	    Mean dependent var
	0.045680

	Adjusted R-squared
	0.730905
	    S.D. dependent var
	0.119819

	S.E. of regression
	0.062155
	    Sum squared resid
	0.753341

	Durbin-Watson stat
	1.871995
	
	
	


Coefficient Covariance Matrix
	
	C(1)
	C(2)
	C(3)
	C(4)
	C(5)
	C(6)

	C(1)
	 5.32E-05
	-0.000276
	 1.86E-05
	 4.11E-05
	 0.000127
	-4.15E-06

	C(2)
	-0.000276
	 0.006410
	-0.000476
	-0.000306
	-0.002983
	 9.21E-05

	C(3)
	 1.86E-05
	-0.000476
	 0.000131
	 2.41E-05
	 0.000243
	-3.13E-05

	C(4)
	 4.11E-05
	-0.000306
	 2.41E-05
	 3.40E-05
	 0.000144
	-4.21E-06

	C(5)
	 0.000127
	-0.002983
	 0.000243
	 0.000144
	 0.001403
	-4.42E-05

	C(6)
	-4.15E-06
	 9.21E-05
	-3.13E-05
	-4.21E-06
	-4.42E-05
	 1.23E-05


PRINTOUT 3.1

	ADF Test Statistic
	 0.567064
	 1% Critical Value*
	-4.0787

	
	
	 5% Critical Value
	-3.4673

	
	
	 10% Critical Value
	-3.1601

	*MacKinnon critical values for rejection of hypothesis of a unit root.

	
	
	
	
	

	Augmented Dickey-Fuller Test Equation

	Dependent Variable: D(LOG(P))

	Method: Least Squares

	Date: 09/16/02   Time: 20:00

	Sample(adjusted): 7 84

	Included observations: 78 after adjusting endpoints

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	LOG(P(-1))
	0.000383
	0.000676
	0.567064
	0.5724

	D(LOG(P(-1)))
	-0.460145
	0.117873
	-3.903725
	0.0002

	D(LOG(P(-2)))
	-0.014390
	0.129647
	-0.110990
	0.9119

	D(LOG(P(-3)))
	0.039835
	0.112498
	0.354092
	0.7243

	C
	0.013777
	0.004080
	3.376408
	0.0012

	@TREND(3)
	0.010117
	0.001884
	5.369627
	0.0000

	R-squared
	0.996718
	 Mean dependent var
	0.313457

	Adjusted R-squared
	0.996490
	 S.D. dependent var
	0.162057

	S.E. of regression
	0.009601
	 Akaike info criterion
	-6.380017

	Sum squared resid
	0.006637
	  Schwarz criterion
	-6.198732

	Log likelihood
	254.8207
	  F-statistic
	4372.844

	Durbin-Watson stat
	1.963244
	  Prob(F-statistic)
	0.000000

	
	
	
	

	
	
	
	


PRINTOUT 3.2.

	ADF Test Statistic
	 0.500765
	 1% Critical Value*
	-4.0771

	
	
	 5% Critical Value
	-3.4666

	
	
	 10% Critical Value
	-3.1597

	*MacKinnon critical values for rejection of hypothesis of a unit root.

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller Test Equation

	Dependent Variable: D(LOG(P))

	Method: Least Squares

	Date: 09/16/02   Time: 20:01

	Sample(adjusted): 6 84

	Included observations: 79 after adjusting endpoints

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	LOG(P(-1))
	0.000324
	0.000648
	0.500765
	0.6180

	D(LOG(P(-1)))
	-0.462997
	0.116380
	-3.978333
	0.0002

	D(LOG(P(-2)))
	-0.051049
	0.110898
	-0.460324
	0.6466

	C
	0.012709
	0.003656
	3.476048
	0.0009

	@TREND(3)
	0.010705
	0.001380
	7.759405
	0.0000

	R-squared
	0.996823
	 Mean dependent var
	0.309897

	Adjusted R-squared
	0.996651
	 S.D. dependent var
	0.164094

	S.E. of regression
	0.009496
	 Akaike info criterion
	-6.414701

	Sum squared resid
	0.006673
	  Schwarz criterion
	-6.264736

	Log likelihood
	258.3807
	  F-statistic
	5804.454

	Durbin-Watson stat
	1.987193
	  Prob(F-statistic)
	0.000000


PRINTOUT 3.3

	ADF Test Statistic
	 0.726562
	 1% Critical Value*
	-3.5142

	
	
	 5% Critical Value
	-2.8981

	
	
	 10% Critical Value
	-2.5860

	*MacKinnon critical values for rejection of hypothesis of a unit root.

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller Test Equation

	Dependent Variable: D(LOG(P))

	Method: Least Squares

	Date: 09/16/02   Time: 20:02

	Sample(adjusted): 6 84

	Included observations: 79 after adjusting endpoints

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	LOG(P(-1))
	0.000629
	0.000865
	0.726562
	0.4698

	D(LOG(P(-1)))
	0.309506
	0.080625
	3.838830
	0.0003

	D(LOG(P(-2)))
	0.663678
	0.082611
	8.033739
	0.0000

	C
	0.014658
	0.004879
	3.004218
	0.0036

	R-squared
	0.994238
	  Mean dependent var
	0.309897

	Adjusted R-squared
	0.994007
	  S.D. dependent var
	0.164094

	S.E. of regression
	0.012703
	 Akaike info criterion
	-5.844689

	Sum squared resid
	0.012102
	  Schwarz criterion
	-5.724717

	Log likelihood
	234.8652
	  F-statistic
	4313.742

	Durbin-Watson stat
	2.661071
	  Prob(F-statistic)
	0.000000


End of Exam
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