2604674 Financial Econometrics




Final Exam (Trimester 1/1999)

MS Finance Program, Faculty of Commerce, Chulalongkorn University

2604674 Financial Econometrics                              Final Exam (Trimester 1/2002)

MS Finance Program, Faculty of Commerce, Chulalongkorn University

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)

During a certain period the price index (PI) of a hypothetical stock market is assumed to follow the following process:

       PIt 
= ( + ut 

     [(t]2 
= (0 + (1 Dt[ut-1]2 + (2 [ut-1]2 

where

Dt
= 1 if price index is greater than

        its expectation (().

= 0, otherwise.

          ut
= independently distributed error term



[(t]2 = Var(ut) 

Answer the following questions.

1) Use printouts 1.1-1.2 to give a valid estimate for the price index model. Explain in details. 

2) If the actual PI index is below the expected index by 0.6 points in this period (t), what will be the variance of PI for the next period (t+1)?

3) It has been claimed that the volatility of trade volume (VOLt) in a stock market has a linear relationship with the price fluctuation var(ut). Explain in details how you will test this claim.

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. 

(eq. 2.1)
    GDPt
= (0 + (1GDPt-1 + (2INTt-1 + u1t 

(eq. 2.2)
     INTt
= (0 + (1GDPt-1 + (2INTt-1 + u2t 

where
  GDEPt
= growth rate of time deposit in period t


     INTt
= interest rate in period t


    u1t,u2t
= error terms or shocks for DEP
    and INT in period t, respectively

Use printouts 2.1-2.3 to answer the following questions.

1) Do estimate equations (2.1) and (2.2). That is, estimate (0,(1,(2,(0,(1,(2 var(u1t) and var(u2t)

2) Check the validity of your estimates in 1). Is there any long-term relationship between GDP and INT? Expalin.

3) Assume GDEP INT order. If the size of interest rate shock is 1 unit in period t, by how much will INT and GDEP change in 5 periods from t? 
4) Assume GDEP INT order. Determine the proportion of the variance of GDEP in 5 periods from t which is due to the shock of INT in period t, given that there is no shock after period t.? 

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)
We are suspecting that the error term of a linear model follows an GARCH(1,2) process. Explain in steps how you will test this claim. Note that ordinary ARCH test probably cannot reveal the GARCH components.

PRINTOUT 1.1

Dependent Variable: PI                                     

Method: ML - ARCH                                          

Date: 09/17/02   Time: 19:40
Sample: 1 200                                               

Included observations: 200                                  

Convergence achieved after 17 iterations                    

============================================================

                   CoefficientStd. Errorz-Statistic  Prob.  

============================================================

         C           4.754016   0.270332   17.58582   0.0000 

============================================================

                          Variance Equation                 

============================================================

         C           15.75536   1.931745   8.156029   0.0000

      ARCH(1)       -0.128582   0.020612  -6.238211   0.0006

 (RESID<0)*ARCH(1)   0.085001   0.120039   0.708110   0.4789

============================================================

R-squared           -0.000496    Mean dependent var 4.669433

Adjusted R-squared  -0.015810    S.D. dependent var 3.807874

S.E. of regression   3.837856    Akaike info criteri5.538982

Sum squared resid    2886.912    Schwarz criterion  5.604949

Log likelihood      -549.8982    Durbin-Watson stat 1.967535

============================================================

PRINTOUT 1.2

Dependent Variable: PI                                                

Method: ML - ARCH                                                     

Date: 09/17/02   Time: 19:45
Sample: 1 200                                                         

Included observations: 200                                            

Convergence achieved after 27 iterations                              

============================================================

                   CoefficientStd. Errorz-Statistic  Prob.            

============================================================

         C           4.666981   0.279605   16.69134   0.0000          

============================================================

                          Variance Equation                           

============================================================

         C           5.933606   17.26692   0.343640   0.7311          

      ARCH(1)       -0.035832   0.019677  -1.820965   0.0645          

     GARCH(1)        0.624949   1.149383   0.543726   0.5866          

============================================================

R-squared            0.000000    Mean dependent var 4.669433          

Adjusted R-squared  -0.015307    S.D. dependent var 3.807874          

S.E. of regression   3.836906    Akaike info criteri5.545001          

Sum squared resid    2885.482    Schwarz criterion  5.610967          

Log likelihood      -550.5001    Durbin-Watson stat 1.968510          

============================================================
PRINTOUT 2.1

Date: 09/16/02   Time: 20:39



 Sample(adjusted): 2 42



 Included observations: 41 after adjusting



        endpoints



 Standard errors & t-statistics in parentheses




GDEP
INT

GDEP(-1)
-0.090350
-1.457906


 (0.16167)
 (4.35320)


(-0.55885)
(-0.33490)





INT(-1)
-0.005108
-0.116175


 (0.00606)
 (0.16325)


(-0.84247)
(-0.71165)





C
 0.000453
 0.112565


 (0.00063)
 (0.01690)


 (0.72106)
 (6.66146)

 R-squared
 0.022692
 0.014297

 Adj. R-squared
-0.028746
-0.037582

 Sum sq. resids
 2.83E-05
 0.020498

 S.E. equation
 0.000863
 0.023226

 F-statistic
 0.441151
 0.275587

 Log likelihood
 232.6610
 97.64389

 Akaike AIC
-11.20297
-4.616775

 Schwarz SC
-11.07759
-4.491392

 Mean dependent
-6.10E-05
 0.100859

 S.D. dependent
 0.000850
 0.022801

 Determinant Residual Covariance

 3.29E-10

 Log Likelihood

 331.2457

 Akaike Information Criteria

-15.86564

 Schwarz Criteria

-15.61488

PRINTOUT 2.2. Johansen Cointegration Test

Date: 09/16/02   Time: 20:41





Sample: 1 42





Included observations: 40





Test assumption: Linear deterministic trend in the data

Series: GDEP INT 





Lags interval: 1 to 1






Likelihood
5 Percent
1 Percent
Hypothesized

Eigenvalue
Ratio
Critical Value
Critical Value
No. of CE(s)

 0.420887
 24.16226
 15.41
 20.04
      None 

 0.056161
 2.31198
  3.76
  6.65
   At most 1 

 *(**) denotes rejection of the hypothesis at 5%(1%) significance level

 L.R. test indicates ? cointegrating equation(s) at 5% significance level







 Unnormalized Cointegrating Coefficients:





GDEP
INT




 242.9328
-2.669900




 146.4319
 10.51849










 Normalized Cointegrating Coefficients: 1 Cointegrating Equation(s)

GDEP
INT
C



 1.000000
-0.010990
 0.001169




 (0.00926)










 Log likelihood
 320.3484




PRINTOUT 2.3 Impulse Response

 Function

Response of GDEP:

 Period
GDEP
INT

 1
 0.000830
 0.000000


 (9.2E-05)
 (0.00000)

 2
-5.08E-05
-0.000112


 (0.00013)
 (0.00013)

 3
 7.97E-06
 2.31E-05


 (2.4E-05)
 (3.5E-05)

 4
-1.49E-06
-4.42E-06


 (5.7E-06)
 (9.7E-06)

 5
 2.83E-07
 8.43E-07


 (1.3E-06)
 (2.5E-06)

 6
-5.40E-08
-1.61E-07


 (2.9E-07)
 (6.0E-07)

 7
 1.03E-08
 3.06E-08


 (6.4E-08)
 (1.4E-07)

 8
-1.96E-09
-5.83E-09


 (1.4E-08)
 (3.2E-08)

 9
 3.73E-10
 1.11E-09


 (2.9E-09)
 (7.0E-09)

 10
-7.11E-11
-2.11E-10


 (6.2E-10)
 (1.5E-09)

 Response of INT:

 Period
GDEP
INT

 1
-0.004736
 0.021852


 (0.00345)
 (0.00241)

 2
-0.000660
-0.002539


 (0.00345)
 (0.00345)

 3
 0.000151
 0.000458


 (0.00061)
 (0.00098)

 4
-2.91E-05
-8.68E-05


 (0.00014)
 (0.00026)

 5
 5.56E-06
 1.65E-05


 (3.0E-05)
 (6.3E-05)

 6
-1.06E-06
-3.15E-06


 (6.6E-06)
 (1.5E-05)

 7
 2.02E-07
 6.00E-07


 (1.4E-06)
 (3.3E-06)

 8
-3.84E-08
-1.14E-07


 (3.1E-07)
 (7.3E-07)

 9
 7.32E-09
 2.18E-08


 (6.5E-08)
 (1.6E-07)

 10
-1.40E-09
-4.15E-09


 (1.4E-08)
 (3.4E-08)

 Ordering: GDEP INT

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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