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#1.B
#given H0 : p1 = p2 = ... = p12 = 0 and H1 : pi != 0
Box.test(growth,lag=12,type='Ljung')
## 
##  Box-Ljung test
## 
## data:  growth
## X-squared = 64.259, df = 12, p-value = 3.737e-09
The calculated p-value = 3.737e-09 is less than 0.05. Therefore, we can reject null hypothesis H0 : p1 = p2 = … = p12 at 95 percent confidence interval.
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#1.C
t.test(growth)
## 
##  One Sample t-test
## 
## data:  growth
## t = 12.786, df = 262, p-value < 2.2e-16
## alternative hypothesis: true mean is not equal to 0
## 95 percent confidence interval:
##  0.006573382 0.008966545
## sample estimates:
##   mean of x 
## 0.007769964
#since the p-value < 2.2e-16, we can reject null hypothesis H0 : u = 0 at 95 percent confidence interval
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table.Stats(returnAMZN)
##                          
## Observations    1258.0000
## NAs                0.0000
## Minimum           -0.2160
## Quartile 1        -0.0227
## Median            -0.0006
## Arithmetic Mean    0.0000
## Geometric Mean    -0.0009
## Quartile 3         0.0231
## Maximum            0.2676
## SE Mean            0.0012
## LCL Mean (0.95)   -0.0023
## UCL Mean (0.95)    0.0023
## Variance           0.0017
## Stdev              0.0418
## Skewness           0.2556
## Kurtosis           5.0515
table.Stats(returnVW)
##                          
## Observations    1258.0000
## NAs                0.0000
## Minimum           -0.1239
## Quartile 1        -0.0116
## Median            -0.0006
## Arithmetic Mean    0.0000
## Geometric Mean    -0.0003
## Quartile 3         0.0116
## Maximum            0.1322
## SE Mean            0.0007
## LCL Mean (0.95)   -0.0013
## UCL Mean (0.95)    0.0014
## Variance           0.0006
## Stdev              0.0246
## Skewness           0.5377
## Kurtosis           6.1186

table.Stats(returnEW)
##                          
## Observations    1258.0000
## NAs                0.0000
## Minimum           -0.1091
## Quartile 1        -0.0104
## Median            -0.0004
## Arithmetic Mean    0.0000
## Geometric Mean    -0.0002
## Quartile 3         0.0111
## Maximum            0.1196
## SE Mean            0.0006
## LCL Mean (0.95)   -0.0012
## UCL Mean (0.95)    0.0012
## Variance           0.0005
## Stdev              0.0216
## Skewness           0.4616
## Kurtosis           5.2125
table.Stats(returnSP)
##                          
## Observations    1258.0000
## NAs                0.0000
## Minimum           -0.1211
## Quartile 1        -0.0114
## Median            -0.0005
## Arithmetic Mean    0.0000
## Geometric Mean    -0.0003
## Quartile 3         0.0110
## Maximum            0.1421
## SE Mean            0.0007
## LCL Mean (0.95)   -0.0013
## UCL Mean (0.95)    0.0014
## Variance           0.0006
## Stdev              0.0248
## Skewness           0.5276
## Kurtosis           6.6460
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logAMZN = log(1+AMZN)
logVW = log(1+VW)
logEW = log(1+EW)
logSP = log(1+SP)

table.Stats(logAMZN)
##                          
## Observations    1259.0000
## NAs                0.0000
## Minimum           -0.1368
## Quartile 1        -0.0133
## Median            -0.0005
## Arithmetic Mean    0.0008
## Geometric Mean     0.0004
## Quartile 3         0.0145
## Maximum            0.2374
## SE Mean            0.0008
## LCL Mean (0.95)   -0.0008
## UCL Mean (0.95)    0.0024
## Variance           0.0008
## Stdev              0.0287
## Skewness           0.6279
## Kurtosis           7.2656
table.Stats(logVW)
##                          
## Observations    1259.0000
## NAs                0.0000
## Minimum           -0.0941
## Quartile 1        -0.0063
## Median             0.0008
## Arithmetic Mean    0.0001
## Geometric Mean    -0.0001
## Quartile 3         0.0073
## Maximum            0.1088
## SE Mean            0.0005
## LCL Mean (0.95)   -0.0009
## UCL Mean (0.95)    0.0010
## Variance           0.0003
## Stdev              0.0167
## Skewness          -0.3177
## Kurtosis           6.2095
table.Stats(logEW)
##                          
## Observations    1259.0000
## NAs                0.0000
## Minimum           -0.0815
## Quartile 1        -0.0064
## Median             0.0012
## Arithmetic Mean    0.0004
## Geometric Mean     0.0003
## Quartile 3         0.0077
## Maximum            0.1020
## SE Mean            0.0004
## LCL Mean (0.95)   -0.0005
## UCL Mean (0.95)    0.0013
## Variance           0.0002
## Stdev              0.0154
## Skewness          -0.3338
## Kurtosis           5.2061
table.Stats(logSP)
##                          
## Observations    1259.0000
## NAs                0.0000
## Minimum           -0.0947
## Quartile 1        -0.0063
## Median             0.0007
## Arithmetic Mean    0.0000
## Geometric Mean    -0.0002
## Quartile 3         0.0070
## Maximum            0.1096
## SE Mean            0.0005
## LCL Mean (0.95)   -0.0009
## UCL Mean (0.95)    0.0009
## Variance           0.0003
## Stdev              0.0166
## Skewness          -0.2424
## Kurtosis           6.9679
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#2.C
t.test(logAMZN)
## 
##  One Sample t-test
## 
## data:  logAMZN
## t = 0.97705, df = 1258, p-value = 0.3287
## alternative hypothesis: true mean is not equal to 0
## 95 percent confidence interval:
##  -0.0007975567  0.0023801007
## sample estimates:
##   mean of x 
## 0.000791272
#since the calculated p-value = 0.9915 exceed 0.05, we cannot reject null hypothesis at 95 percent confidence interval that is H0 : u = 0


[image: ]
[image: EE435_A3_files/figure-docx/unnamed-chunk-1-3.png]
[image: ]
table.Stats(ABT)
##                         
## Observations    492.0000
## NAs               0.0000
## Minimum          -0.2341
## Quartile 1       -0.0242
## Median            0.0141
## Arithmetic Mean   0.0141
## Geometric Mean    0.0120
## Quartile 3        0.0558
## Maximum           0.3823
## SE Mean           0.0029
## LCL Mean (0.95)   0.0083
## UCL Mean (0.95)   0.0198
## Variance          0.0042
## Stdev             0.0648
## Skewness          0.0974
## Kurtosis          2.4923
table.Stats(VW2)
##                         
## Observations    492.0000
## NAs               0.0000
## Minimum          -0.2254
## Quartile 1       -0.0172
## Median            0.0126
## Arithmetic Mean   0.0090
## Geometric Mean    0.0079
## Quartile 3        0.0395
## Maximum           0.1656
## SE Mean           0.0021
## LCL Mean (0.95)   0.0049
## UCL Mean (0.95)   0.0131
## Variance          0.0021
## Stdev             0.0463
## Skewness         -0.5570
## Kurtosis          2.0943
table.Stats(EW2)
##                         
## Observations    492.0000
## NAs               0.0000
## Minimum          -0.2722
## Quartile 1       -0.0207
## Median            0.0144
## Arithmetic Mean   0.0116
## Geometric Mean    0.0099
## Quartile 3        0.0445
## Maximum           0.2993
## SE Mean           0.0026
## LCL Mean (0.95)   0.0065
## UCL Mean (0.95)   0.0167
## Variance          0.0033
## Stdev             0.0573
## Skewness         -0.2006
## Kurtosis          3.3137
table.Stats(SP2)
##                         
## Observations    492.0000
## NAs               0.0000
## Minimum          -0.2176
## Quartile 1       -0.0189
## Median            0.0091
## Arithmetic Mean   0.0064
## Geometric Mean    0.0054
## Quartile 3        0.0353
## Maximum           0.1630
## SE Mean           0.0020
## LCL Mean (0.95)   0.0024
## UCL Mean (0.95)   0.0104
## Variance          0.0020
## Stdev             0.0448
## Skewness         -0.4457
## Kurtosis          1.9097
logABT = log(1+ABT)
logVW2 = log(1+VW2)
logEW2 = log(1+EW2)
logSP2 = log(1+SP2)
table.Stats(logABT)
##                         
## Observations    492.0000
## NAs               0.0000
## Minimum          -0.2668
## Quartile 1       -0.0245
## Median            0.0140
## Arithmetic Mean   0.0119
## Geometric Mean    0.0098
## Quartile 3        0.0543
## Maximum           0.3238
## SE Mean           0.0029
## LCL Mean (0.95)   0.0062
## UCL Mean (0.95)   0.0176
## Variance          0.0041
## Stdev             0.0643
## Skewness         -0.2980
## Kurtosis          2.0258
table.Stats(logVW2)
##                         
## Observations    492.0000
## NAs               0.0000
## Minimum          -0.2554
## Quartile 1       -0.0173
## Median            0.0125
## Arithmetic Mean   0.0079
## Geometric Mean    0.0068
## Quartile 3        0.0387
## Maximum           0.1532
## SE Mean           0.0021
## LCL Mean (0.95)   0.0038
## UCL Mean (0.95)   0.0120
## Variance          0.0022
## Stdev             0.0467
## Skewness         -0.8421
## Kurtosis          3.0278
table.Stats(logEW2)
##                         
## Observations    492.0000
## NAs               0.0000
## Minimum          -0.3178
## Quartile 1       -0.0209
## Median            0.0143
## Arithmetic Mean   0.0099
## Geometric Mean    0.0082
## Quartile 3        0.0435
## Maximum           0.2618
## SE Mean           0.0026
## LCL Mean (0.95)   0.0048
## UCL Mean (0.95)   0.0150
## Variance          0.0033
## Stdev             0.0575
## Skewness         -0.6643
## Kurtosis          4.0045
table.Stats(logSP2)
##                         
## Observations    492.0000
## NAs               0.0000
## Minimum          -0.2454
## Quartile 1       -0.0191
## Median            0.0090
## Arithmetic Mean   0.0054
## Geometric Mean    0.0043
## Quartile 3        0.0347
## Maximum           0.1510
## SE Mean           0.0020
## LCL Mean (0.95)   0.0014
## UCL Mean (0.95)   0.0094
## Variance          0.0020
## Stdev             0.0451
## Skewness         -0.7134
## Kurtosis          2.6821
t.test(logABT)
## 
##  One Sample t-test
## 
## data:  logABT
## t = 4.1143, df = 491, p-value = 4.555e-05
## alternative hypothesis: true mean is not equal to 0
## 95 percent confidence interval:
##  0.006229721 0.017618849
## sample estimates:
##  mean of x 
## 0.01192429
#since the calculated p-value = 4.555e-05 less than 0.05, we can reject null hypothesis H0:u = 0 at 95 percent confidence interval
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4.A
t.test(VW2)
## 
##  One Sample t-test
## 
## data:  VW2
## t = 4.3172, df = 491, p-value = 1.912e-05
## alternative hypothesis: true mean is not equal to 0
## 95 percent confidence interval:
##  0.004914667 0.013124406
## sample estimates:
##   mean of x 
## 0.009019537
#since the calculated p-value = 1.912e-05 less than 0.05, we can reject null hypothesis H0 : u = 0 at 95 percent confidence interval
4.B
T1=length(VW2)
VW2_s3=skewness(VW2)
VW2_s3
## [1] -0.5570388
TST=VW2_s3/sqrt(6/T1)
TST
## [1] -5.044201
PV1=2*pnorm(TST)
PV1
## [1] 4.55421e-07
The calculated p-value is less than 0.05, we can reject null hypothesis that is H0 : m3 = 0 at 95% confidence interval
4.C
VW2_k3=kurtosis(VW2)/sqrt(24/T)
VW2_k3
## [1] 0.4275063
PV2=2*(1-pnorm(VW2_k3))
PV2
## [1] 0.6690106
The calculated p-value is greater than 0.05, we cannot reject null hypothesis H0 : k = 3 at 95% percent confidence interval. Therefore, the monthly stock return does not contains excess kurtosis(excess kurtosis=0)
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(i)
T2=length(logAMZN)
AMZN_S3=skewness(logAMZN)
AMZN_S3
## [1] 0.6278955
TST2=AMZN_S3/sqrt(6/T2)
TST2
## [1] 9.095459
PV3=2*(1-pnorm(TST2))
PV3
## [1] 0
The calculated p-value = 0, less than 0.05. Therefore, we can reject null hypothesis at 95% confidence interval. That is the log return is not symmetric with respect to its mean.
(ii)
AMZN_K3=kurtosis(logAMZN)
AMZN_K3
## [1] 7.26559
TST3=AMZN_K3/sqrt(24/T2)
TST3
## [1] 52.62331
PV4=2*(1-pnorm(TST3))
PV4
## [1] 0
The calculated p-value is less than 0.05, we can reject null hypothesis at 95% confidence interval. Therefore, the log return data contains kurtosis problem.

(iii)
t.test(logAMZN)
## 
##  One Sample t-test
## 
## data:  logAMZN
## t = 0.97705, df = 1258, p-value = 0.3287
## alternative hypothesis: true mean is not equal to 0
## 95 percent confidence interval:
##  -0.0007975567  0.0023801007
## sample estimates:
##   mean of x 
## 0.000791272
#since the calculated p-value = 0.3287 exceed 0.05, we cannot reject null hypothesis at 95% confidence interval. Thus, the expected daily log return of Amazon stocks is equal to 0

#5.B
par(mfcol=c(2,1))
acf(logAMZN, lag=12)
pacf(logAMZN, lag=12)
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The second lag term lies outside of 95% confidence interval, thus we can reject null hypothesis H0 = p1 =p2 = … = p12 at 95% confidence interval.
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da3=read.table("d-exuseu.txt")
FX=da3[-1,4]
FX <- as.numeric(FX)
logFX=log(FX)
logreturnFX=diff(logFX)
logreturnFX
ps. The data is in Rstudio report, the data is too long
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table.Stats(logreturnFX)
##                          
## Observations    3566.0000
## NAs                0.0000
## Minimum           -0.0300
## Quartile 1        -0.0036
## Median             0.0000
## Arithmetic Mean    0.0000
## Geometric Mean     0.0000
## Quartile 3         0.0038
## Maximum            0.0462
## SE Mean            0.0001
## LCL Mean (0.95)   -0.0002
## UCL Mean (0.95)    0.0002
## Variance           0.0000
## Stdev              0.0065
## Skewness           0.1168
## Kurtosis           2.0610
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t.test(logreturnFX)
## 
##  One Sample t-test
## 
## data:  logreturnFX
## t = 0.24489, df = 3565, p-value = 0.8066
## alternative hypothesis: true mean is not equal to 0
## 95 percent confidence interval:
##  -0.0001870737  0.0002404769
## sample estimates:
##    mean of x 
## 2.670158e-05
#since the calculated p-value = 0.8066 is greater than 0.0, we cannot reject null hypothesis at 95 percent confidence interval
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(b) Test Hy: py = ...= P12 =0 versus H, : p; %0 31 <i < 12. Draw the conclusion.
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(c) Let u be the mean of U.S. GDP growth rates. Test Hy: gt =0 versus Hy :it #0 . Draw your
conclusion.
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2.(40 points) Consider the daily simple returns of Amazon (AMZN) stock, CRSP value-weighted
index (VW), CRSP equal-weighted index (EW), and the S&P composite index (SP) from January 2, 2008
to December 31, 2012. Returns of indices include dividends. The data are in the file d-amzn3dx.txt (date,

amzn, vw, ew, sp).

(a) Compute the sample mean, standard deviation, skewness, excess kurtosis, minimum, and max-

imum of each simple return series.
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(b) Transform the simple returns to log returns. Compute the sample mean, standard deviation,
skewness, excess kurtosis, minimum, and maximum of each log return series.
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(¢) Test the null hypothesis that the mean of the log returns of AMZN is zero.
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(d) Obtain the histogram (with nclass=40) and sample density plot of the daily log returns of
Amazon stock.
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3. (30 points) Answer the same questions as Problem 2 but using monthly returns for for
Abbott Laboratories (ABT), CRSP value-weighted index (VW), CRSP equal-weighted index (EW), and
S&P composite index from January 1972 to December 2012. The returns include dividend distributions.
Data file is m-abt3dx.txt (date, RET, vwretd, ewretd , sprtrn ).
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4. (30 points) Consider the monthly stock returns of value-weighted index from January 1972 to
December 2012 in Problem 3. Perform the tests and draw conclusions using the 5 % significance level.

) Test Ho:pu = 0 versus Hy :pt # 0, where jt denotes the mean of the return.

(b) Test Ho :m3 =0 versus Hy : m3 #0, where m3 denotes the skewness of the return.

() Test Ho: K =3 versus H, : K #3, where K denotes the kurtosis. (Excess kurtosis = 0.)
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5. (40 points) Consider the daily log returns of Amazon stock from January 2, 2008 to December
31,1012 as in Problem 2.

(a) Perform the following tests: (i) Test the null hypothesis that the log return is symmetric with
respect to its mean; (if) Test the null hypothesis that the excess kurtosis of the returns is zero; (iif) Construct
295 % confidence interval for the expected daily log return of Amazon stock
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6. (40 points) Daily forcign exchange rates (spot rates) can be obtained from the Federal Reserve
Bank in St Louis (FRED). The data are the noon buying rates in New York City certified by the Federal
Reserve Bank of New York. Consider the exchange rates between the U.S. dollar and the Euro from January
4,199 to March 8, 2013. See the file d-exuseu.txt.

(a) Compute the daily log return of the exchange rate.
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(b) Compute the sample mean, standard deviation, skewness, excess kurtosis, minimum, and max-
imum of the log returns of the exchange rate.
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(¢) Obtain a density plot of the daily long returns of Dollar-Euro exchange rate.
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(d) Test Ho:pt =0 versus H, :u #0, where p denotes the mean of the daily log return of Dollar-Euro
exchange rate.
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EE435 Introductory Financial Econometrics/Spring 2020

Assignment 3
DUE DATE: Tuesday 2, March 2021.

T pledge to the Honor Code and to obey all rules for taking and performing homework assignments as
specified by the course instructor.

Full name Student ID.

All data are downloadable from BE moodle

1.(30 points) Consider the growth rates of the U.S. real gross domestic product (GDP) from
1947.1 to 2012.IV. The original data, from Federal Reserve Bank of St Louis, are in the file q-gdpmel.txt
(vear, month, day, gnp), and the GDP are in millions of 2005 chained dollars. The growth rate is the first
differenced series of the log(GDP).

(a) Plot the GDP growth rates. The reduction in volatility, starting in the 1080s, is referred to as
the great moderation in the economic literature.




image4.png
growth

growth[2:263]

003 004

003 004

growth[3:263]

T
0.00 0.02

003 004

growth[1:261]

Series growth

T
0.04

ACF

00 08

b

003 000 002 0.04

growth[1:262]

(R B
0246810

Lag




image5.png
Series growth

€0 20 V0

4OV [elued

12

10

Lag




