EE435 Introductory Financial Econometrics/Spring 2020

Assignment 3
DUE DATE: Tuesday 2", March 2021.

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

Full name | cnn Student ID. _600 3300

All data are downloadable from BE moodle

(a) Plot the GDP growth rates. The reduction in volatility, starting in the 1980s, is referred to as

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 g-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).
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(b) Test Hy: py = ... = p12 =0 versus H, : p; # 0 31 <i < 12, Draw the conclusion.

e B. Box-Ljung test

data: loggdpgroowth
X-squared = 19.749, df = 12, p-value = 0.07198

(c) Let u be the mean of U.S. GDP growth rates. Test Hy: pu = 0 versus H, :u # 0 . Draw your
conclusion.

e C. One Sample t-test

data: loggdpgroowth
t=1.348, df = 5301, p-value = 0.1777
alternative hypothesis: true mean is not equal to 0
95 percent confidence interval:
-0.0001729021 0.0009339813
sample estimates:
mean of X
0.0003805396
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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,

C)/ amzn, vw, ew, sp).

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

imum of each simple return series.

@ MM 5 Samgle. mean : 0.00240, SD =0-0(664(, Skewness = _oo U3 083

excess kurbosis =6.Z73,9‘40/m7ﬂrmwm == 00397t 3, maximum@ =o.114¢S

®©. Inrtn Sample. snear - 0.0020 8D - 0.016641 , Skewness =-0. 113083,
extess  kurbsis  §. 198940 ; Mimmum - =0, 0‘3")?63/ Maxemun = 0.414 898
® ewrth - ga»;p/e mean - 0,0'005'1?/ SfD;o.oIS'Bar/ Slrewness =-0. (69185 -
excess  Kurhsis =$.2%5824 , Mimmam = —0.0932¢0, Maximum —o.l0%422
@ SPY{n 3 Samp(o_ mean <0.006/y 3P - 0.0lpS?3, Sknewpess =-0. 0830%

/

excess Mutsis = 9.154386 , Hmi mam —-o.osoaro/meume. = 0.1(5 800

(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.

® @0? refurn (aman) /Smpte meant =0.00Y3/( y 5= 0.028%34

skewness sO.éZ‘H%/ kurﬁsrs- :7.24‘72%3/ Minimum =-013 6383
Haximum =0.23 3¢ 02

® eo? n#um(vkan)/ Sample mean =0.000%2 , $D =0.0166F3

Skewness =.0.131%236  furkosrs 6.19¢8 61 ;, maxTmam = —0.09¢05b
maximume = o.l 03%€.

®- e"? refurn  lewrtn) o Sanpla mean - 0.00039Q, S :0.0154¢20
skmnesss—O-D'éM, kurtosis =6.193034 ) it mum = o. 0314730, maxtmum =o0.,l02035

© oy vetun (sprin), Sample meen = _o.000023 5D = 0.0165%

gkewness =o0.242080 ) kurfesis = £.9S20 8¢, minimume =-o. 014519/ maximum = 0.[09S F2

(c) Test the null hypothesis that the mean of the log returns of AMZN is zero.

t =0.9305 df =58 ) Ptalue =0.329% ) Ne accept  fh; Smce/aso
So/ Ne can Say Had marked s e{)/,-crenf.



(d) Obtain the histogram (with nclass=40) and sample density plot of the daily log returns of

Amazon stock.
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(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 ).

@ Somple mean 8D Skesness, excess kurbm‘/ minmam, and max

@abi, Sample mean = 0. 044073 $D =0.064 395
shewnes 20.017058 karbosis = 204699, Mo mam = =0. 234144
maximum =038 2326
@ UN ) Sample mean <0.0092020 , SP =0.04£341
Skewness :—o.s*rm:/ Kurtosis =2.07365F, Himimum < ~0-2263¢3
maximum = 0.6 5585

@.EWI §amfle mean = 0-011§83 /ﬁﬂzo.o{-}zqq

Skewness = 0.2 00028 / Hurksrs - 9.29%104 /Nmrmun =-0-27224§

Maximam =0. 299260
@ 8P | Sample mean - 0.004385, D —0. 04783
Skewness = -0.044303 kurkosis (. $397Y , Nonrowem = ~0.217630

Naximum = 0.06304-3

@ fnm{;(a refurn G? redurn

® Qota - veburn (abt), Samfﬂe mean =0.0H‘724/ 8D = 0.06428%

©)

t-

We rg'jeo} 14, . gv/ we can

s ot

@

Slkewness =—o.13~4415/ kurtoss = 2,005416 |, minimun = -0.266 %64

Hacimum - 0-32.3% 68
®. &‘3 _ refurn (YN), qufle mean

=0, 00‘%@03, 89 =0.046 #4§

Skewness = —0-§39542 , Kurfosis =3.0033¢, Minmum = —0.25 $34

Maximam = 0.153223
® Za} _refurn (Cw)/ SMVJ@ mean =0,009?‘1‘1-/,sj):o.o$%4.ﬁ1
Skeamess =-0.ph 22%/ Kurtosis = 3.9%6p 8,

Magrmum = 00 261795

® &,«} rekum (5P); Sumle  mean =0.005360 | 5 =0-04S14s

Tesh the nall hypotbesis that Yhe mean of He log refury abt

TS %ero .
4043 | 3F 29 | Pvelee = 4.55S e”

conclude  Hhat lo; refum
zquA/ b O

obtuin  the l'lrJ'iLO?hzm with n=40 Hf qbt.

minTmum =-0.3173%
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4. (30 points) Consider the monthly stock retnms of valne-weighted index from Jamary 1972 to
December 2012 in Problem 3. Perform the tests and dravw conclusions using the 5 % siguificance lovel

(a) Test Hy:p =0 versus Hy 4t #0, where j denofes the mean of the return.

® For VN/ 4 = 3.?’4‘77/- - 491 , P-value = o, ooolqgl S0 we

Veiw} Ho at 005 (evel of r:jmfrmnce. We can conclude Hhat /4$O.Nean oF
return 58 not u’ual b 2ero (0).

@Fr ew,  t.3e05  dl:eqd, pralue = 00001538
So, we wJ-eokd Ho at 0.05 lwed of sg‘nrﬂram
Ne can tonclude ot
//(40 . Mean of reforn et equal b Zero(0).
®. For P, k= 26333, df: 491, P-lolee =0.008%22 .
S0 we rjected  Ho ab o.05 (wel of srsni bicanco .

We can  tonslude  fhal o .
Mean  of rveturn 15 nob’ equals b Zexs . (0)

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

®. “Coz reforn  ew  skewness dest =Ll =-6. 0(5¢549 y p= (793
we Yel]wl' Ho ok 0.05  lawed 4! erznrprc-.nm . We can wna[uJé M/AB%O
Skewness  of return  isnob equal L 2a0. (o).

®. 492 vetun  SP ) skewness st =bcd = - 6.04001
P=t086as - "
We "J@&‘IJ Hy  of 0.08 lavel of S?m‘/’ravum‘

we can conclude hat /Abaéo . Sknewness of refurn ssnob sulu.n! k0.
®. 4»? vehun VN skewness  fest = £o) = -7.¢356

P .a.4233 - &
We. reJer/{» o of o.05 lesed of r.?nrprc‘.nq.
We can  conelede  Huak 5 %0,
Skewness  of return 1sn't e7m1 b 0.

4

(¢) Test Ho: K =3 versus H, : K # 3, where K denotes the kurtosis. (Excess kurtosis = 0.)
®- &7 veburn 80 Kurosts (—edro el -l12-ym

We rgeek ko of .08 Couet of s.?nr@came,We an  conclede  bhal k43,
We erecJ Ho ab 0.05 el of .sv;mfrcam- R S
we can conclude b KE3 g e 5 pe ’

(OF fog  vetarn ew hurboss  fest =l 18032, p =0

] “(Vﬂ 15 excess kuy iofr'.f.
excess Furbosss .
@_ (,,7 vebam  vw  kurbss  tesh = Leal - 1370919 »g-0

we reject Uo at  0.05 fevel of Srjni’f(‘nnu,

We can conclide Hal K#3,

So; there s excess kurtosis.

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; (i) Test the null hypothesis that the excess kurtosis of the returns is zero; (iii) Construct;

a 95 % confidence interval for the expected daily log return of Amazon stock
® Narma}/j fest, X_S7uard' = 2854, 939%

P vake -2.26¢
§p/~¢ njek Ho ob o085 lovel of x?ﬁm‘ﬁimw. We eonclede that L;—nf:ur'l i

ot agmeede which respect b ifs mean.

®- Kurbsis deet,  E-value -52.023 ) P-vabe =0
Sopwe rvegeok Ho ab 0.05 leved of s7nr4aﬂw- Series logreturnamzn

We cnclude Hhat Hhere 15 excess  kurhsrs i logrefurn on k #3

957 conflenee infervel fr  amzn =-0.000 ¥ ISSET ) 0. 06238I00¥ S Y
* o il
(b) Compute ACF and PACF of the daily log returns of Amazon stock and Test Hy: py = ... = p12 =0 g g il
versus H, : p; # 0 31 <i< 12. Draw the conclusion. il
o - i i i

11&»9 lv} refury can't  be exlplamd bﬁ yexkrdmj's /9 retarn. A R e bl ;
These Ly b can be  explned by 785“{1rc’y’5(7)—¢}um.



Series logreturnamzn

22 londuch  Bubo  correbdon  tesk (Box. lest )

X -So[ure& =12.4%¢ | JF: (2 / P-value- 0,40%3

Partial ACF
-006 -002 002 006

Cr—re Smee  Puabe T grealer Man o065,
L0 SDJ we accar’( H,, . We ean conclude ot F:&g,_.ﬂz =0

6. (40 points) Daily foreign 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, 1999 to March 8, 2013. See the file d-exuseu.txt.

(a) Compute the daily log return of the exchange rate.

Stk from —0.00841,-0. 0006 _- —-

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

imum of the log returns of the exchange rate.

Sample mean = 0.00002%, 5.9 =0.00684 , Skewness - 0.l 695D
excess kurtess - 3.058484 , mintmum _ 0.0300%1.

maymmum = 0.086208%

@ (c) Obtain a density plot of the daily long returns of Dollar-Euro exchange rate.

Histogram of log_return_exchangerate
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(d) Test Hp :pt =0 versus H, :t #0, where p denotes the mean of the daily log return of Dollar-Euro

exchange rate.
@.
t =0.244%9 )
o 7S aceepted af 0.05 (eed of 515 ”
/Mso . Markeh is eflrcrent.
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