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fofl 1 (20 points) YOUT SCOT€...cvuiriinen.
maumaINRalUL.
ol 1.1 (10 points) YOUT SCOT€....ovvirreinen.

9DFUIYAIUBLANANNTEIRINBUUINEBY AR(1) wazkuudnand MA(1) U1 2 Usenis

ol 1.2 (10 points) Your SCOr€........ooevennan.

AUURALA the daily log returns Tutianan 1 dUav Janasil -0.5 %, 1.2%, 2.5%, -1.0%,
0.6%. 3A1UIUNT daily simple return kag A1UIIN weekly log return
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o7l 2 (60 points) YOUT SCOT€...cvuiriinen.

sl nanesuunuseiuluguasni3fy the daily log returns (r,) Y893l S&P 500
Tugiaiaan 3 unsIAN 2000 s 27 AUATUS 2020 F119u 5070 Yadaya au1satllen

17A512 A8l UTLASY R fan1sukanananalul

> getSymbols (" GSPC",from="2000-01-03",t0="2020-02-27")

[1] "espc"

> da=GSPC

> da=GSPC

> dim(da)

[1] 5070 6

> head(da)

GSPC.0Open GSPC.High GSPC.Low GSPC.Close GSPC.Volume GSPC.Adjusted

2000-01-03 1469.25 1478.00 1438.36 1455.22 931800000 1455.22
2000-01-04 1455.22 1455.22 1397.43 1399.42 1009000000 1399.42
2000-01-05 1399.42 1413.27 1377.68 1402.11 1085500000 1402.11
2000-01-06 1402.11 1411.90 1392.10 1403.45 1092300000 1403.45
2000-01-07 1403.45 1441.47 1400.73 1441.47 1225200000 1441.47
2000-01-10 1441.47 1464.36 1441.47 1457.60 1064800000 1457.60
> tail(da)

GSPC.0Open GSPC.High GSPC.Low GSPC.Close GSPC.Volume GSPC.Adjusted

2020-02-20 3380.45 3389.15 3341.02 3373.23 4007320000 3373.23
2020-02-21 3360.50 3360.76 3328.45 3337.75 3899270000 3337.75
2020-02-24 3257.61 3259.81 3214.65 3225.89 4842960000 3225.89
2020-02-25 3238.94 3246.99 3118.77 3128.21 5591510000 3128.21
2020-02-26 3139.90 3182.51 3108.99 3116.39 5478110000 3116.39
2020-02-27 3062.54 3097.07 2977.39 2978.76 7058840000 2978.76
> price=dal,6]

> plot(price,type='1")

> logprice=log(price)

> logreturn=diff (log(price))

> logreturn=logreturn[2:5070]

> table.Stats(logreturn)

GSPC.Adjusted

data: logret

X-squared =

>
>

Jarque Bera Test

urn

15687,

df =

Observations 5069.0000
NAs 0.0000
Minimum -0.0947
Quartile 1 -0.0047
Median 0.0005
Arithmetic Mean 0.0001
Geometric Mean 0.0001
Quartile 3 0.0057
Maximum 0.1096
SE Mean XXXXXX
LCL Mean (0.95) XXXXXX
UCL Mean (0.95) 0.0005
Variance 0.0001
Stdev 0.0119
Skewness -0.2429
Kurtosis 8.6045

> jarque.bera.test(logreturn)

>

2, p-value < 2.2e-16
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> ml <- arima(logreturn,order=c(0,0,1))
> ml

Call:
arima(x = logreturn, order = c(0, 0, 1))

Coefficients:

mal intercept

-0.0794 le-04

s.e. 0.0147 2e-04

sigma”2 estimated as 0.0001408: 1log likelihood = 15283.25, aic = -30560.51
> Box.test(ml$residuals,lag=10,type='Ljung')

Box-Ljung test

data: mi$residuals
X-squared = 27.93, df = 10, p-value = 0.001852

>

> m2 <- arima(logreturn,order=c(0,0,2))
> m2

Call:
arima(x = logreturn, order = c(0, 0, 2))

Coefficients:

mal ma2 intercept
-0.0739 -0.0491 1e-04
s.e. 0.0141 0.0144 le-04

sigma”2 estimated as 0.0001405: 1log likelihood = 15289.07, aic = -30570.14
> Box.test(m2$residuals,lag=10,type='Ljung"')

Box-Ljung test

data: m2$residuals
X-squared = 17.764, df = 10, p-value = 0.05908

>
> m3 <- arima(logreturn,order=c(1,0,0))
> m3

Call:
arima(x = logreturn, order = c(1, 0, 0))

Coefficients:

arl intercept

-0.0715 le-04

s.e. 0.0140 2e-04

sigma”2 estimated as 0.0001409: 1log likelihood = 15281.78, aic = -30557.55
> Box.test(m3$residuals,lag=15,type="Ljung"')

Box-Ljung test

data: m3$residuals
X-squared = 59.059, df = 15, p-value = 3.658e-07

>

> m4 <- arima(logreturn,order=c(2,0,0))
> m4

Call:
arima(x = logreturn, order = c(2, 0, 0))

Coefficients:

arl ar2 intercept
-0.0754 -0.0556 1e-04
s.e. 0.0141 0.0141 le-04

sigma”2 estimated as 0.0001405: log likelihood = 15289.58, aic = -30571.16
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> Box.test (m4$residuals,lag=10,type="Ljung"')
Box-Ljung test

data: mé4$residuals
X-squared = 16.889, df = 10, p-value = 0.07685

>
>
> source("/Users/wasin_siwasarit/Desktop/midterm_exam_EC435_2020/backtest.R")
> backtest(ml,logreturn,5060)

[1] "RMSE of out-of-sample forecasts"

[1] 0.02282917

[1] "Mean absolute error of out-of-sample forecasts"

[1] 0.01610686

> backtest(m2,logreturn,5060)

[1] "RMSE of out-of-sample forecasts"

[1] 0.02338123

[1] "Mean absolute error of out-of-sample forecasts"

[1] 0.01660317

> backtest(m3,logreturn,5060)

[1] "RMSE of out-of-sample forecasts"

[1] 0.02267613

[1] "Mean absolute error of out-of-sample forecasts"

[1] 0.01597051

> backtest(m4,logreturn,5060)

[1] "RMSE of out-of-sample forecasts"

[1] 0.02132535

[1] "Mean absolute error of out-of-sample forecasts"

[1] 0.01557491
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Y

Y89 2.1 ( 10 points) YOUT SCOT€....cvurrriinen.

NNaesloyai 1.1, MyuAli u ABANRREVDY r\. JWINNTNARDUANNAFIY Hy @
= 0 WWgUiU Hy © u> 0. kagagunan1snaaaunangn
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Y

a9 2.2 ( 10 points)

Your score

N13N5291861V0Y r, Hanwauen1eeiu (heavy tails) Miali asvin1snaaeuaufigu
Null Hypothesis: (Hg) Wag Alternative Hypothesis: (H;) w%famﬁaaqﬂmamimaauﬁ

e

ol 2.3 (10 points)

Your score

N19N5591882904 r, Tdnwazw (skew) n3alil 3vin1sveaeuanfgiu Null Hypothesis:
(Ho) Wag Alternative Hypothesis: (H;) Wiauvisazunanisnaaauila
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Y

Y89 2.4 ( 10 points) YOUT SCOT€....cvurrriinen.

WUUT1899 m1,m2,m3,md wuuaadbnuifnan mszerls asvhn1sdeuseany
LUUTNADIMLADN MAMLNZ AN SIUNISILIUAT 02 INWUUIIADINLEDNAY

fofl 2.5 ( 10 points) YOUr SCOT€.....vverrerinenn.

wuudnaesidontude 2.4 adequate w3ali waz damautRaninis (stationary) w3l
29 Lo
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Y

a9 2.6 ( 10 points)

Your score

PMAUUUTa89LUTB 2.4 AWM the unconditional mean: E(r,) of r, uag the

unconditional variance: Var(r,) of r,.
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YOUr SCOIC.uveeeeeeeeeane.

Question 3 ( 50 points)

MUUA LA Hanauuwnus1e U daily log returns : (R,) @1sauanslanigluuidnass

=

amelUd:

(1—1.5B+0.9B%)R, =0.25+¢,

1089 e, AN15ATEABALUU the Gaussian White Noise AeA1Lade (mean) (u) = 0 Lag

AANULUIUSIU (variance) ( o2) =0.25
B A lag-operator

YOUr SCOI€...uveeeeeeeenn.

o 3.1 ( 10 points)

PNUUVTIABITIAU 29137 LuuTaesiianinis (weakly stationary) #iali 291
reverse characteristic equation wagmtouly Lﬁ@ﬁﬂﬂﬂﬁ%?im@mauﬁa(weakly stationary)
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Y

Y89 3.2 ( 10 points) YOUT SCOT€....cvurrriinen.

AU AT the unconditional mean: E(R,) V84 R,
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Y

Y89 3.3 ( 10 points) YOUT SCOT€....cvurrriinen.

AU the unconditional variance: Var(R,) U9 R,
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Question 3.4 ( 10 points) YOUr SCOT€.....vuvreenenn.

WANINWIAT autocorrelation: p; duTUAT =1 ez 2 VDS R, azA autocorrelation:
p; W 1> 2
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Y

Y89 3.5 ( 10 points) YOUT SCOT€....cvurrriinen.

ﬁ’ﬁ/iuﬂiﬁ RlOOO =0.01 R999 =0.02 R998 =0.03 €1000 = —0.01 €999 = —0.02 €998 =
—0.03 WANIUNT 1-step, 2-setp 95 % interval forecasts for R, at the forecast origin
t = 1000. Uy the co-step 95 % interval forecasts for R,. Wipuisansmusznau
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