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Instruction:

• Exam time: 120 minutes.
• You may use a calculator, turn off cell phones. Phone communication are strictly
prohibited during the exam.
• The exam has 20 pages including the R output. Please check that you have all
20 pages.
• For each question, write your answer in the blank space provided.
• Manage your time carefully and answer as many questions as you can.
• For simplicity, if not specifically given, use 5 % level of significance.
• Round your answer to 3 significant digits.
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Question 1 ( 60 points) Your score......................

Consider the daily log returns rt , in percentages, of the Starbucks stock prices
(SBUX) for a certain period of time from 3 January 2000 to 27 February 2019 with
4817 observations. Answer the following questions, using the below R output.

Toolbox 1.1

= ;2iavK#QHbU^a"ls^-7`QK4]kyyy@yR@yR]-iQ4]kyRN@yk@k3]V
(R) ]a"ls]
= ?2�/Ua"lsV
a"lsXPT2M a"lsX>B;? a"lsXGQr a"lsX*HQb2 a"lsXoQHmK2 a"lsX�/Dmbi2/
kyyy@yR@yj kXN39jd8 jXy38Nj3 kXNyek8y jXy3kyk8 k9kjkyyy kX9dRj39
kyyy@yR@y9 jXyyd3Rj jXRyNjd8 kXNe3d8y kXN39jd8 kR8e93yy kXjNjy3R
kyyy@yR@y8 kXNNkR33 jXyd3Rk8 kXNeyNj3 jXykj9j3 k3kye9yy kX9k99y9
kyyy@yR@ye jXyyyyyy jXkyjRk8 jXyyyyyy jXRjk3Rj jy3k8eyy kX8RkRRy
kyyy@yR@yd jXyNjd8y jXRk8yyy jXyjRk8y jXRRdR33 key993yy kX9NN83R
kyyy@yR@Ry jXkj9jd8 jXj9jd8y jXkke8ej jXk8yyyy kNyjRkyy kXeyeyd3
= i�BHUa"lsV
a"lsXPT2M a"lsX>B;? a"lsXGQr a"lsX*HQb2 a"lsXoQHmK2 a"lsX�/Dmbi2/
kyRN@yk@ky dyXkj dyXey dyXy8 dyXjN NedR3yy dyXjN
kyRN@yk@kR dyXR9 dyXNj dyXR9 dyXdy RyNjj8yy dyXdy
kyRN@yk@kk dyXde dRXjN dyXd8 dRXjy RRjRReyy dRXjy
kyRN@yk@k8 dRXNy dkXyd dyXN3 dRXy8 RkydRkyy dRXy8
kyRN@yk@ke dRXyy dRX98 dyXNk dRXR9 Rkjykjyy dRXR9
kyRN@yk@kd dyX3j dRXRj eNXNk dyXR8 Rjkd93yy dyXR8
= +?�`ia2`B2bUa"ls-i?2K24]r?Bi2]V
= ti I@ HQ;U�bXMmK2`B+Ua"ls(-e)VV
= H2M;i?UtiV
(R) 93R3
= `i I@ /B77UHQ;U�bXMmK2`B+Ua"ls(-e)VVV Ryy
= H2M;i?U`iV
(R) 93Rd

= i�#H2Xai�ibU`iV

P#b2`p�iBQMb 93RdXyyyy
L�b yXyyyy
JBMBKmK @kyXjekN
Zm�`iBH2 R @yXNy3y
J2/B�M yXyjyj
�`Bi?K2iB+ J2�M yXyeN8
Zm�`iBH2 j RXyRj8
J�tBKmK ReX3dk3
a1 J2�M yXyjye
G*G J2�M UyXN8V yXyyN9
l*G J2�M UyXN8V yXRkN8
o�`B�M+2 9X8kk9
ai/2p kXRkee
aF2rM2bb yXR8ke
Em`iQbBb dXj3Ry
= D�`[m2X#2`�Xi2biU`iV

C�`[m2 "2`� h2bi

/�i�, `i
s@b[m�`2/ 4 RyN8j- /7 4 k- T@p�Hm2 I kXk2@Re

= OOO �_U8V
= KR I@ �`BK�U`i-Q`/2`4+U8-y-yVV
= KR

*�HH,
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�`BK�Ut 4 `i- Q`/2` 4 +U8- y- yVV

*Q277B+B2Mib,
�`R �`k �`j �`9 �`8 BMi2`+2Ti
@yXydde @yXykyj yXykdR @yXyR88 @yXyjye yXyeN9
bX2X yXyR99 yXyR99 yXyR99 yXyR99 yXyR99 yXykdj

bB;K��k 2biBK�i2/ �b 9X939, HQ; HBF2HB?QQ/ 4 @Ry993XNe- �B+ 4 kyNRRXNj
= OOO JQ/2H `27BM2K2Mi
= +R I@ +UL�-y-y-y-L�-L�V
= KR� I@ �`BK�U`i-Q`/2`4+U8-y-yV-7Bt2/4+RV
q�`MBM; K2bb�;2,
AM �`BK�U`i- Q`/2` 4 +U8- y- yV- 7Bt2/ 4 +RV ,
bQK2 �_ T�`�K2i2`b r2`2 7Bt2/, b2iiBM; i`�Mb7Q`KXT�`b 4 6�Ga1
= KR�

*�HH,
�`BK�Ut 4 `i- Q`/2` 4 +U8- y- yV- 7Bt2/ 4 +RV

*Q277B+B2Mib,
�`R �`k �`j �`9 �`8 BMi2`+2Ti
@yXyddy y y y @yXyjy8 yXyeN9
bX2X yXyR99 y y y yXyR99 yXykde

bB;K��k 2biBK�i2/ �b 9X9NR, HQ; HBF2HB?QQ/ 4 @Ry98kXed- �B+ 4 kyNRjXj9
= "QtXi2biUKR�0`2bB/m�Hb-H�;4Ry-ivT24^GDmM;^V

"Qt@GDmM; i2bi

/�i�, KR�0`2bB/m�Hb
s@b[m�`2/ 4 RRXkdN- /7 4 Ry- T@p�Hm2 4 yXjjek

= OOO *QKT�`BbQM rBi? �_J�UR-kV
= Kk I@ �`BK�U`i-Q`/2`4+UR-y-kVV
= Kk

*�HH,
�`BK�Ut 4 `i- Q`/2` 4 +UR- y- kVV

*Q277B+B2Mib,
�`R K�R K�k BMi2`+2Ti
@yX983e yXj3kR @yXy8eN yXyeN8
bX2X yXk8jN yXk8je yXykk3 yXykdd

bB;K��k 2biBK�i2/ �b 9X9NR, HQ; HBF2HB?QQ/ 4 @Ry98jXyR- �B+ 4 kyNyyXyk
= bQm`+2U]flb2`bfr�bBMnbBr�b�`Bif.2bFiQTf#�+Fi2biX_]V
= #�+Fi2biUKR�-`i-Q`B;493yyV
(R) ]_Ja1ɚQ7ɚQmi@Q7@b�KTH2ɚ7Q`2+�bib]
(R) yX3dj8N3k
(R) ]J2�Mɚ�#bQHmi2ɚ2``Q`ɚQ7ɚQmi@Q7@b�KTH2ɚ7Q`2+�bib]
(R) yXe9k9d3R
= #�+Fi2biUKk-`i-Q`B;493yyV
(R) ]_Ja1ɚQ7ɚQmi@Q7@b�KTH2ɚ7Q`2+�bib]
(R) yX3e39k8R
(R) ]J2�Mɚ�#bQHmi2ɚ2``Q`ɚQ7ɚQmi@Q7@b�KTH2ɚ7Q`2+�bib]
(R) yXe9RRde
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Question 1.1 ( 10 points) Your score......................

From the Toolbox 1.1, Let µ be the expected value of rt . Test H0 : µ = 0 versus
Ha : µ≥ 0. Obtain the test statistic and draw your conclusion.
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Question 1.2 ( 10 points) Your score......................

Does the distribution of rt have heavy tails? Write down Null Hypothesis: (H0) and
Alternative Hypothesis: (H1) to test this. Obtain the test statistic and draw your
conclusion.

page---6



Midterm Examination 2/2018
Seat No................................
ID.No...................................

Question 1.3 ( 10 points) Your score......................

Is the distribution of rt skew? Write down Null Hypothesis: (H0) and Alternative
Hypothesis: (H1) to test this. Obtain the test statistic and draw your conclusion.
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Question 1.4 ( 5 points) Your score......................

An AR(5) model is fitted with the refinement. Write down the fitted model after
the refinement, including σ2 of the residuals.

Question 1.5 ( 5 points) Your score......................

An ARMA(1,2) model is also estimated to be the alternative model . Write down
the fitted model, including σ2 of the residuals.
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Question 1.6 ( 10 points) Your score......................

Is the fitted ARMA(1,2) model adequate? Is it also stationary? Why?
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Question 1.7 ( 10 points) Your score......................

Among models [m1a,m2] , which one is preferred? Why?
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Question2( 50 points) Your score......................

Given the daily log returns : (Rt ) can be explained bt the ARMA (2,3) model as
following:

(1+0.8B−0.1B2)Rt = 0.3+(1−0.5B+0.7B3)εt

where εt is distributed as the Gaussian White Noise with mean (µ) = 0 and variance
( σ2) =0.25
B คือ lag-operator

Question2.1 ( 10 points) Your score......................

From the above ARMA(2,3) model, Is the model weakly stationary? Write down
the reverse characteristic equation and find out the conditions to support your
answer.
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Question2.2 ( 10 points) Your score......................

Calculate the unconditional mean: E(Rt) of Rt
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Question2.3 ( 10 points) Your score......................

Find out the unconditional variance: Var(Rt) of Rt
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Question2.4 ( 10 points) Your score......................

Calculate the autocorrelation: ρl for l=1 and 2 of Rt . Also, write down the
autocorrelation: ρl when l ≥ 2.
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Question2.5 ( 10 points) Your score......................

Given R1000 = −0.02 R999 = 0.05 R998 = 0.01 ε1000 = 0.02 ε999 = 0.04 ε998 = −0.02
Obtain 1-step 95 % interval forecasts for Rt at the forecast origin t = 1000.
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Question3 ( 30 points) Your score......................

A reseacher from Thammasat University collects the series of (xt)with 6000 observations.
Then, he estimates the 4 alternative models which are m1,m2,m3,m4 as represented
in the toolbox 3.1:

Toolbox 3.1

= �+7Ut-H�;43yV
= T�+7Ut-H�;XK�t43yV
= KR I@ �`BK�Ut-Q`/2`4+UR-y-yVV
= KR

*�HH,
�`BK�Ut 4 t- Q`/2` 4 +UR- y- yVV

*Q277B+B2Mib,
�`R BMi2`+2Ti
@yX3Nee RXNN38
bX2X yXyy8y yXyy8j

bB;K��k 2biBK�i2/ �b yX3ye8, HQ; HBF2HB?QQ/ 4 @Ry9NkXyd- �B+ 4
kyNNyXR9

= "QtXi2biUKR0`2bB/m�Hb -H�;4Ry-ivT24^GDmM;^V

"Qt@GDmM; i2bi

/�i�, KR0`2bB/m�Hb
s@b[m�`2/ 4 RkNX8N- /7 4 Ry- T@p�Hm2 I kXk2@Re

= Kk I@ �`BK�Ut-Q`/2`4+Uk-y-yVV
= Kk

*�HH,
�`BK�Ut 4 t- Q`/2` 4 +Uk- y- yVV

*Q277B+B2Mib,
�`R �`k BMi2`+2Ti
@yXd383 yXRkj8 RXNN38
bX2X yXyRRR yXyRRR yXyyey
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bB;K��k 2biBK�i2/ �b yXdN9k, HQ; HBF2HB?QQ/ 4 @Ry9jyX8j- �B+ 4
ky3eNXye

= "QtXi2biUKk0`2bB/m�Hb -H�;4Ry-ivT24^GDmM;^V

"Qt@GDmM; i2bi

/�i�, Kk0`2bB/m�Hb
s@b[m�`2/ 4 RyXRed- /7 4 Ry- T@p�Hm2 4 yX9ke

= Kj I@ �`BK�Ut-Q`/2`4+Uy-y-RVV
= Kj

*�HH,
�`BK�Ut 4 t- Q`/2` 4 +Uy- y- RVV

*Q277B+B2Mib,
K�R BMi2`+2Ti
@yXdy8d RXNN38
bX2X yXyyey yXyy9e

bB;K��k 2biBK�i2/ �b RXNk, HQ; HBF2HB?QQ/ 4 @RjNeRXN- �B+ 4 kdNkNX3R
= "QtXi2biUKj0`2bB/m�Hb -H�;4Ry-ivT24^GDmM;^V

"Qt@GDmM; i2bi

/�i�, Kj0`2bB/m�Hb
s@b[m�`2/ 4 Rd3yN- /7 4 Ry- T@p�Hm2 I kXk2@Re

= K9 I@ �`BK�Ut-Q`/2`4+Uy-y-kVV
= K9

*�HH,
�`BK�Ut 4 t- Q`/2` 4 +Uy- y- kVV

*Q277B+B2Mib,
K�R K�k BMi2`+2Ti
@yX3edR yX8yke RXNN38
bX2X yXyRye yXyy3y yXyy3k

bB;K��k 2biBK�i2/ �b RXj93, HQ; HBF2HB?QQ/ 4 @Rk898Xj8- �B+ 4
k8yN3Xd
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= "QtXi2biUK90`2bB/m�Hb -H�;4Ry-ivT24^GDmM;^V

"Qt@GDmM; i2bi

/�i�, K90`2bB/m�Hb
s@b[m�`2/ 4 NRNk- /7 4 Ry- T@p�Hm2 I kXk2@Re

Figure 3.1 Autocorrelation Function (ACF) of xt

Figure 3.2 Partial Autocorrelation Function (PACF) of xt
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Question3.1 ( 10 points) Your score......................

Among models m1, m2, m3, m4, which one is preferred? Why? Write down the
fitted model you select, including σ2 of the residuals.

Question3.2 ( 10 points) Your score......................

Calculate the unconditional mean: E(xt) and the unconditional variance: Var(xt)
based on the selected model on question 3.1.
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Question3.3 ( 10 points) Your score......................

Calculate the 1-step ahead forecast of xt : x̂h(1) and the multi-step ahead forecasts
when l→∞: : x̂h(∞) . Also conduct the 95 % interval forecasts for the 1-step
ahead forecast and the multi-step ahead forecasts when l→∞.
a6000= 0.2 a5999= 0.4 a5998= 0.8 a5997= 0.6
x6000= 0.1 x5999=−0.3 a5998=−0.1 a5997=−0.2
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