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MID-TERM EXAM

Instructions: Write in your name and student ID above. You have 1 hour and 20
minutes to complete this exam. This exam is worth a total of 94 points. The points for
the separate question are broken out as follows:

Questions 1 — 10 are worth 2 points each.
Q11 =(2,2,2) =06 points
Q12=(2,2) =4 points

Q13 =6 points

Q14 =(2, 2) =4 points
Q15=(2, 6) =8 points
Q16=(8, 2) = 10 points

Q17 =3 points

Q18=(2, 1,1, 2, 2) =8 points
Q19 =(2, 2) =4 points
Q20=(3,4,2,2)=11 points
Q21 =(2,2, 4, 2)=10 points
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1. SAS programs have two basic steps. They arethe D +ﬂ step and the
] step.

2. The basic punctuation following each executable statement in SAS is
a. Quotation mark (*)
b. Period (“.”)
emicolon (“;”)
d. Dash (“-)

3. To put comments in a SAS program
a. Enclose the comments between quotation marks as in: “content”
(B Enclose the comments between /* and */ as in /*content*/
c. Enclose the comments between ( and ) as in (content)
d. Enclose the comments between # and # as in #content#

4. (Trudor False. If a time series is slow-turning around a mean, it is probably a
nonstationary time series and needs to be differenced before analyzing it.

5. If atime series y, exhibits an exponential growth pattern, it can be transformed to

stationarity by the transformation
a. Ay,

Aloge(y,)

c. exp(y,)
d. tan”'(3,)

6. True or €als® If some time series data, say x, data needs to be differenced to be
made stationary, then the identify statement in the SAS Procedure ARIMA should
read “identify var = x;”

7. Consider the following AR(1) Box-Jenkins model: y, = 18 + 0.6¥._; + &,. This
model implies that the mean of the ¥, series is 45 = 18/(1 —.0.6). Suppose the last
observation you have on the series is 43. The one-perlod ahead forecast for this model

should be H32. £ . Yﬂ-h = »]—( (‘? -u) =

8. @or False. The “Damping” and “Cutting Off” patterns of the ACF and PACF of
the stationary form of a time series provide a way to identify the orders of pure Box-
Jenkins processes.

9. If the ACF has 3 spikes in it and then cuts off and if the PACF tails off, the ARMA
model that is appropriate for the data is ARMA( © , 3 ).

10. Crudor False. The two most popular Box-Jenkins transformations for handling
nonstationarity in seasonal time series are using (i) a year-over-year differencing (4,) or
(ii) a year-over-year/period-to-period differencing (A &,) of the data.
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11. Consider the time series plotted in Figure 1 in your handout.

(a) Does this time series look stationary to you? Explain your answer.
No . Tt iss/ow - u,‘u\ciqm—:gmd e tooks
[ RE & om (gl £ w:f'ﬁo‘q}l‘af}w )
(b) Is it all right to apply the Box-Jenkins modeling approach to this data directly or

should you transform the data first and, if so, how? Explain your answer.
TR s g neads fo be '\ Heronctol hefere ure cu«a/?ge
7he dafx as;hr.] Box— Tembiws m eHeds

(c) In the below space, formally write out the requirements for a time series to be
stationary: [ ed- s be e ohrhiowasr Lme ceries . TR e
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Figure 1
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Now let us conduct a unit root test on the data in Figure 2. In the EVIEWS Computer
Output # 1 there is some information that should allow you to answer the following 3
questions.

Figure 2
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12. The null hypothesm of the D1ckey lztlller test for the data in Figure 2 is
@ ﬂ/\E‘ f! Aqs a qu e 0 The alternative hypothesis is

she dafa fellaws a defermm bt frenr

13. Using EVIEWS Output # 1 and the correct Dickey-Fuller case for this data (Y),
report the following information:
(> (a) The appropriate case for the Dickey-Fuller test is Zero Mean / Single Mean /
dXcircle a choice)
® (b) The number of augmenting terms chosen for the test is = A
¢ (c) Dickey-Fuller t-statistic (tau) = — /, £ 2241
(D (d) Probability Value of DF t-statistic= o.5 6 2-3
(2 (o) This test result indicates that the time series Y (13/@ stationary and
(doeg/does not) need to be differenced to make the series stationary.

Now consider the SAS Computer Program and Output # 2. Use them to answer the
following 4 questions. We wish to determine the best Box-Jenkins model for this data.
The series is plotted in Figure 2. Assume that the time series is observed monthly.
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14. Using the sample ACF and sample PACF that is provided by Computer Qutput
# 2, give me a tentative identification of the p and q values for the Y series. Explain your

answer.

p=_1 ,q=_©O.

Explanation: The Aer= 15 daryiwg en
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smg Comput Output # 2, fill in the following P-Q box. Be sure to tell me what

the entries of the cells of your box are. Which model is indicated to be the best model in
the P-Q box? Explain your reasoning.
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16. Use Computer Qutput #2 to conduct an overfitting exercise on the model you
chose from the P-Q box. Below, report the overfitting coefficient of each overfitting
model and its corresponding t-statistic. What conclusion do you draw from the
overfitting exercise? Explain your answer.

Overfitting Model 1 is ARMA(}_—_,&).
The overfitting coefficientis (0. j3 350

@ The T-statistic of the overfitting coefficient is /- 47

Therefore the overfitting coefficient from this model is
statistically (signiﬁcant/. Circle one alternative.

Overfitting Model 2 is ARMA(_{ ,_1).
The overfitting coefficientis O, 3 2528

@ The T-statistic of the overfitting coefficient is ] <2

&
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Therefore the overfitting coefficient from this model is
statistically (signiﬁcant/. Circle one alternative.

Myconclusmnmf_hﬂ\e /9'}2(’) mOl/t( A ﬂekf’fflu()(/f/
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17. In the below space write out the final model that you have chosen for the Y time
series in Computer Output # 2 with accompanying t-statistics, standard errors,
goodness-of-fit measures, and a test statistic for white noise residuals with accompanying
p-value. (You can report your estimated model either in the intercept-form or the

deviation-from-mean form.) (|—o0. 262T7Y f) ( 7 -47, 7699 3) = Pt

b ~ A
Te-57.76992 = 0.36279 (g, -17 75?%) g )f""’f;g,, P
(Lx128>)  (o.@97€7) (7 07 252) ean
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18. Suppose that I told you that the correct modelgfe{)r ef tkng sé]nes is Q,,y: /6,25

¥, =30+07y, +aq,

(a) The above model is a ARMA( [, ©). (Fill in the blanks.)
(b) The above model’s intercept is 3®©  (Fillinthe blank.)

(c) The above mode] implies that the pbpulation meanofyis u=_j O O (Fill in the

/0.7 6+%




(d) The minimum mean square forecast equation for the above model for an h-step
ahead forecast is

@ Vren =ﬂ+¢1h(yr —H)

with the standard error of the h-step ahead forecast given by
se(Vr,,) = 6,1+ 4312 + ;514 et éj‘l?(fi—l))wz .

Suppose that the last available observation that you have ony is ¥, =105 and
that the standard error of your model is &, = 3. In the space below derive the

two-step-ahead forecast for y (;,,)and a 95% confidence interval for your
forecast. Show your work if you expect full credit.

dren = 190 +(07) ros—(00)
= /00 f‘-'“/?(J"} > /e S

A R/ % .
ez 2 (1407 ) <3(149) =3022)= 3.FF

= [ + " = g5~ £ [.96(366)
A% CTZ Gy, TG Eselpyy.) /0:;--(%._'2‘?,,07_“)

{e) Suppose that the forecast horizon of interest goes to infinity, # — . Given the
above model, what will the co-step-ahead forecastbe? 5, .= | 0o . _
C@ Explain how you got your answer: 74 © :"n)[)h .‘7L e dy,‘;gm KM MJ‘!L IZOP\ as 7
s!-a-Hmw\i Boy —Jeu b me model S\ Fhe suQ:ju/P # o

19. Consider Computer Output #3. This output examines an Electricity Production
data set (1972 — 1989). .

(a) Explain to me how you would informally inspect this data vis-a-vis an
autocorrelation function to determine whether or not there is substantial

seasonality in the data or not. Ldﬂ/é }Qﬁﬂﬁ <, ,‘Ae\; qf— ﬂ(-’ ‘;’@(S‘mcl/
@ (ag.s g,L/g/),«E{Dz %% Qfﬂe%hf/‘affﬁer'ﬂﬂfﬁl olafe. The
GPA']LCK has Ay :“: _f‘tL hacce 7h nfsﬁ[ f&[uﬁ/(q}{‘ﬁlPA-CF
') %a areﬁthé%z:l ts opf/' mputer%ﬁt&%@éfgge;ﬁng? Explain your answer
horoughly.
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20. Consider Computer OQutput #4. It is the case that the data needs to be logged to
make the variance of the data around trend more uniform. This output is testing for
seasonal differencing for the Electricity Production data set that we examined in
Computer Output # 3 above.

{a) Which test is being performed here? What is the null hypothesis of the test? What
is the alternative hypothesis of the test? 71‘ ~Fu / /GP s~ Ter Ty Ve
B) j}mwrmd»\r;‘et( Aene, Tue M;M YR, ,.rﬂq ViR

e
shoymahlon 0.0, /s s ro Lt wh erear fhe e [F-Exn
maﬂem 'S ﬂq/—,/ﬁ@fy Afhw,éopm,l,ul /€ nofa/,/m a6,

(b) Draw me a sampling distribution of the test statistic under the assumed truth of the
null hypothesis and in the drawing indicate the appropriate acceptance and
rejection reglons at the 5% level of signi gce What do you conclude fromthe 2 /2 obSCetf ~

test? 549 re 4 ban e —Faller afsent =)
@ ) - Z%’J}L’t 71\1.5 <4 57L" b"]L'tM /7}’; 7&44"!‘“
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(c) Isthere a need to do additional testing for differencing on this data? Explain your e acrte
answer. Ouly M RE nall hypefhepls of JLe Haspa- bloﬂwl
@ l-'ut[&ff'ﬂf'ri"eﬂf‘ﬁ-[c@mwe faﬂxep rA;? M
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(d) In zl'?lbelow space, wr1te out a mathematical expression (possibly using backshift
operators) for the stationary form of the Electricity production series.

!
) (1-BU=B™)e, _.(?{_ Yy ) = (Yo - 12)
= Y9¢- el "he-> * 713
21. Consider Computer Output #5. It analyzes the previous Electricity Production data.
Use it to answer the following questions.

7heds I

(a) Look at the SAS program file. Which model is the so-called AIRLINE model?
@ Meodel 1, Model 2, Model 3, or Model 4?7 The AIRLINE model is Model
(Fill in the blank.)

(b) Examine the sample ACF and sample PACF. Make a tentative identification of an
appropriate multiplicative, seasonal Box-Jenkins model for the Electricity
@ Production data. Be sure and explain your reasoning. Reasoning: /¢ Fcats %

off affev(aq cfrajf,@ (4 (2| = )2, P/Hr'aembr ou

My tentative 1dent1f1cat10n for the lelec data is
d=_{,D=_| .p=0 P= ©,¢= | Q|
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Model p P q Q AIC SBC Chi p-value p-ua [ue ™ .
(lag=24) N ,7Meuf1 SUNS

( V -gp23d g3 37/0(p.023))
> | 269 —¢3.713 1584 (65314
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(c) Fill in the following blanks (assuming the appropriate differencing):

124
2 o 8]
O

4 [9) {

(d) Given the results of part (c), which model do you prefer? Explain your answer.
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