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ECO 5375 Prof. Tom Fomby
Eco. & Bus. Forecasting Spring 2013

MID-TERM EXAM

Instructions: Fill in your name and student ID above. You have 1 hour and 20 minutes to complete this
exam. This exam is worth a tota! of 66 points. The points for the separate questions are broken out as
follows:

Q1 =2 pts.
Q2 = 2 pts.
Q3 = 2 pts.
Q4 =2 pts.
Q5 =2 pts.
Q6 = 2 pts.
Q7 =3 pts.
Q8 =3 pts.
Q9 = 2 pts.
Q10 =3 pts.
Q11 = 3 pts.
Q12 = 4 pts.
Q13 =3 pts.
Qi4 =2 pts.
Q15 =2 pts.
Q16 = 2 pts.
Q17 =2 pts.
Q18 =& pts. %
Q19=2 pts.
Q20 =2 pts.
Q21 =2 pts.
Q22 =2 pts.
Q23 =2 pts.
Q24 = 2 pts.
Q25 =2 pts.
Q26=3 pts.
Q27 =3 pts.
Q28 =3 pts.
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MULTIPLE CHOICE AND SHORT ANSWER QUESTIONS:

1. One way that we know that “Economic and Business Forecasting” is a bona fide field in economics is
because:

a. Most economics departments offer a course in the subject

b. Several professional journals publish articles on the subject

c. You can obtain a certificate in forecasting from the Institute for Business Forecasting
II of the above

2. Which of the following problems involve predicting an level of output to produce and
then deciding on how much capital and labor to use?

a. Coal Miner's Daughter Problem
b. Inventory Manager’s Problem

!ant Manager’s Problem

d. Private investor Problem

3. SAS programs have two hasic steps. They are the jD/:?“T/q step and the

,7/20 C step.
Cpy ocCebiond )

Consider the following Deterministic Trend/Deterministic Season model for quarterly data:

5]} =204+ 2t + 3Dt2 - 3Dt3 + 4Dt4-'
Answer the following four questions using this information.

4. If we had also added a seasonal dummyy variable for the first quarter we would have fallen into the
so-called __Petwy % Harlag bLP trap.

5. The trend line for all first quarter data across all years is given by the formula
i = 2.0 4 2.C
4

6. The trend line for all third quarter data across all years is given by the formula
¢ T 20 ~2 24T /7 $2€

7. Using the above equation calculate the mean intercept across all of the 4 quarters:

Itis & = 2. { . Show your work below. o
I”*C‘Weﬂj t 2 0(Rfnt) + 23§t /77 (é{f*n.g)‘/‘f' a#(ﬁ’ﬁ.v)/zf = 7 :@

8. Calculate the relative strength of the third quarter, y3 = = ] . Show your work below.
Therefore, the secerd;quarter is al k.? strong) guarter. {Circle the correct alternative)

thiwl &=zl

Here are some Deterministic Trend/Deterministic Seasonal (DTDS) Model gquestions:

9.r False. To test for the presence or absence of curvature in the trend of a time series when
using the DTDS model, we test for the significance of the #2 term in the model. If it is statistically




significant, then there is curvature in the trend. If it is insignificant, then the trend is linear.

10. Suppose that you were given the following Durbin-Watson output produced by an OLS estimation

of a DTDS model.

Briefly describe to me the implications of this output as it relates to testing, say, the curvature
parameter of the DTDS model and other tests of hypotheses like the presence or absence of

seasonality. This ut fadd feq tee M&,«f Higre /s > oS Ve c;“(fﬂc.'o’)’n@ /f?'7lfdh
'y th e evroysiof %PPTDS.M(M/‘P/, mefp/éieced(f—esk &{A7f07%ﬁ5€§
should /”‘W?f‘cté‘ 1S Mg Pt O }fcg,ecﬂ Loeust Sqaenes 4. € | RO C
AuToRE 6 ) nut dwlin 7Aeq;7L Sparis ( PRO REF).

11. Consider the following F-test output derived from a GLS estimation of a DTDS mode! as motivated
by the output in question 10 above.




/

Given this information, explain to me your conclusion concerning the presence or abhsence of

seasonality in the time series being investigated. Be sure and tell me the null and alternative

hypotheses in this test and h \(v you drew your conclusion. H ﬂ g 1§ A0 = 945“%44/1 7(%
&4

P, Tere s seasaal ty o e dafa, As A Reshfistes 7k eel b
aua[uf /!/E’S' MMMQ(MV%)QW&{&( [ OI‘MW ?l/’q‘oq“
4[4:%9 v 7'1/\_9;"9 Pars é‘e éc?/[fmq/ )& 4]lﬂr
12. Here is a table‘of stanéardlzed 5€aso effects generated by a DTDS mod

-2.7756E-16 | -0.41046 | 1.43772 -0.44900| -0.56675 | 0.50094 | -0.30048 | -0.39709 | 0.60483

-0.33027] -0.37695| 0.65101

The “weakest” of the weak month s’ /-‘,'Lp y;'/( Crymth L}) me$hn efat)ln Ve ok

The “strong” monthsare _2, 53 ¢ (| 'Feb. Pa, Auf ey,

% The “weak” months are ),2 ¢ \ﬁ. 7 q .10 12 Jew, M1ar. /9/>r, Jess, J“'/
N

(]J  The “strongest” of the strong'monthsis Feb., (Mt 2.) mmesh })ﬂf‘PV ¢
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Here are some Box-Jenkins questions:

13. Atime series is stationary if it has constant __ ;) €2, constant _y<2pfdnc @ |
and constant_CC Vgrlance .

14. In the Box-Jenkins approach, a popular transformation for non-stationary is the

first d i€ s f_ of the data.

15.r False: Slowly-turning series are typically non-stationary and must be
transformed to make them stationary. 7[1
L
74;/\(’,

16. Before the Dickey-Fuller test for unit foots, the way that analysts determined non- stationarity of

time series was to use the autocorrefation function. Briefly describe to me how the autocorrelation
function was used to dlStII’lgLIISh betiveen time ertes that are stationary versus

;LL es series ti;f:t are
not. 1K Mo act focowtlafrion s s;@ Jn7 ¥hvu O A4 17
n coquwi ﬁ,{/;ucF 2 sl 4./4 ]VL»M rhe data ffﬂ*&ﬂm% oy
A (i NS f;vm‘@o( Zo N
17. If a time series y, exhlblts an exponential growth pattern, it tan be transformed to
stationarity by the transformation (circle the correct transformation)

a. Ay,
c. exp(¥,)
d. tan"'(y,)

-




Consider the below four graphs of time series data and then answer the four questions that follow the
graphs:

Monte Carlo Random Walk Without Drift Data
X=Time Y=RW Series
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Figure 1

Monte Carlo Growth Data
X=Time Y+*Growth Series

Growith Saiies
284

20
15
10.

5 'N‘f’x’-rh

-"M
»
0 A i o - 0 & v d ' y . o
o 10 20 30 10 50 60 70 80 $0 100
Qbs
Figure 2




Monte Carlo AR(1) data with phi{1) = 0.5
X=Time Y=RAX({1) Series
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Figure 3

Monte Carlo Level Shift Data
X=Time Y=L evel Shift Data
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Figure 4
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% 19. The treatment that | would use to make the data in Figure 2 stationary is {
&) 20.The treatment that | would use to make the data in Figure 3 stationary is _pe
(2> 21.The treatment that | would use to make the data in Figure 4 is stationary _cez/,
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22. One of the major reasons that we are interested in the Case 3 Augmented Dickey-Fuller tests is
because
a. we want to determine if there is a trend in the data
@ b. we want to determine if there is seasonality in the data
(S)we want to know whether the trend in the data is stochastic or deterministic
d. we want to determine if there is a cycle in the data

@ 23 False. The prediction confidence intervals of a stochastic trend grow directly as a function
of the square root of the forecast horizon, h.

24. Consider the below data in the attached figure. It looks like a
a. Random Walk without drift
@ b. Randoem Walk with drift
¢. Deterministic Trend

(d>stationary Time Series

Lead Production Data
{in tons)

0000

45600 .

40060

35000 -

30000 -

Lead Production

26000

20000

15000

7 i i E ] ! !
1986 1887 1988 1489 1980 1991 1982 1883

Year

Consider the following SAS output that was generated using the “stationary” option in PROC Arima
when applied to the above data. Using this output answer the following questions.




25. Whi(;h%oi the following test equations would,you apply to the data in the above graph? Equation

: Terf(?aéf’l‘m hag Wl@fc% noFread

(1) Az, =&, + oAz, | +a,Az, , +ota,hAz,, ta,
(2} Az, =y + &, + i+ oAz, +a,Az, , + + a,bz,_, +a,.
(3) Az, =ay + &, | +aAz, | +a,Az,_, +ota Az, ta,.

26. Given the below SAS output describe to me the proper treatment of the data in the above graph
before proceeding to build a Box-Jenkins model for it. Explain your answer in detail. In particular
state the null and alternative hypotheses of the test you are conducting and your conclusion.

(LfLo s pata has ean ltfm#aw&(sﬁm/ﬂi T d/ﬁ(wu('@ti
* N ' 4 5{9 S )L(l
,‘,L' . Data S 574?7’\1@4 a t(mf"*il i@i}dg( (agg for /HP ;,‘W/Pm@m
e pobat ) |1Hes of R Tau 2 NS M aT 7
cafpasp (€5 Hhoy 065 7741076’7@7'9} wl ;/o]\ocf 0 M‘{Q(‘C? /
clipese Jomede| e dafa ag AT P wiTh o /Qﬂti!?@y‘fﬂﬁ){ib’tj
Augmented Dickey-Fuller Unit Root Tests

Type Lags Rho Pr<Rho Tau Pr<Tau F Pr>F
Zero Mean 0 -15260 03893 -1.22  0.2025
1 -1.0302 04652 -1.06 0.2586
-1.1196  0.4503 -1.29  0.1816
-0.8437 04982 -1.07 0.2561
-0.7167 05225 -1.11  0.2406

-32.6242  0.0008 -4.48 0.0-0-05 10.27 0.0010

Single Mean
-27.5333  0.0009 -3.50 |[0.0104 | 6.35 0.0085;
-37.9443  0.0008 -3.96 | 0.0026 { 8.25 0.0010‘
-36.6926  0.0007 -3.00 | 0.0392/ 4.90 0.0445
Trend -34.1684  0.0013 -458  0.0021 10.51 0.0010
-29.2712  0.0051 -3.61  0.0354 6.53 0.0490

-39.5770  0.0003 -3.98  0.0132 7.94 0.01571
-44.0386  0.0002 -3.48  0.0488 6.07 0.0705§

2
3
4
0
1
2
3 -41.6122  0.0007 -3.43 |0.0128 | 6.18 0.0121
4
0
1
2
3
4 382311 00004 -3.03  0.1322 459 02713
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27. Consider the following graph of two time series x and y and the following two estimation equations.
Vy.=a+ fx .+ a,
(2Q)Ay; = a+ BAx. + a;

Two Independent Random Walks without Drift
X=Time Y=Two Independent RW Times Series
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Briefly describe te me how you would go about trying to determine if there was a relationship

between x and y and why. In your answer be sure and?clud some discussi noftg %p% u

correlation problem. 77 05 S OC o1 85 asrf sHV™ ﬂ:ﬁ "ffi; y 2’/\
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riiuqifg?vﬁfﬁm[aemn[ge »eﬁ.mh‘m(t), r NS Fle j,r?;m‘aﬂ e 1SS fem

28. If you were talking to a lay person, how would tell him/her why it is important to be able to
distinguish between time series data that has a “stochastic” trend in it versus time series data that

- has a deterministic trend in it. A two or three sentence explapation is fine.
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