Eco 6352 Professor Tom Fomby
Applied Econometrics Spring 2016
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Instructions: Put your name in the space above. This exam is scheduled for 1 hour and 20 minutes. It is
worth 50 points with the questions carrying the following weights:
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1. Consider the following probability distribution: P(y = j) = ___—exp(i—ﬂ)ﬂj

,1=0,1,2,.-- . This probability

distribution serves as a basis for which conditional probability model that we have studied this
semester? How is this pdf hyper-parameterized to make it a workable model?

Thie /s fhe pdf- Yhat 1Re Polcson Cocent model is baged
o with )= P)(/O (1’/5).

2. Consider the following probability distribution: f(y; ) = n¥(1 — 7)Y,y = 0,1. This probability
distribution serves as a basis for which conditional probability model that we have studied this .
semester? How is this pdf hyper-parameterized to make it a workable model? D ’7Z
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3. Consider the ft?:i-lomﬁ'lg pnfbgbility distribution: f(t; 1) = Aexp(—At),t > 0. This probability

distribution serves as a basis for which conditional probability model that we have studied this

semester? How is this pdf hyper-parameterized to make it a workable model? \
Fhe hass

This ) 7%9 C)xpnen a | 50{% cond ceqpues as )
ﬁr ﬂ\'e PX/)LMQ‘”L,\};[ /’l‘?dl-"‘”"!l (gwru;‘ua().mut/(’/, The At}y%
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4. Name the 3 basic maximum likelihood based test procedures?

1) The Likel hoal Ratto ferf

)1) The Wald Fesf

i1:) The Scone (Lagrany fan) Teck

5. Consider the following notations:

a) 0, ~ Normal(6,,6,) represents the m /ﬂ{ test
I LY
b)2 (logL(8,) — logL(8,)) ~ x2 represents the Lz}i elihevel Ra 'O 1o

c)‘/iﬁ. m15(8r ) ~ x2 represents the ngV"e test

Fill in the above blanks with the appropriate test label that you answered in question 4 above.



6. Afew lectures ago | gave you a Flow (Decision) diagram (see Count Model Flow Chart.pdf) for how
one might proceed in modeling count data. Reproduce that diagram as best you can in the space below:

@ See fhe accmywy/n? ol yagram
77\4/‘ f/jr\ew‘m/7 58«% #o /7{9 ¢ (a5
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[0 0/{ Ih7 74” ) Flow Chart for Analyzing Count Data
\A Estimate Poisson Reg
Model {Poisson

Command)

T

Test Hg: Equi-dispersion
(one of three tests*)

Yes (equi-dispersion) No (over-dispersion)
1 1
Estimate ZIP Model use Estimate NB Reg Model
Vuong Test ** for use Vuong Test** for
Inflated zeroes Inflated zeroes
No (inflation} Yes (inflation) No (inflation) Yes (inflation)
use standard Poisson use Zip or Poisson use Zinb or NB Hurdle
Model Hurdle Model usENElReg Model

* Cameron & Trevidi test (1990) and Wooldridge test (1996) involve the residuals of the
standard Poisson model. On the other hand, the nbreg procedure is used to test the
hypotheses Hy: @ = 0 (equi-dispersion) versus H;: « # 0. If a > 0 then the Negative Binomial
model is suggested. (Alternatively, one could produce robust standard errors for the Poisson
regression coefficients using the sandwich variance-covariance matrix of the estimated
coefficients (i.e. Quasi-Maximum Likelihood egtimation)).

** Significant positive value indicates Zip or Zinb model is preferred. A significant negative
value implies that the non-excess zeroes (standard) count models are preferred.
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7. Fillin the following blanks using the following classification table based on a logit model for
distressed firms (Exercise 2):

Logistic model for yd

True

Classified D -D Total
3 58 18 76

28 7 105

Total 86 95 181

& F77
Accuracy Rate = » 7%5 . (Show your work below.) f'}C ¢ = / g/ Toe 7‘%6

Sensitivity Rate = Ll é 1 ‘7’ . (Show your work below.) S-&MI/'J/'\' ")s = \——S——" o 677’
s§+28
Specificity Rate = » y/ 0 . (Show your work below.) sl\ e (/‘;4‘( M= ___.:Z.Z-.- = &fo
(8+77 °

If the cutoff probability is increased we know that Sensitivity will (increaseand Specificity
with decrease). Choose the correct alternatives.

8. Consider the following curve that was produced in Exercise 2 (the distressed firm logit model).
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Area under ROC curve = 0.8263
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What does the dark curve represent? What does the 45-degree line represent? Name at least two

usages of this curve and briefly tell me how the curve is generated.

The Aarf curve r%me-ﬂ‘: He ROC cerve, T+ ¢ /4\6‘/9!\6’*5 '
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9. Consider the below output concerning the strike count in the U.S. economy as it relates to the
strength of the business cycle.

Poisson regression Number of obs = 108

Wald chi2 (1) a 6.72

Prob > chi2 S 0.009s

Log pseudolikelihood = -312.05703 Pseudo R2 = 0.0242

Robust

n IRR  Std. Err. % P>|z]| [95% Conf. Intervall
percent_surprise 1.032439 -0127102 2.59 0.010 1.007825 1.057654
_cons 5.211443 -3434591 25.05 0.000 4.579939 5.930021

a) Explain to me the meaning of the IRR number associated with the explanatory variable
percent_surprise. |,e0%2Y 2 9 —@ [Foy €y esry on € %("&47" ‘herenSt

L P 574. 'hes mereases
A FWCM-}_;MJ}»M{‘/ )‘1\-9 f’)?-?c.f-eo( um Jep L I

b) Why do we thoose to report the robust standard errors of this model rather than the usual Maximum
Likelihood standard errors?
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¢) Given the following output, which model would you grefer for modeling the strike counts? The ;'}\ Lrenl C,
Poisson model or the Negative Binomial model. Thoroughly explain your answer.

Negative binomial regression Number of obs = 108
LR chi2(1) = 5.93
Dispersion = mean Prob > chi2 = 0.0149
Log likelihood = -280.32194 Pseudo R2 = 0.0105
n Coef, Std. Err. z P>|z| [95% Conf. Intervall
percent_surprise .0329435 -0133562 2.47 0.014 .0067658 .0591212
_cons 1.650679 .0686256 24.05 0.000 1.516175 1.785182
/1nalpha -1.157521 .2319277 -1.612091 -.7029506
alpha -3142644 .0728866 ‘ .1994702 48951232 }

Likelihood-ratio test of alpha=0: chibara(01) « .rob:\-:ch:iharﬂ =

e .
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10. Recall Exercise 4 where we examined the duration of strikes in thﬁs. eco
the strength of the economy at the time the strike began.

Siwce Jhe 987 C.'r,,é}ﬁ-//)}m oloes nof ﬁ%/‘%y
2ere PR cond /lw/f ﬂq%ﬂer{—’ ' Wﬁopf‘%&“@)’éﬂ
P The (’M%oﬁr;‘qmd/ 7%&«9)41»@ wt neeel Jb W/r’ 7[/
lns't  [Foura/eyTly
Fhe VB masel i MCM?‘“%:??%%%Q%%}:O‘ZM.

nction'o

Fir e o veg i ¢
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b) Consider the following STATA output concerning the duration of U.S. strikes:
. sts test strong, logrank
failure d: event
analysis time t: T
Log-rank test for eguality of survivor fungtions
Events Events
strong! observed expected
] I - 25 :.45
i 37 20,55
Total 62 62.00
chi2 (1) = 5.14
Pr>chi2 = 0.0233
What is implied by this output? \
@ ]‘1\6 y\q/{ h7;\o ey " ﬂf:’
\ \ Bnace !
pre ' N0 37ICI7LI,(’7LIC4l d’f e

roaf H "/
curnipe| Cunv e ;We q [Fermafine hvfofif;;{“:{j
T“M‘ The 7LW0 SLWM,WQ/ & (ot P stq ‘ﬁ@ﬂ;’l

el /s



i lup of The Hest shhistie /s
Lrven That-he p-va
[ess )%Zjo.of wfﬂ’j PO%MP#., vl “fizf’/ 79,

74147" )’M Seay viva | carv s ar e ;I%MI%\CM%A’
A eyt from each ofher .

c) Consider the following STATA output concerning the duration of U.S. strikes:

Weibull regression -- log relative-hazard form

No, of subjects = 62 Number of obs = 62
No. of failures = 62
Time at risk = 2646

LR chi2 (1) - 9.29

Log likelihood = -97,28542 Prob > chi2 = 0.0023

X Haz. Ratio Std. Err. z P>{z| [95% Conf. Interval)

per_growth 1.09862 ,0340731 3.03 0.002 1.033829 1.167474

_cons 0221599 .009859 ~8.56 0.000 .0092654 .0529994

/1n_p .0078269 .1005017 0.08 0.938 -.1891528 .20408066

P 1.007858 .1012914 .82766 1,227288

1/p .9922036  ,0997181 .8148049 1.208226

Given this output, which duration model dol volu prefer? The Weibull or Exponential?
Thoroughly explain your reasoning. Tes‘f- f%f e | VS, HI 5 f? ‘F I :
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d) Consider the following STATA output concerning the duration of U.S. strikes:

- streg per_growth, dist(exponential)olog

failure _d: event
analysis time _t: T

Exponential regression -- accelerated failure-time form
No. of subjecte = 62 Number of obs = 62
No. of failures = 62
Time at risk - 2646
LR chi2 (1) = 5.93
Log likelihood = -97.288441 Prob > chi2 = 0.0016
. : emember:
_t Coef.  Std. Err. z P>{z| [95% Conf. Interval R Vo tr *
e l;) .
= v 7L 7’4
per_growth -.0933382 029599 3.15  0.002 -.1513511  -.0353252 m ) Y f} M e Y\a !/
_cons 3.776512 1311242 28.80 0.000 B15M9/5M83; 4.033511
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Explain to me the meaning of the coefficient on the variable per_growth. Per_growth

represents the growth surprise in the U.S. economy measured in percent terms.
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