ECON 453
University of Arizona
Dr. Satheesh Aradhyula
Final Exam: Part 2 (50 points)

Instructions:

¢ Answer all questions in the boxes provided.

¢ Upload two files to d2L:

(1) This file with your answers written. Print this file, write your answers, scan it, and then upload it
to d2L as a pdf file. This file should have 6 pages.

(2) In a separate file, upload your well labeled R code that includes R output (for all questions) as
well. Without this, you will not get credit for your answers.

This is an open book exam. You may use your notes, any book, and any publicly available online

resource. However, you are expected to work independently. Do not discuss or communicate with
others about the exam.

Print the following honor code, sign, and submit it along with your exam:

I hereby affirm that the work done on this exam is entirely my own and I have not
given nor received aid from any other individual in this regard. I understand that
discussing the exam, participating either passively or actively in any chat or
communication, obtaining help from others whether solicited or unsolicited are not
permitted and may result in a severe reduction in my grade for this exam.

Signedj)W Date: )Z-/(O /ZDZZ'

Prive;, Dacien Olivo-

Note: Part 1 of the Final exam (which has 25 multiple choice questions) is separate from this. Part 1

should be taken separately on d21. Go to quizzes section to take that exam. That €xam must be
completed in 70 minutes.
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Question 1. Use data in sheet Housing_Starts in the file Jfinal_exam_part2 data_version_a.xslx. Attach
your R code with output so we can locate your estimates if needed. Attach your R code with output.

1. Housing starts are the number of new residential construction projects that have begun during a

month. It is a leading indicator of economic strength. Data on monthly housing starts (in 1,000s) in
the US from January 2011 to November 2018 are available in the file final_exam _part2_data.xslx,
sheet Housing_Starts on d2L. Use this data for answering the following questions.

12)  Fita linear trend model (without monthly dummies) in R. Note: This model will have only two beta
coefficients. Write the estimated model in the box below:

Write your answer here —» mtdel1 <- |V'Y\(M‘a'1-3“'5*a“$ n dmim%
Clat o 4\

Comment on the significance of the trend in this model. Justify your answer using p-value(s).

Write your answer here » |P~Y0lUe = 1.1 € 76 phich indicades the velabionsnip
behdeen Dete  anct h,mm‘ms Stavty 1= Stasshddlly,

5‘3&0%4‘-\' i,

Using the estimated model, forecast housing starts for January 2019. You may do this in R.

- <)
Write your answer here — | B0S€A oh “he forer ashvg Grgpn for Hausing  Starts,
e, apvount ec ot (Sina Sterte n TJan 2014
iS APPot Wi o {5‘3,
1b)  Using the same data estimate a linear trend with seasonality (i.e., tread and monthly dummies). In

your estimation, use January as the reference month. Note: This model will have 13 beta
coefficients.

Based on the estimated regression results, housing starts for which month(s) are not significantly
different from January?

Write your answer here — Wdembew " /\INCW\bM‘, ‘P_cb/‘% - Mchh

* Sce P-Ydlues!
Using the estimated model, forecast housing starts for January 2019. You may do this in R.

Write your answer here —> /CPP(OQ M Y 8 8 B

According to the estimated model, housing starts are the highest in which month?

Write your answer here — ‘6’ u\ Y
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According to the estimated model, housing starts are the lowest in which month?

Write your answer here —

'Fcbmam)c\) j

; oo ich is the
Ic)  Between the linear trend model in (1a) and linear trend model with seasonality in (1b), whi
preferred model? Justify your answer using results from R.

S

Write your answer here —

TIOM examining Ysth models, P Shewos -that
e livcar 4vong model Wihout Seisonaily

'S 0 ogkger . This 1g kause e

Ad\usted P - &uared s ’nighm ih Ahe
Rest Model |, ane Ahe PVvalue is
we v n Ahe first medel , ot 3‘,’@0\"\‘;
U0 that the first Model s aq ),
TS
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Question 2. Use data in sheet gy in the file final_exam_part2_data_version_axslx. Attach your R
with output so we can locate your estimates if needed.

2. Alocal gym sells memberships on an annual basis. The manager is concerned about the attrition .rate
at her gym. She would like to identify the profile of members who renew their annual member.ShlP-
Data in membership renewal (Renewed = 1 if the member renewed the membership, 0 Other“flse)’
member’s age, member’s income (in $1,000s) and whether member joined on a single or family plan.

2a)  Fita linear probability model (LPM) using Renewed as the response variable and Age, Income and

Single (equals 1 if on a single plan, 0 otherwise) as predictor variables. Write the estimated model
in the box below:

Write your answer here » |Made\ 2 £~ |m (enewed «1 AQE + Inome + D-_Tan,
data = dainz)

Using LPM, predict the probability of renewing for a 40-year-old with an income of $80,000 and
on a single plan.

Write your answer here —»

Pobabildy = O.%736

2b)  Fit a logistic regression model using Renewed as the response variable and Age, Income and Single
(equals 1 if on a single plan, 0 otherwise) as predictor variables. Using estimated logistic model,
predict the probability of renewing for a 40-year-old with an income of $80,000 and on a single

* See

(de.

plan. You may want to use R for these computations. *k See
nodel

Writ swer here > |4 : oL (0 &
ne)’ouran. Pmb)i"\“{ - - Oe%OO ! (UC(C'
’

Would you classify “40-year-old with an income of $80,000 and on a single plan” individual as a
renew or no-renew?

Write your answer here —

N0 - renews

Calculate odds of a “40-year-old with an income of $80,000 and on a single plan” individual
renewing his/her/their membership? Show your code in R.

Write your answer here —> 6 d dS & O "‘{ L{ 70
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2¢) Based on prediction ability and other qualities which model (LPM or Logistic) is preferred? Make
needed computations in R to help you decide. Summarize your findings (along with relevant
numbers from R output) in the box below.

Write your answer here —» TYD(Y\, e)(amjni'ﬁ bt models, R SYous
Wat e fess modet (dhe LPW)
S Prefened brawse witn that

Wode( o  |ower- Prvalue  way
gmema
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Question 3. Use data in sheet Houses in the file final_exam _part2_data_version_axslx. Attach you
code with output so we can locate your estimates if needed.

. . 2. e
3. Arealtor is analyzing the relationship between the sale price of a home (price in $) IS Square footag
(Sqft), the number of bedrooms (Beds), the number of bathrooms (Baths) and a colonial dummy
variable (Colonial = 1 ifa colonial-style home, 0 otherwise).

3a)  Estimate a linear model where Price is the dependent variable and Sqft, Beds, Baths, and Colonial
are explanatory variables. Write the estimated model in the box below:

Write your answer here —» mode(g Z-1m (?V\CC w 56{43{' + Beds + Ba#s
+ PBonial , dade = dataz)

3b) Interpret the estimated coefficient attached to Sqft.

Write your answer here — |14'S a\. 68, meanwig ON average , Lo *‘EIA”
Cach - addifiona square “oet N 0 hove iy, : Se
e s exproked fn ivicrense b 3q1.63 FStaps,

* This is S+a+ss+imlly Sl'gh'rpl"(‘arﬂ-, A%y indicatee) bydP‘\’alue.

3c) Interpret the estimated coefficient attached to Colonial.

Write your answer here » |Ft'S 74,557, 88, meening Colonier homes

¢ Txpcted 4o sel for © § l,881.88 han
NN —Coonial_homes , on av&rage, On.l (Ohile
3 ; Wee Wondiges. Stabebaihv o g
HPieting Y. FEINagE D Shatehdih. Aidicant inclicatect by Pveilue

3d) Comment of the significance (or lack there of) of variables. Use p-values where needed.

Write your answer here —» VOHOIO((S Sqf+, Bath 1 and (oloniay cive. ¥ S
Skizhically signiRcans &y clianed by 1eu (ode
P-Vdlues. This Sroces & Svong  velatioggs For
bveen tvese vaviates ond Sates prce, Beds | P~Vallygy
_ (€ not S+Oh'5kfally Savhicant as indliratedd by ‘
high P-value . Meoning there 15 not o shong relaworsiip Lefusen,
3e) C onSt?uc{\ab‘fm%;ﬁdengﬁnter\\?a%r%ﬁd pr?cpff)} a QSS%besauarg}(o'gt(cblonia]-style home

with three bedrooms and two bathrooms.

Write your answer here —» IOWQ‘(': £+ U'PPC/‘:
Foe 43690 | 015,490 .90 |8 74, Bye, 40

> Predictm (model 3 dodoFrame (sqft = 2600, Buds = 3, Baths -,
Colonta =1, "intenal =™ recigh, \evel Oag)), :
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