BUS 310, Final Exam D, Part Ill, Spring 2019 Name 'k Y
Section

Instructions: This exam is in three parts: Part | is to be completed paftly at home using the materials
posted on Blackboard for Part | and you will answer questions about hat work in class below; Part Il is
to be completed entirely in class using your computer. Part Il is to bdidone entirely in class without
your computer.
1. You may not use cell phones, and you may only access interndt resources you are specifically
directed to use: You may access your data file for Part | of thdlexam in Blackboard. You may
access the data files posted to Blackboard for the Exam part Il but not for Part 11l
2. Itis aviolation of/the honor code to communicate with other Btudents in or out of the class
during the exam, by any means. Students whose exams showlevidence of coordination will be
reported.
3. Show all work to support your reasoning. Primarily, this can ide done in Excel. Deletion of
evidence of your logical process can result in loss of credit. A ignificant amount of credit goes
toward process, reasoning and interpretation.
4. When rounding, do not over-round. In general, do not reportiollar amounts beyond the penny.
Means should be|rounded to one digit more than the original flata; standard deviations to two

digits more. Do not report fractions rounded to single digit e

round decimals of percents to a single digit: 0.57846 ... % 60
two digits, up to four, unless otherwise specified in the problem.
5. If a problem asks for an explanation, state the solution clearlyfthen interpret or explain in
addition to stating the solution, not in place of. Explanations Without solutions, just as solutions
without explanations, will not be awarded full credit.

: 131, i

ressions: — # =, and do not
256 2

or 0.6. Report a minimum of

Part I: At Home

This part was completed at home. You can upload the Excel file for Paft | to the Part | folder in
Blackboard for use during|the Exam period. However, this submissionlwill not be graded in this lecation,
it must be submitted to the “to be graded folder” to receive credit,

Part Il: In Class (with computer)

Before completmg Part lll, complete Part Il in class. Return the paper $ your instructor and put away
your computer Then plck up Part lil. )

Part 11l In Class (without computer)

1. You may use a handheld calculator for this portion of the exa
itis not on a device that connects to the Internet. That means
on your phone or smart watch. You may also not share calcul
the exam at the sagme time.

2. Thisis Exam D.

Answer the questions on the paper exam. Sign the honor cod

4. Turnin your paper copy of the exam to your instructor. Your i
of the exam to the version of Part Il that you submitted previo

Any calculator is fine, as long as
you may not use the calculator
ors with another student taking

i

statement on the next page.
structor will attach this portion

sly.




I

|
Honor Code Statement: ‘

I
l, | (print your name}), agree to abide by the George
Mason Honor Code and Academic Integrity Pledge: To promote a strofiger sense of mutual responsibility,
respect, trust, and fairness among all members of the George Mason Wniversity Community and with the
desire for greater academic and personal achievement, I, a student m@mber of the university community,
pledge not to cheat, plagiarize, steal, or lie in matters related to acad ic work. Furthermore, | have
read and | agree to follow the guidelines laid out in the instructions fof this exam above. |also agree not
to participate in the effor{s of other students to circumvent these guidelines, or to assist in their
violations of the code, anr will report such efforts in a timely manner,

|
|
|
|
]
!

Student Signature and G# Today’s Date




Part 11

1. When a hypothesis test is conducted, there are four possible Eombinations of outcomes: The
null can be true, the null can be false, our conclusion can agrde with the true state of nature, or
it may not. A table of these situations is shown below. Two df these combinations are correct
and two produce errors. Label all four possibfiities as correctfor, if an error, which kind of error
it is. (4 points)

Below you will find the Désmos plot for the constraints for a linear pr
shows the feasible region% and its cornerpoints, the constraints graph
minimized. Not shown are the non-negativity constraints. Use this in
that follow. :

ramming problem. The graph
, and the cost function to be
rmation to answer the questions

Cost = 0.5x+0.75y i
[ | ha

|
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2. Basedonthe costiequation and the cornerpoints, find the min
|
two variables produce this cost. (8 points)

0.5(0)+ 0.?5%4)?— 3 ‘

0.5 +0as(D= LS __é"——" MU

0S8+ 0as(0d = 2 66
|

um cost, and the values of the

@ (2.2)




Below you will find a boxplot and output for a two-sample t-test of t

information to answer tT questions that follow.

t-Test: Paired Two Sampl
Means }

e for

|

| Variable 1 Variable 2
Mean E 100.0898 99.5594
Variance 7.958329253 39.76949661
Observations 100 100
Pearson Correlation \ -0.120363277
Hypothesized Mean '
Difference ‘ 0
df ' 99
t Stat ' 0.735458562
P(T<=t) one-tail 0.231899543
t Critical one-tail 1.660391156
P(T<=t) two-tail 0.463799087
t Critical two-tail 1.984216952
t-Test: Two-Sample Assuming
Equal Variances

Variable 1 Variable 2

Mean 100.0898 99.5594
Variance 7.958329253 39.76949661
Observations 100 100

Pooled Variance
Hypothesized Mean
Difference

df

t Stat

P(T<=t) one-tail

t Critical one-tail
P(T<=t) two-tail

t Critical two-tail

23.86391293

0

198
0.767746225
0.221776286
1.652585784
0.443552573
1.972017478

3. Based on the snap
the two brands ar

shot of the data, would you conclude that t
e dependent or independent? (4 points)

brands of light bulbs. Use this

A 8

1 Brand 1
2 Battery Lifetime
3 1 99.11
4 2 95.45
5 3 98.39
€ 4 97.07
5 89,97
8 5] 100.06
o 7 98.20
10 g 98,13
(] 9 107.73
12 10 95,58
13 11 95.98
14 12 100.47
15 13 101.23
16 14 100.39
(i 15 106.07
18 16 98.02
1% 17 100.26
20 18 102.48
21 19 97.88

-
5

Battery

1

ACo TR ¢ I o R V5 I S TE I

D
Brand 2

Lifetime
110.65
92.24
96.63
99.45
102.55
109.60
96.53
104.64
88.03
96.87
96.02
97.33
105.14
89.86
93.81
92.26
103.67
23.61
97.28

t the lightbulb data collected for




4. Based on your decision above, should you use the paired twsample t-test, or the pooled

(equal variance) }two-sample t-test? (4 points)

V)@&&XW

5. If the company wants to know whether Brand 2 has a differen
correspond to a t‘éne-tailed or two-tailed t-test (4 points)

Jtike A

lifespan than Brand 1, does that

f

6. State the null and alternative hypotheses, the test-statistic ang p-value for the test cescribed in
the previous questions. State your conclusion in language a pgrson not familiar with statistics
can understand. (8 points)

|
(—LD.' })(., :/AL
'[_7['\-: %ti/‘LL
C=iEms 0393
o = 0.44 20S

Use the data in the correlation table to answer the question that folloWs.

Three- Six-month One-year Five-year |  Seven-year Ten-year Thirty-
month | ' year
Three- ;54
month 2
Six-month  0.995018236 1
One-year 0.980587641 (0.994322863 1
Five-year 0.824150317 |0.861942602 0.896782787 _
Seven-year 0.764325584 0.806788198 0.847048391 0.,99328471 , 1
Ten-year 0.708407903 |0.754748746  0.799680553 0.979556259 0.995836885 1
Thirty-year  0.581770384_|0.631833095 0.682138948 0925093011 0.960802599 0.980922012 1

e ——




Residuals

|
$

7. Based on the coq‘relation table, which variable appears to be
market averages!‘? Explain your reasoning. (5 points

)
Thr Io«_yu/ méu/ﬂ«%oéw
‘/—[@ow»e,éam

' |
8. Why does it appéar that the highest correlations for each var ble on just off the diagonal? Why
does this make sTnse in the real world? (6 points) l

he best predictor of 30-year

Use the data in the residual graphs, scatterplots, and regression outpdt on the pages that follow to
answer the remaining quﬁestions. Included elements are a snapshot sdmple of all available variables ;
used in the complete model (the first regression output). Two more r@gression outputs are included:
Calories vs. GNP per Capi?a as a linear model, and Calories vs. LN(GNPJper Capital) which analyses the
exponential model showr] in the scatterplot. The residual plots correspond to the linear and log models
for the last two regression outputs respectively.

A 8 [ £ F
1 Country GNP per Capita  Population Growth Calofies Life Expectancy  Fertility
2 Antigua_& Barbud 4585 0.5% ¥ 74 1.9
3 Argentina 2369 1.4% ;IS 71 2.8
4 Bahamas 11514 1.9% 287 69 2.2
5> Bangladesh | 199 2.6% 825 52 4.8
o Belgium 15444 .19 42 76 1.6
Belieze 1674 2.8% 48 68 4.7
8 Benin 362 3.2% 2845 51 6.3
2 Boliva 618 2.8% ) 54 5.9 .
Calories Reswjual Plot Calories (log) Residual Plot |
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Based on the firs
coefficient for Po
p-value. Does th

:{KZ;
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Ha: Hc#0
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gt

10. Using the scatterplot, does the data appear to be linear or nofi-linear? (4 points)

%‘MMW L k. otbe.

e neald

11. Model 2 is the lin
higher? State the

Medol 3 %

KP"; O. b2

=)

—

GNP per Capita v

model containing all the variables, conductfa hypothesis test on the
pulation Growth. State the null and alternafive hypotheses, test-statistic and
s test explain why the variable was removedifrom the final model? (8 points)

”

o bplit sugips ol 5o Ll

ar model, and Model 3 the non-linear modal. In which model is the R2 value
higher value. Does this confirm your answef from above? (4 points)




12. In the third Mod
the relationship

13. Use Model 2 to p
consumes 2200 ¢

!

el, what is the proportion of variability in GN P per capita can be explained by

with Calories? (4 points) '
0).S% |
|
|

redict the GNP for capita of a country with alpopulation growth rate of 0.7%,
alories per day, has a life expectancy of 74 vears and a fertility rate of 1.2. If

the variable does

y::

)

14. Construct a 95%
for the prediction

15. Report the 99% cc
(4 points)

--\

not appear in the model, ignore it. (6 point$)

X.038K — 18,80
/98.@

rediction interval for the prediction above. ou may use 1.96 as the multiplier
margin. (6 points) ’
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. . =l — [pG-m
Standard errors: Oz =5 op = =
2 ;
Sample sizes: n > p(1 -+ p) (Z‘gz) n> (““%f)
Confidence intervals:
L s
One sample: Xt tyan =
5 — s % 52
Two samples (independent): (X, — ;) + tajam-1,|7-+ 2
1 2
Test statistics:
One sample: z or t = & )y < .
) s/yn Vpo(1-po)/n
dy—6
Two samples: dependent: z or t = 55
vn
Independent; z or ¢ = S1=¥2)=(—15) zl=
§% 52
1 2
ny ng
(§_§+§)2
Degrees of freedom (two samples, unpooled) v = zmz F >
oy s
) (¢
m-—1 'n~
. _ (obs—exp)?
XTests: go =T cells o
Y ni(7-7)°
ANOVA: MSE = (—iﬂ—;}lj—u MSS = ¥)_,

(ny~1)sf

— |(=1)s2+(ny—1)s2
d = ny+n,-2

Sy, k. =S - ot
X1 &  Ypooled n, n,
4z2, (g2 +¢2
m"—~n=——-«—“f2(; 2)
w
% p(1-p)
P im o /2

A pr(1-p1) | Pa(1-
pz) . ZCL’/ZJP](nlp )+ P2 P2)

ny

(P1—02)HWp1 —v2)

) MSE
F=

n-J T Mss




