BUS 310, Final Exam F, Part Ill, Spring 2019 Name

KeY

Section

Instructions: This exam is in three parts: Part | is to be completed pa
posted on Blackboard for Part | and you will answer questions about
to be completed entirely jn class using your computer. Part Iil is to be
your computer.
1. You may not use cell phones, and you may only access interné
directed to use: You may access your data file for Part | of tha
access the data files posted to Blackboard for the Exam part Il
It is a violation of|the honor code to communicate with other
during the exam, by any means. Students whose exams show
reported.
Show all work to support your reasoning. Primarily, this can
evidence of your |ogical process can result in loss of credit. A
toward process, reasoning and interpretation.
When rounding, do not over-round. In general, do not report

ly at home using the materials
1at work in class below; Part Il is
done entirely in class without

t resources you are specifically
‘exam in Blackboard. You may
but not for Part Il

Students in or out of the class

evidence of coordination will be

done in Excel. Deletion of
ignificant amount of credit goes

dollar amounts beyond the penny.

Means should be rounded to one digit more than the original
digits more. Do not report fractions rounded to single digit e
round decimals or percents to a single digit: 0.57846 ...

# 60%

lata; standard deviations to two
. 131 1
ions; =— % -

ressions oEE * i and do not

or 0.6. Reporta minimum of

two digits, up to four, unless otherwise specified in the probl m.

If a problem asks for an explanation, state the solution clearly

‘then 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.
Part I: At Home
This part was completed at home. You can upload the Excel file for P
Blackboard for use during|the Exam period. However, this submission

it must be submitted to the “to be graded folder” to receive credit.

Part I: In Class (with computer)

't | to the Part | folder in
will not be graded in this location

’

Before completing Part Ill, complete Part Il in class. Return the paper ID your instructor and put away

your computer. Then pick up Part Il

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

' statement on the next page.

Part lli: In Class (without computer)
1. You may use a handheld calculator for this portion of the exa
it is not on a device that connects to the Internet. That mean
on your phone or smart watch. You may also not share calcul
the exam at the same time.
2. Thisis ExamF.
3. Answer the questions on the paper exam. Sign the honor cod
4. Turnin your paper copy of the exam to your instructor. Your ifistructor will attach this portion

of the exam to the version of Part Il that you submitted previolisly.




Honor Code Statement: )

I, F (print your name), agree to abide by the George
Mason Honor Code and Academic Integrity Pledge: To promote a stroliger sense of mutual responsibility,
respect, trust, and fairness among all members of the George Mason Iniversity Community and with the

desire for greater academic and personal achievement, I, a student mé
pledge not to cheat, plagiarize, steal, or lie in matters related to acad
read and | agree to follom) the guidelines laid out in the instructions fo
to participate in the efforts of other students to circumvent these gui
violations of the code, and will report such efforts in a timely manner.

‘ s

|
Student Signature and GH#| ;
|

ber of the university community,
ic work. Furthermore, | have
this exam above. | also agree not
lines, or to assist in their

Today's Date




Part Il ‘
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 agrere with the true state of nature, or
it may not. A tabfle of these situations is shown below. Two af these combinations are correct
and two produce errors. Label all four possibilities as correct)or, if an error, which kind of error
it is. (4 points)

(ovveck

Below you will find the Desmos plot for the constraints for a linear pro,
shows the feasible region and its cornerpoints, the constraints graph
minimized. Not shown are the non-negativity constraints. Use this inf
that follow.

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

Cost = 0.5x+0.75y i
, 21 °

|

1
|
|
i
|
i

\ -2
2. Based on the cost equation and the cornerpoints, find the mirﬂmum cost, and the values of the
two variables profuce this cost. (8 points)

0.5(p) + 0.As ) =3 o
O.s) + O.HS?QD-.: 3.S 4::_—— 24 0Y, VLNV 2R @ (2.2)
0.5 (S.333 )+ Pag (o) = d.bb




|

Below you will find a boxplot and output for a two- -sample t-test of tvﬁo brands of light bulbs. Use this
information to answer the questions that follow.

t-Test: Paired Two Sampl
Means

e for

Variable 1 Variable 2
Mean 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 0.463795087
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

! A g
| Brang
| 2 Battery  Lifetime
& 1 99.11
- 9 99.45
5 3 98.39
'i : 4 97.07
i 5 99.97
¥ 6 100.06
9 08.20
1€ 8 G8.13
! 11 G 107.73
g2 10 95.58
13 1 96.08
14 12 100.47
15 33 101.22
16 14 100.39
17 15 106.07
18 16 98.02
14 iz 100.26
2 18 102.48
19 97.88

C D
Brand 2
Battery  Lifetime
1 110.65
2 92.24
3 96.63
4 99.45
5 102.55
& 109.60
7 56.53
8 104.64
9 88.03
10 96.87
14 96.02
12 97.33
13 105.14
14 99.86
15 93.81
16 92,26
17 103.67
18 93.61
19 97.28

|

|
shot of the data, would you conclude that tlﬁat the lightbulb data collected for
e dependent or independent? (4 points) |




4. Based on your dé;cision above, should you use the paired tworsample t-test, or the pooled

5.

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

If the company wﬁrants to know whether Brand 2 has a shortedlifespan than Brand 1, does that
correspond to a c?ne-tai!ed or two-tailed t-test (4 points)

1 pled

6. State the null ancfl alternative hypotheses, the test-statistic ai p-value for the test described in

the previous que
can understand.

tions. State your conclusion in language a
(8 points)

HO-'/(L( =
Hat i # o
e |

|
|

?..

|

O, 1
= Ol 0S

P"'W-QJ.L' O-erq’ 70

Use/the data in the correlation table to answer the question that foilows.

Three-
month
Six-month
One-year
Five-year
Seven-year
Ten-year
Thirty-year

erson not familiar with statistics

2odencd b Thande meao

Three- Six-month One-year Five-year |  Seven-year Ten-year
month '
1|
0.995018236 | 1
0.980587641 |0.994322863 1
0.824150317 i0.861942602 0.896782787 |
0.764325584 |0.806788198 0.847048391 (.99328471 1
0.708407903 |0.754748746 0.799680553 0.979556259 0.995836885 1
0.581770384 :0.631833095 0.682138948 0.92509301

|
|
!

0.960802598 0.980922012
'-—-——-—""—

Thirty-
year

1




Residuals

used in the complete mo
Calories vs. GNP per Cap
exponential model show

Based on the correlation table, which variable appears to be

market averages? Explain your reasoning. (5 points)

7.
s

does this make sense in the real world? (6 points)

i+ me

for the last two regressio{n outputs respectively.

Country
Antiguz & Barbud

Argentina

o

GNP per Capita
4595

2389

11514

169

15444

1974

362

618

Calories Resjdual Plot

4 Bahamas i
5 Bangladesh |
& Belgivm
Belizze
g Benin
2 Boliva !
[
40000
20000 }
0 |
1500
-20000

; ! : _
2000 2500 3000 3500 4000

Calories

Papulation Growth
0.5%

Residuals
e )

F ey

Why does it appéar that the highest correlations for each va

the best predictor of 10-year

mef_wé,cﬂ&uw o Tha leeol=
|

Use the data in the resid?al graphs, scatterplots, and regression outp
answer the remaining questions. Included elements are a snapshot s
del (the first regression output). Two more
ta as a linear model, and Calories vs. LN(GNF
n in the scatterplot. The residual plots corre§pond to the linear and log models

It on the pages that follow to
mple of all available variables
egression outputs are included:
per Ca pital) which analyses the

E F
Lite Expectancy  Fertility
74 1.8
71 2.8
69 2.2
52 4.8
76 1.6
68 4.7
51 6.3
54 5.9

js (log) Residual Plot

2(!30 25007, 3000 . ‘3500

Calories

able on just off the diagonal? Why

-

4000




s
jo

)

35000
30000

25000

20000
15000
10000

5000

1B00

9. Based on the first

model containing all the variables, conduct

\i =

GNP per C

y = 4.2095 00022

R*=0.6254

B.6376x - 18865
R? = 0.4461

;’{'f}ti

Pita vy Laloried

hypothesis test on the

coefficient for Calories. State the null and alternative hypoth 'ses test-statistic and p-value.

Does this test explain why the variable was kept in the final

Hopieo
e foir o

L= 35S

f-uM=O.jo
ol

K

10. Using the scatter

mw,@w

11. Model 2 is the line ar model, and Model 3 the non-linear modél '
higher? State the h:gher value. Does this confirm your answef

Moded 2 ﬁtgkw

K.r=0.

&

s

( del? (8 points)

. In which model is the R? value
from above? (4 points)




12. In the third Model, what is the proportion of variability in GNIP per capita can be explained by

the relationship rwith Calories? (4 points)

|

62.5%

13. Use Model 2 to predict the GNP for capita of a country with a

population growth rate of 1.5%,

consumes 1500 calories per day, has a life expectancy of 68 y€ars and a fertility rate of 5.6. If

the variable doeq not appear in the model, ignore it. (6 point

14. Construct a 95% ;Frediction interval for the prediction above.
for the prediction margin. (6 points)

)

You may use 1.96 as the multiplier

WéW/vaM [96 % S134.6 =

15,9902, 4244.5 )

!
15. Report the 99% canfidence interval for the Population Growth
model). (4 points

/0, 14 >

J;t:oefﬂcient from Model 1 (the full

("‘ 353,232.4, 741:?’9517)

|
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Standard errors:

Sample sizes: n > p(1 —

Confidence intervals:

One sample:

Two samples (independent): (X, — %,) + tg/20-1

Test statistics:

I

— S
¥t tajzn-17

XTHo
le: =
One sample: zor t Y
: do—8
Two samples: dependent: z or t = 7
Vn

~—

Independent: z or t = =

G =%2) = (i1~ 143)

2 2
S_1+Si
ny Mg

Z(t,."Z‘T

:

2
55

ny, My

32

_ P-Do

7= v Po(1-po)/n

Spodled = J

_ 1, 1
le-*;cz = Spooled e + "

(ny=1)si+(n,—1)s2

m=n

E’a/z p(1—-p)

1 Pz) ~ Z(x/z\}

(P1—12)

2
;‘{"‘"%)
Degrees of freedom (two samples, unpooled) v = - ] BN
E S
&) (%)
m-=1 n-1
) _ (obs—exp)?
x*Tests: x*=Zau cells™ o
. _ (Zeamy(@-7)°) J | (y-1)sf
ANOVA: MEE el et MSS = Fj_y "=

Nny+n,—-2

_ 425/2(‘712'3'522)

w2

n

?51(1‘1’31) + ﬁz (1_ﬁ2)
T4 Mo

MSE

T mss




