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Section | No. of Questions to attempt Marks Marks
A 3 out of 5 (Short Questions) 5 marks each | 3%5 =15
B 2 out of 3 (Long Questions) 10 marks each | 2*¥10 = 20
C Compulsory Case Study 15 marks 15
Section A
Attempt ANY 3 questions from the 5 questions in this section. (3 x 5)

A1l. Given below are two statements. Rewrite them as sets of Null & Alternative hypothesis
statements. Identify in each case the independent & dependent variables and suggest
an appropriate method.

(a) Trust in a doctor and speed of healing are positively related — «----- (2.5)

(b) Role clarity is positively related to job satisfaction ... (2.5)

A2. How can you decide whether or not to conduct marketing research?

>
A3. Compare and contrast the following
=
(a) Completely Randomized Design (CRD) and Randomized Complete Block Design
- (RCBD) e (2.5)
(b) Distinguish between the Nominal Scale and the Interval Scale ~  ------ (2.5)
A4. Differentiate between secondary and primary research.
Ab5. Write a short note on the research methodology.
Section B
Attempt ANY 2 questions from the 3 questions in this section. (2 x 10)
B1. Is the perceived level of responsibility for an action related to the severity of its conse-
quences?
. This question was the basis of a study of responsibility in which the subjects read a

description of an accident on an interstate highway. The consequences, in terms of cost

and injury, were described as either very minor or serious.
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A questionnaire was used to rate the degree of responsibility that the subjects believed
should be placed on the main figure in the story. Below are the ratings for both the
mild-consequences and the severe-consequences groups. High ratings correspond to
higher responsibilit in ficur

If a 0.05 significance level was used, did the study conclude that severe consequences

lead to greater attribution of responsibility?

Consequences  Degree of responsibility  Mean SD
Mild 4 5 3 3 41 2 6 35 1.6
7 8 6 5 563 14

D

Severe 4 5 4

B2. This is a regression analysis carried out on data concerning a bank’s efforts to reduce
the rate of loan defaults. The file contains financial and demographic information on
850 past and prospective customers. A regression is conducted on Credit Card Debt
(in ’000s) as the dependent variable which is regressed on Household Income (in "000s),
Debt to Income ratio (percentage) and Other Debts (in '000s).

Use the SPSS outputs to answer the following questions.

Figure 1: Regression Outputs from SPSS (Bank Loan data)

Model Summary

Adjusted R Std. Error of
Model R F Square Square the Estimate
1 7688 .590 589 1.36289

a. Predictors: (Constant), Other debt in thousands, Debt to
income ratin (x 1000 Household income in thousands

ANOVA®
Surm of
Model Squares df Mean Square F Sig.
1 Regression 2265.384 3 755.128 | 406.537 000"
Residual 1571.413 B246 1.857
Total 3836.797 249

a. Dependent Variable: Credit card debt in thousands

b. Predictors: (Constant), Other debt in thousands, Debt to income ratio (x100),
Household income in thousands

Coefficients®
Standardized Q5.0% Confidence Interval for
Unstandardized Coefficients Coefficients B

Model B std. Error Beta t Sig. Lower Bound | Upper Bound
1 (Constant) -1.647 123 -13.418 .000 -1.888 -1.406
Household income in - - P
thousands 032 .002 583 17.180 000 028 D38

Debt to income ratio = - 2 i

(x100) 173 010 547 16.576 000 153 194

Other debt in thousands -.013 026 -.020 -.483 522 -.064 038

a. Dependent Variable: Credit card debt in thousands

(a) Comment on the regression model (using the Model Summary Table and/or the

ANOVA table) e 'F
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(b) Write down the regression equation e (3)

(¢) How would you interpret the standardized (3) coefficients? -+~ (3)

B3. The following is a Factor Analysis done using survey data from questions designed to
assess the impact of sleep problems on various aspects of people’s lives.

Using the partial outputs from SPSS Factor Analysis run answer the questions that
follow.

Figure 2: Factor Analysis outputs from SPSS (Impact of sleep data)

Communalities
Initial Extraction
general health .352 408
physical fithess 406G 773
satisfied with sleep e o
¥ Q70
arnount i S
mood 604 .623
energy level 562 533
concent 674 884
KMO and Bartlett's Test Memory SE3 587
Kaiser-Meyer-0lkin Measure of Sampling 823 life sat T6& 779
Adequacy. .822 ' . .
Bartlett's Test of Approx. Chi-Square 673.817 overall well-being 819 865
Sphericity df 45 relationships 666 739
5ig. 000 Extraction Method: Principal Axis Factaring.
Total Variance Explained
Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Leadings
Factor Total % of Variance | Cumulative % Total % of Variance | Cumulative % Total % of Variance | Cumulative %
1 4.723 47.23 47.230 4.448 44 478 44.478 3.157 31.570 31570
2 1.546 15.456 62.686 1.182 11.621 56.099 1.874 18.743 50.312
3 1.080 10.800 72.486 551 6.512 62.611 1.230 12.298 62 611
4 785 7.854 81 440G
5 514 5.139 B6.579
& 402 4.028 90,507
7 345 3.453 94 050
) 244 2.443 96.503
8 233 2,331 98,834
10 417 1.166 100,000
Extraction Method: Principal Axis Factoring.
Rotated Factor Matrix®
Scree Plot Factor
o 3 2 3
overall well-being 875 311
o life sat 846 250
relationships 829 181 -.138
mood .68 387
37 concent 383 851 -.110
% memanry 364 574
= 2 energy level 473 S16 -.205
satisfied with sleep | S
\ amount e
] \\ physical fitness -.141 863
e S . general health 639
e Extraction Method: Principal Axis Factoring
v S T T v Rotation Method: Varimax with Kaiser Marmalization
Factor Number a. Fotation convergad in 5 iterations




Cl.
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(a) What does the KMO and Bartlett’s test indicate in this case? -« (2.5)
(b) Based on the communalities, which variable(s) should be dropped? ------ (2.5)
(c) Using the Total Variance Explained table differentiate % Variance in the columns
for extracted sun of square loadings & rotated sum of square loadings --- (2.5)

(d) Interpret the Scree plot. How can you derive this from the table of “Total Variance

Explained”™ e (2.5)

()

Section C (Case Study)

An engineer is designing a battery for use in a device that will be subjected to some
extreme variations in temperature. The only design parameter that he can select at
this point is the plate material for the battery, and he has three possible choices.

The engineer decides to test all three plate materials at three temperature levels
15, 70, and 125°F — because these temperature levels are consistent with the product
end-use environment.

Four batteries are tested at each combination of plate material and temperature, and
all 36 tests are run in random order.

The experimental design and the resulting observed battery life (in hours) data are
shown below. The row and column totals are shown in the margins of the table, and
the circled numbers are the cell totals.

Figure 3: Case Study: Battery life

Life Data {in hours) for the Battery Design Experiment

Temperature CF)

Material

Type is 70 125 o
130 155° . ie 34 40 5N
{530 229 2300 :
\ 74 1w 80 75 &9 8 52 S 998
150 8 136 Vs 2 705 s
R {198}
2 15¢ 126 QM/} 106 115 ;;{7?) S8 45 1./ 1300
138 10 e 174 120 ey 9 - 04 .
70 583 3
3 16% 160 k» s 150 139 &—/ 82 &0 L) 151
Vi 1738 1291 770 3799 = y_

Figure 4: Battery Experiment Data
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) Compute the Two-way (10)
n
\Ma\.:\:. m Akfw\ — /‘VN ==
=1

Also 1f there are k values going into a marginal, the corresponding

55 =
RRRIPUR: 470
Grand average battery life, y = £
36
on 1738
Awverage battery life for temperature 15°F, {150 = 13
4 %

=0

@%ﬂm:%mgiti = 12 :\%,wo 65 \.QWOC - @wmmo_ — 36 y-

(b) What do we mean when we say that a Factor (in ANOVA) is significant? Based
on the computed ANOVA Table, which factor(s) appear(s) to be significant? Use
a:=0.05. ceeees (5)




(a) Compute the Two-way (10)
Hint: Mufxc - X)) =
i=1 i=1

Also 1f there are k values going into a marginal, the corresponding

DR 7§,
Grand average battery life, 7 = ETH
36
Cr i 1738
Awverage battery life for temperature 15°F, §y50 = 123
4 x

.@r@.ﬂm:gml;fi =12 —Qmao 4 \.QWOc T @wmaow — 36 ‘MM
(b) What do we mean when we say that a Factor (in ANOVA) is significant? Based

on the computed ANOVA Table, which factor(s) appear(s) to be significant? Use
EElIE : 00 B Mmoo e Al w oo g eseme (5)
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F Table (Percentage point of F-Distribution (¢=0.05)
Numerator Degrees of Freedon (Numeratar DF )
Denominator s
Degrees of
Freedom
1
2
3 87
4 5 86]
s 462
6 599 54| 478 453 435 428 421 E 354
7 559 474 435 412 387 387 379 3 351
s 5.32] 4.46]  4.07] 384 263 358 3.0 3 3.22
,,,,,,, 3 512[ 496 386 363 348 337 328 323 301
10 496] 410 371] 348 333 5.2 3.14 307 283
—m 454 350|330 3,09 295 253 249 243 241
2 275 349 3724 306 2.85 243 238 234 30
13 a67 341 318 292 2.77] 234 2.30] 229 21
14 2.6 334 3.1 2,35 2.70] 227 222 218 13
1 4.54) RS IR 375 264 220 216 211 7
16 440 363 324 3.01| 285 2.74 266 259 254 249 2.2 224 219 215 211 208 201
7 445 359 320 206 281 270 261 255 249 245 _2.39 219 215 210| 206 201 196
18 441|385 348 293 277 266 258 251 248 241 234 235 213 208 202 197 182
19 438] 352 3.3 290 2.74] 263 2.54 246 242 238 2.1 211 207 203 198 193 168
20 435 349 a310] 287 271 260 253 245 239 208 2.29 208 204 199 1.3 1.9 1.69
21 432 347|307 284 cee| 257 248 242 237 233 229 2.0 1.96] 192 187 182
22 430] 348] 305 282 2.66| 2.55] 246 240 234 230 2.23 2.03 1.04] 189 184 179
23 428 342] 303 280 264 253 244 237 232 227  2.20 2.01 191 188 181 178
24 426 34p| 30| 278 262 251 249 236 2080 223 218 158! 189 184 179 174
25 424] 3.36] 209 276 2.60| 249 240, 234 228 224 219 1.96 167 182 177 1.7
26 3337 298] 274 56 247 223 215 207 G5 Vs Yeg 185 180l 175 169
27 421 338 296 279 57| 2.49) 220 23] 20§ 7 188 184 179 173 168
28 20] 354 265 271 250  2.45) 219 2.12] 204 167162 177 171 166
23 448 3233 203 270 255 243 278 215 203 135 181 173 170|164
30 417|332 263 283 243 243 216 209 261 ves e ThTs e 168
a0 408|323 284 2861 45 233 225 216 212 208 200 192 174 174 169 164 198 1.1
60 460 318 276 253 237 2295 217 T R K R TF6 YRS s s3] 147 139
120 302 307 268 245 220 218 2 020 1.96] 161 1.83] 1.79] 161, 155 1.50 143 135 126
inf. 384 300 261 237 222 210 201 104 1.8 152 146 140 132 1.22] 185

4 Student’s t distribution

Inverse /'

The table below contains the quantiles of Student’s t distibution with i+ degrees of free-

dom.

X ~t{e). Thus 2 =
The table only contains the quantiles for p
exploiting the symmety of the t distribution: F

¢ of the cumulative distribution function {quantiles)

For @ « p « 1 the quantile 15 the value of » for winch P{X x} == p, where

Frim).

quantiles can be obtained by

1 - p).

i [XES BF [ (18]
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