PGDM 2014 - 16
Research Methodology
Subject Code- DM-206
Trimester — II, End-Term Examination: December 2014

Time allowed: 2 hrs 30 min Max Marks: 50

Roll No:

Instruction:  Students are required to write Roll No on every page of the question paper, writing
anything except the Roll No will be treated as Unfair Means. In case of rough work please use
answer sheet.

Section A
Attempt ANY three questions in this section. Each question carries 5 marks. (3x5)

Al. ldentify process steps for conducting a marketing research. Highiight the measures that
need to be taken at each step to minimize errors.

AZ2. For a marketing research explain ‘Validity” and ‘Reliability’.

A3.
(@) Detail the steps of constructing a questionnaire
(b) List at least 10 local controls in a research design to find out if three different teachers

of BRM are equally effective.

A4. Compare and contrast the following
(a) Informal and Formal research design
(b) Factorial design and Latin Square design

AS. Comment on the size of the sample in cases of Exploratory, Descriptive and Causal
researches.

Section B
Attempt ANY two questions in this section. Each question carries 10 marks. 2x10)
BI. A continuous production plant of chemicals is considering changing the design of the

workstation at the main control room to increase the productivity of staff. The
management feels that the existing workstation is not ergonomically designed and it
can be substantially improved. Three vendors have offered their models: Magnum,
Classic and Exotica. The vendor offering Classic is charging more than the other two
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brands. He claims that the tests have shown that the average time taken by workers,
when 6 workers were randomly allocated to each machine, is less on his model.

Workstation Designs
Magnum Classic Exotica
Worker 1 59 Worker 7 58 Worker 13 63
Worker 2 56 Worker 8 35 Worker 14 60
Worker 3 60 Worker 9 54 Worker 15 58
Worker 4 52 Worker 10 54 Worker 16 60
Worker 5 54 Worker 11 50 Worker 17 57
Worker 6 58 Worker 12 52 Worker 18 60
Count 6 6 6
Mean 56.50 53.83 59.67
Std Dev 3.08 2.1 2.07

If above data set is analyzed with One Way ANOVA, following table is obtained:

ANOVA

Source of Variation SS df MS 5 Ferit
Between Groups 102.33 3.68
Within Groups 105.66

Total 208

Management feels that the way test has been conducted is wrong. The test was repeated by
noting the time taken by the same worker for the same job when performed on three different
models.

Workstation Designs
Magnum Classic Exotica Mean Std Dev

Worker 1 55 55 54 54.67 0.58
Worker 2 56 55 57 56.00 1.00
Worker 3 58 54 53 55.00 2.65
Worker 4 52 54 57 54.33 2.52
Worker 5 54 50 54 52.67 2.31
Worker 6 51 52 53 52.00 1.00
Count 6 6 6

Mean 54.33 53.33 54.67

Std Dev 2.58 1.97 1.86

(a) Help management analyze this data and draw conclusion.

(b) Is the vendor justified to charge higher price for Classic? Explain why?
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B2.The owner of a small movie hall used multiple linear regression on past eight weeks
sample data to predict weekly gross revenue (y) as a function of television advertising

(x,) and news paper advertising (x,):

$=83.2+229 x, +1.30 x,

The computer solution provided SST = 25.5 and SSR = 23.435.
The Standard Errors of the coefficients of x, and x,are 0.304 and 0.321
respectively.

(a) Compute R’ and R’.
(b) Is there significant correlation among population elements?
(c) When television advertisement was only independent variable, R’ = 0.653 and R’ =

0.595. Do you prefer multiple regression results? Explain.
(d) Use a =0.01 to test the hypotheses

Hy:B=p5=0
H, : p, and/orp, is not equal to 0
(e) Use «a =0.05 to test the significance of £3,. Should x, be dropped from the model?

B3.
(a) What is the conceptual framework of factor analysis? Under what circumstances a researcher
should apply factor analysis?
(b) Describe the steps followed in performing Factor Analysis by SPSS. For every step explain how
the outcome of the step can be used by the researcher in interpreting the result.

SECTION C
This section is compulsory and carries 15 marks. (1 x 15)

C1.A firm engaged in floriculture wishes to select proper combination of type of seed,
moisture level and fertilizer used to influence the growth of rose plant and hence yield
of flowers.

A six month long controlled experiment was conducted with six identical pieces of
land in which three types of seeds (S1, S2 and S3) were used under three moisture
levels (High, Medium and Low) and with three types of fertilizer (Organic, Synthetic
and Nitrogenous). Average daily yield of flowers after twelve weeks onwards were
tracked.

The firm wishes to know as to which combination of seed, moisture level and
fertilizer may yield maximum flowers. In effect the firm wishes to know if choice of
seed type, moisture levels and fertilizer type do affect the flower output.

Stage 1
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Initially a factorial design experiment was conducted as given below and daily outputs
of flowers were recorded as given in Table 1:

TABLE 1 Seed1 |Seed2 | Seed3

Moisture level High 142 156 136
Moisture level High 163 174 152
Moisture level High 149 185 163
Moisture level High 180 175 175
Moisture level Medium 144 159 170
Moisture level Medium 189 145 138
Moisture level Medium 112 119 145
Moisture level Medium 147 158 163
Moisture level Low 185 176 192
Moisture level Low 187 195 179
Moisture level Low 158 169 194
Moisture level Low 175 185 190

The analysis of two way ANOVA is displayed below with some missing values:

ANOVA

Source of Variation SS dr MS F P-value  Fcrit
Sample 2 0.00 3.35
Columns 238.39 2 0.67 3.35
Interaction 846.44 4 0.58 2.73
Within 7858.00
Total 15552.89

Stage 11

Next a data collection plan has been developed as per the following table (Table 2) with
three types of fertilizers as global hypothesis:
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TABLE 2 Seed1 | Seed2 | Seed3
Moisture level High F-Org F-Synth | F-Nitro
Moisture level High F-Org F-Synth | F-Nitro
Moisture level High F-Org F-Synth | F-Nitro
Moisture level High F-Org F-Synth | F-Nitro
Moisture level Medium | F-Nitro | F-Org F-Synth
Moisture level Medium | F-Nitro | F-Org F-Synth
Moisture level Medium | F-Nitro | F-Org F-Synth
Moisture level Medium | F-Nitro | F-Org F-Synth
Moisture level Low F-Synth | F-Nitro | F-Org
Moisture level Low F-Synth | F-Nitro | F-Org
Moisture level Low F-Synth | F-Nitro | F-Org
Moisture level Low F-Synth | F-Nitro | F-Org




The actual data collected as per the plan shown in table 2 is given in Table 3 below:

TABLE 3 Seed1 |Seed2 | Seed3

Moisture level High 196 185 159
Moisture level High 189 169 157
Moisture level High 185 173 148
Moisture level High 189 188 163
Moisture level Medium 189 177 192
Moisture level Medium 167 149 183
Moisture level Medium 193 196 175
Moisture level Medium 185 153 149
Moisture level Low 176 189 168
Moisture level Low 187 195 172
Moisture level Low 198 169 196 .
Moisture level Low 176 156 190

The ANOVA table for the data in Table 3 is shown below:

Total Seed 1 Seed 2 Seed 3
Count 12 12 12
Sum 2230 2099 2052
| Average 185.8333 | 174.9167 171
Variance 80.33333 | 264.2652 274
ANOVA
Source of
Variation SS df MS F P-value  Fcrit
Sample 255:17 2 12758 0.67 0.52 3.35
Columns 1418.17 2 709.08 370 0.04 3.39
Interaction 1380.17 4 345.04 1.80 0.16 273
Within 5169.25 27  191.45
Total 8222.75 35

C1.After Stage I can the firm proceed to use Latin Square Design in this case to test three
independent hypotheses? Explain. (Marks 4)

C2.State all three sets of hypotheses and interpret them. (Marks 6)

C3. What will be your recommendation to the firm? Explain. (Marks 5)
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t Table

cum. prob t 50 s t g0 tgs t g0 t s t 975 t g9 t 995 t 999 t 9995

one-tail 0.50 0.25 0.20 0.15 0.10 0.05 0.025 0.01 0.005 0.001 0.0005
two-tails 1.00 0.50 0.40 0.30 0.20 0.10 0.05 0.02 0.01 0.002 0.001

1 0.000 1.000 1.376 1.963 3.078 6.314 12.74 31.82 6366 318.31 636.62
2 0.000 0.816 1.061 1.386 1.886 2.920 4.303 6.965 9.925 22327  31.599
3 0.000 0.765 0.978 1.250 1.638 2.353 3.182 4.541 5.841 10.215 12.924
4 0.000 0.741 0.941 1.190 1.533 2432 2776 3.747 4.604 7173 8.610
5

Confidence Level

t-table xls 7/14/2007



F Values for a = 0.05

iy (N ameral~
do 1 2 3 4 5 6 7 8 9
( d;_p\_o mul:')

1 1614 1995 2157 224.6 2302 2340 2368 2389 2405

2 1851 19.00 19.16 19.25 19.3 19.33 19.35 19.37 19.38

3 1013 955 928 912 901 894 889 885 88l

4 771 694 659 639 626 616 609 604 6.00

5 661 579 541 519 505 495 488 482 477

6 599 514 476 453 439 428 421 415 410

7 559 474 435 412 397 387 379 373 3.68

8 532 446 407 384 369 358 350 344 3.39

9 512 426 38 3.63 348 337 329 323 318
10 496 416 371 348 333 322 314 307 3.2
11 484 398 359 336 320 309 301 295 290
12 475 389 349 326 311 300 291 28 2.80
13 467 381 341 318 3.03 292 283 277 271
14 460 374 334 311 296 285 276 270 2.65
15 454 368 329 306 290 279 271 264 2.59
16 449 363 324 301 285 274 266 259 254
17 445 359 320 296 281 270 261 255 249
18 441 (36 . 36 293 - 2FF . 2664 258 281 246
19 438 352 313 290 274 263 254 248 242
20 435 349 310 287 271 260 251 245 239
21 432 347 307 284 268 257 249 242 237
22 430 344 305 282 266 255 246 240 2.34
23 428 342 303 280 264 253 244 237 232
24 426 340 301 278 262 251 242 236 230
25 424 339 299 276 260 249 240 234 2.8
26 423 337 298 274 259 247 239 232 227
27 421 335 296 273 257 246 237 231 225
28 420 334 295 271 256 245 236 229 224
20 418 333 293 270 255 243 235 228 2.22
30 417 332 292 269 253 242 233 227 221
40 408 323 284 261 245 234 225 218 2.12
60 4.00 3.15 276 253 237 225 217 210 2.04

120 3.92 3.07 268 245 229 217 209 202 196
inf 384 3.00 260 237 221 210 201 194 188
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F Values for a = 0.05

20

248.0
19.45
8.66
5.80
4.56
3.87
3.44
3.15
2.94
277
2.65
2.54
2.46
2.39
2.33
2.28
2.23
2.19
2.16
2,12
2.10
2.07
2.05
2.03
2.01
1.99
1.97
1.96
1.94
1.93
1.84
1.75
1.66
1.57
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24

249.1
19.45
8.64
5.77
4.53
3.84
3.41
3.12
2.90
2.74
2.61
2.51
2.42
2.35
2.29
2.24
2.19
2.15
2519
2.08
2.05
2.03
2.01
1.98
1.96
1.95
1.93
1.91
1.90
1.89
1.79
1.70
1.10
1.52

30

250.1
19.46
8.62
5.75
4.50
3.81
3.38
3.08
2.86
2.70
2.57
2.47
2.38
2:31
2.25
2.19
215
21
2.07
2.04
2.01
1.98
1.96
1.94
1.92
1.90
1.88
1.87
1.85
1.84
1.74
1.65
1.55
1.46

40

251.1
19.47
8.59
5.72
4.46
3.77
3.34
3.04
2.83
2.66
2.53
2.43
2.34
22T
2.20
2.15
2.10
2.06
2.03
1:99
1.96
1.94
1.91
1.89
1.87
1.85
1.84
1.82
1.81
129
1.69
1.59
1.50
1.39

60

252.2
19.48
8.57
5.69
4.43
3.74
3.30
3.01
2.79
2.62
2.49
2.38
2.30
2.22
2.16
2.11
2.06
2.02
1.98
1.95
1.92
1.89
1.86
1.84
1.82
1.80
1.79
1.77
1.75
1.74
1.64
1.53
1.43
1.32
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253.3
19.49
8.55
5.66
4.40
3.70
327
2.97
2.75
2.58
2.45
2.34
2.25
2.18
2.11
2.06
2.01
1.97
1.93
1.90
187
1.84
1.81
1.79
1.77
1.75
1.73
171
1.70
1.68
1.58
1.47
1.35
1.22

inf
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3.67
3.23
2.93
2.71
2.54
2.40
2.30
2.21
2.13
2.07
2.01
1.96
1.92
1.88
1.84
1.81
1.78
1.76
1.73
1.71
1.69
1.67
1.65
1.64
1.62
1.51
1.39
1.25
1.00



