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PGDM 15-17
Statistics for Business Analysis
DM-107
Trimester-1, End-Term Examination: September 2015

Time allowed: 2 hrs 30 min Max marks: 50

Roll No:

This paper contains 5 pages, and three sections.
Please show all workings clearly. Calculators may be used. Required tables and some
formulae have been provided at the end of this question booklet. A correct answer
may not fetch credit unless backed by step-by-step working.

Section A

Attempt ANY 3 questions from the 5 questions in this section. (3 % 5)

Al. In what way may an estimate be less meaningful because of

(a) A high confidence level?
(b) A narrow confidence interval?

A2. The following sample of eight observations is from an infinite population with a normal
distribution: ™3 764 832 910 801 775 848 81.0

(a) Find the sample mean.
(b) Estimate the population standard deviation.

(c) Construct a 98% confidence interval for the population mean.
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A3. The registrar for a university system needs to know what proportion of students have
GPA < 2.0. How many students’ grades should be looked at in order to determine this
proportion to within +0.01 with a 95% confidence?

A4. If our goal is to accept a null hypothesis that p = 36.5 with 96% certainty when it is
true, and our sample size is 50, diagram the acceptance and rejection regions for the
following alternative hypothesis:

(a) p+#36.5
(b) u < 36.5

A5. Your null hypothesis is that the battery for a heart pacemaker has an average life of
300 days, with the alternative hypothesis being that the battery life is more than 300
days. You are the quality control engineer for the battery manufacturer.

(a) Would you rather make a Type I or a Type II error? Why?
(b) Based on your answer to part (a), should you use a high or a low significance level
(a)? Justify.
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Section B

Attempt ANY 2 questions from the 3 questions in this section. (2 x 10)

Bl. The Government Accounting Office (GAQ) is interested in sceing whether similar-sized
offices spend similar amounts on personnel and equipment. (Offices spending more are
targeted for special auditing.) Monthly expenses for three offices have been examined:
one office each in the Agricultural Depertment, State Department and Interior Depart-
ment. The data follow. At the 0.05 significance level, are there differences in expenses
for the different offices?

Monthly Office Expenses ($ thousands) for some past months

Agriculture 10 8 11 9 12
State 15 9 8 10 i3 i3
Interior 8 16 12
Group -
Summary Statistics: ;l ]’;jmw) Ag mwltu;; Smg; In'i'mﬁlf)fg 1?5://
D, 4 510 . 808 464 1782

B2. An advertising firm is trying to determine the demographics for a new product. They
have randomly selected 75 people in each of 5 different age groups and introduced the
product to them. The results of the survey are given in the following table:

Age Group
Future Activity 18-29 30-39 40-49 50-59 60-69
Purchase frequently 12 18 17 22 32
Seldom purchase 18 29 29 24 30
Never purchase 45 32 29 29 13

(a) Calculate the sample x? value.

(b) State the null and the alternative hypotheses.

(c) If the level of significance is 0.01, should the null hypothesis be rejected? (Sketch
the sampling distribution, along with the test statistic and the critical region.)

B3. Realtors are often interested in seeing how the appraised value of a home varies ac-
cording to the size of the home. Some data on area (in thousands of square feet) and
appraised value (in thousands of dollars) for a sample of 11 homes follow.

Area 11 15 16 16 14 13 11 17 19 15 1.3
Value 75 95 110 102 95 87 82 115 122 98 90

(a) Estimate the least-squares regression to predict appraised value from size.
(b) Calculate the standard error of the estimate, s, for these data.
(c) Calculate the sample coefficient of detremination, r?, for these data.

S Area Y Value Y Area® Y Value? S Area x Value

Summary Statistics: 16 1071 23.88 106285 1591.8
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Section C

Feronetics specializes in the use of gene-splicing techniques to produce new pharma-
ceutical compounds. It has recently developed a nasal spray containing inter feron,
which it believes will limit the transmission of the common cold within families. In the
general population, 15.1% of all individuals will catch a rhinovirus-caused cold once
another family member contracts such a cold. The interferon spray was tested on 180
people, one of whose family members subsequently contracted a rhinovirus-caused cold.

Only 17 of the test subjects developed similar colds.

(a) At a significance level of 0.05, should Feronetics conclude that the new

effectively reduces transmission of colds?

(b) What should it conclude at o = 0.02?
(¢) On the basis of these resulis do you think Feronetics should be
the new spray? Explain.

(1 x 15)

V

allowed to market

Tables
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F Table {Percentage point of F-Distribution («=0.05)
HWumerator Decrees of Freedom (Numerator DF
Denominator
Degrees of
Freedom 1 2 3 4 8 S 18 1% 15 20 24 40
1 161.45] 196 50] 215 71] 224 58] 2 230.88] 240.54] 241.08] 243.91] 245.95] 248.01] 249 09 251.14
2 1851 1000 1916 1925 19.37] 19.38] 1040 1941 19.43] 1945 1045 19,47
3 10,13 655 oz8l 912 885 881 879 874 670 866 664 8.58
4 7.71] 694 659 6.39 604 600 598 591 588 580 577 5.72]
5 681 5790 541 519 482 477 474 468 463 456 453 448
598 514 4.53 415 4.10| 408 400 394 387 384 377, 374
558 474 4.12 373 3668 364 357 351 344 349 334 330
532] 448 384 344 339 335 328 322 313 312 3.04f 301
512 42§ 3.63] 323 318 314 307 301 294 290 286 283 279
4.86]  4.19] 3.48] 307 302 298 201 283 277 274 270 266 262
484 308 350 336 320 295 290 285 278 272 288 261 2571 253 o248 245 244
4.75] 389 349 326 311 285 280 275 269 262 254 251 247 243 238 234 230
467 381 341 378 503 2771 271 267 260 253| 246 242 238 2 2300 225 221
4600 374 334 311 704 270 265 260 253 246 239 235 23 227 222 148 213
454 368 326 306 290 264 259 254 248 240 233 229 225 26 216 211} 207
446 363 324 301 259 254 248 242| 235 228 223 215 2.41] 206 201
445 350 320 266 255 249 245 238 231 223 214 210 206 261 196
441 355 3.16] 243 251 246 241 234 237 219 215 208 202 197 1%
438 352 313 240 248 242 238 231 2323 216 211 2.03] 158 193 188
4.35] 248 310 287 245 230 235 228 2200 212 208§ 1990 198 190 185
432 3470 307 284 242 237 232 2258 218 210 209 198 192 187
430 344 308 2829 240 234] 230 223 215 207 203 1. 180 184
4.28] 342 303 280 237 232 2271 220 213 209 201 1.1 186 181
4.26] 340 303 278 236 230 225 218 211 203 198 189 184 179
4.24] 339 299 276 234 228 224 216 208 201 196 1.87] 1.8 1.77
423 337 298] 274 230 232 277 2220 215 207 199 19§ 185 1 1.75)
421 335 296 273 2.37] 231 225 z20] 213 208 197] 193 184 1 1.73
420] 334] 208 27y 2 236 228 224 218 212 o204 106 109% 1820 17 171
4.18] 333 293 270 255 235 228 222 218 210 203 194 100 181 1. 1.70
417 332 262 289 253 233 2271 22y 218 209 201 193 189 1.79] 17 1.68]
408 323 284 281 245 234 225 218 212 208 200 1.92] 1.84] 179 169 1 1.58
400 315 278 253 237 225 217 210 204 ve9| 162 184 175 1.7 158 1 1.47]
392 307 268 225 229 218 208 202 186 1o 183 175 1.66 16 1.50] 1 1.35)
38g 2000 261 237] 222 20 201 194 188 183 175 167 157 150 1460 1 1.22)
Pagce B




Standard Normal Cumulative Probability Table

Cumulative probabllities for NEGATIVE z-vabies sre shown i the fotlowing tetis
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4 Student's t distribution

Iverse /i p: of the cumulative distribution function {quantiles)
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Formulae etc.
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