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1. A pharmaceutical company is testing the efficacy of two different dosages (low and
high) of a new drug on the blood pressure of patients with hypertension. Additionally,
the company is interested in investigating whether there is a difference in drug
efficacy between male and female patients. Considering blood pressure is normally
distributed in the human population. Conduct a hypothesis test to investigate whether
there is a significant difference in the mean blood pressure reduction between the two
dosages and whether the effect of the dosage varies by gender. Identify if there exists
any interaction between dose and gender. Use a significance level of 0.05.

The data presented in the table below is systolic blood pressure (SBP) of each patient

measured at baseline and after 4 weeks of treatment: [12]
Dose Gender Baseline SBP | Post treatment SBP
Low Male 158 146
Low Male 155 144
Low Male 150 137
Low Male 153 139
Low Male 162 150
Low Female 162 150
Low Female 159 145
Low Female 157 142
Low Female 161 149
Low Female 167 154
High Male 168 132
High Male 174 136
High Male 172 130




High Male 169 135
High Male 170 131
High Female 174 139
High Female 172 135
High Female 170 132
High Female 170 138
High Female 176 130

Explain how mean of a chi-square distribution is equal to its degree of freedom. [3]

Table A.5. F-distribution where a = 0.05

Vs
Vi 1 2 3 4 5 6 7 8 9 10 12 15 20 24 30 40 60 120 oo
1 1614 199.5 2157 2246 2302 234.0 236.8 2389 2405 2419 2439 2459 2480 249.1 250.1 251.1 2522 2533 2543
2 1851 1900 19.16 1925 1930 1933 1935 1937 19.38 19.40 1941 1943 1945 1945 1946 1947 1948 1949 1950
3 10.13 955 928 912 901 89 88 885 881 879 874 870 866 864 862 859 857 855 853
4 771 694 659 639 626 616 609 604 600 596 591 586 580 577 575 572 569 566 563
5 661 579 541 519 505 495 488 482 477 474 468 462 456 453 450 446 443 440 436
6 599 514 476 453 439 428 421 415 410 406 400 394 387 384 381 377 374 370 3.67
7 559 474 435 412 397 387 379 373 368 364 357 351 344 341 338 334 330 327 323
8 532 446 407 384 369 358 350 344 339 335 328 322 315 312 308 304 301 297 293
9 512 426 38 363 348 337 329 323 318 3.14 307 3.01 294 290 286 283 279 275 271
10 496 410 371 348 333 322 314 307 302 298 291 285 277 274 270 266 262 258 254
11 484 398 359 336 320 3.09 301 295 290 285 2. 272 265 261 257 253 249 245 240
12 475 380 349 326 3.11 3.00 291 285 280 275 269 262 254 251 247 243 238 234 230
13 467 381 341 318 3.03 292 28 277 271 267 260 253 246 242 238 234 230 225 221
14 460 374 334 311 296 28 276 270 265 260 253 246 239 235 231 227 222 218 213
15 454 368 329 306 290 279 271 264 259 254 248 240 233 2290 225 220 216 211 207
16 449 363 324 301 285 274 266 259 254 249 - 235 228 224 219 215 211 206 201
17 445 359 320 29 281 270 261 255 249 245 2: 231 223 219 215 210 206 201 196
I8 441 355 316 293 277 266 258 251 246 241 234 227 219 215 211 206 202 197 192
19 438 352 313 290 274 263 254 248 242 238 231 223 216 211 207 2 198 193 1.88
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1. A study was conducted to compare the bone density (normally distributed) levels of
individuals who followed three different diets - a high protein diet, a low protein diet,
and a control diet. At the end of the study, the participants' bone density levels were
measured using a bone densitometer and recorded in grams per square centimeter
(g/cm?). The data is presented in the table below:

Bone density levels (g/cm?)
High protein diet Low protein diet Control diet
1.8 1.2 1.5
1.9 1.4 1.4
1.7 1.6 1.6
2.0 1.4 1.8
1.4 1.5 1.5
1.6 1.3 1.4

Using an appropriate parametric test perform a hypothesis test to determine if there is
a significant difference in bone density levels among the three diets at a significance
level of 0.01. [12]

2. You are developing a new formulation for a particular drug and want to determine how
the concentration of the active ingredient in the formulation (X) affects the
bioavailability of the drug (). You administered the new formulation to 8 healthy
volunteers at different concentrations and measured the bioavailability of the drug in

each individual. [7]
X (Concentration of active | Y (Bioavailability in %0)
ingredient in mg/ml)

10 8

20 13
30 17
40 23
50 28
60 33
70 38
80 44




(i) Determine the correlation coefficient between Concentration of active ingredient and
Bioavailability.

(i) Derive the equation of the regression line for predicting the bioavailability of the drug
based on the concentration of the active ingredient in the formulation.

3. Sixteen laboratory C57BL/6 mice were fed a special diet from birth through age 12
weeks. Their weight (in grams) is as follows:

23, 28, 27, 24, 25, 23, 24, 27, 28, 25, 24, 27, 28, 30, 25, 26
Can we conclude from the data that the diet results in a mean weight different from 25

grams? Let 0a=0.05. We do not have information regarding the distribution of weight.
(Choose a test that uses most of the available information) [6]



