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7.10 Summary
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7.11 Practice Problems
14. Suppose a hypertension trial is mounted and 18 participants are randomly assigned to one
of the comparison treatments. Each participant takes the assigned medication and his or
her systolic blood pressure is recorded after 6 months on the assigned treatment. The data
are shown in Table 7.58.

Standard Treatment (1) Placebo (2) New Treatment (3)
124 134 114
111 143 117
133 148 121
125 142 124
128 150 122
115 160 128

Is there a difference in mean systolic blood pressure among treatments? Run the appropriate
test at o = 0.05.

Answer:
Step 1. Set up hypotheses and determine level of significance.
Hoi
Hi:: a=10.05
Step 2. Select the appropriate test statistic.
Step 3. Set up decision rule.
df, o =0.05
df, 1 2 3 4 5 b 7 8 9 10 20 30 40 50
1T 1814 1995 2157 22446 2302 2340 2368 2389 2405 2419 2480 2501 2511 2518
21851 1900 1914 1925 1930 1933 1935 1937 1938 1940 1945 19446 1947 1948
3 1013 955 928 912 901 89 889 88 881 879 845 842 859 858
4 TT1 494 459 639 426 616 409 404 400 594 580 575 572 570
5 4461 579 541 519 505 495 488 482 477 474 456 450 bbb 444
& 599 514 476 453 439 428 421 415 410 406 387 381 377 378
7 559 474 435 412 397 387 379 373 348 3464 344 338 334 3.32
8 532 446 407 384 349 358 360 344 339 335 315 308 304 302
Q@ 512 426 386 3463 348 337 329 3.23 318 314 294 284 283 280
10 49 410 371 348 333 322 314 307 302 298 277 270 2466 244

11 484 398 3589 336 320 309 301 295 29 285 245 257 253 251
12 475 389 349 326 311 300 2917 285 280 275 254 247 243 240
13 447 381 341 318 303 292 283 277 271 247 246 238 234 231
14 440 374 334 311 294 285 274 270 245 240 239 231 227 224
15 454 348 329 306 290 279 271 2464 259 2564 233 235 220 218

Reject Hy if >
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Step 4. Compute the test statistic.
Standard Placebo New Treatment
m= n= n3=
X 17 X 2= X 3=

If we pool all N= 18 observations, the overall (or grand) mean is

X =

3

We can now compute SSB =) n; (X;=X)?

J=!

SSB =
k n; va
Next, SSE = D> > " (X;- X))’
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New treatment (X-

x- 7
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X

=
Thus, Z;(xi - X,)’=
SSE = Zizlz:;(xi _)Zi)zz
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We can now construct the ANOVA table.

Source of Sums of Squares Degrees of Mean Squares
Variation (SS) Freedom (df) (MS)

Between Q
Treatments

Error or
Residual

Total

Step 5. Conclusion.

We reject Ho because > . We statistically significant evidence at o = 0.05 to
show that there is a difference in mean systolic blood pressure among treatments.
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22. Use the data shown in Problem 21 and test if there is an association between mother’s BMI and the

child’s obesity status (i.e., normal versus overweight/obese)? Run the test at a 5% level of signifi-

cance.
Child: Child:
. Total
Mother: Normal Overweight/Obese
Normal 40 16 56
Overweight 15 14 29
Obese 7 8 15
Total 62 38 100
Answer:
Step 1. Set up hypotheses and determine level of significance.
Ho:
Hi: o =0.05
Step 2. Select the appropriate test statistic.
The condition for appropriate use of this test statistic is that each expected frequency is at
least 5. In Step 4 we will compute the expected frequencies and we will ensure that the
condition is met.
Step 3. Set up decision rule.
df=( —1)( —1)= and the decision rule is: Reject Hy if >
Step 4. Compute the test statistic.
We now compute the expected frequencies using the formula:
Expected Frequency = (Row Total * Column Total)/N
The top number in each cell of the table is the observed frequency and the bottom number
is the expected frequency (shown in parentheses).
Child: Child:
. Total
Mother: Normal Overweight/Obese
40 16
Normal ( ) ( ) 56
Overweight 15 14 29
( ) ( )
7 8
Obese () () 15
Total 62 38 100
The test statistic is computed as follows:
2 2 2 2 2 2
o W0- Y 6- Y @5 ) (- ) (- ) (B~ )
©=
Step 5. Conclusion.
Hy because . We have statistically significant evidence at a
=0.05 to show that Hy or that mother’s BMI and child’s obesity status are




