Dear Laurie:

Looks good, except that your ch-squared calculations
are wrong.  You did not show details so I cannot tell
where you made a mistake (Your RR and OR, expected
values and use of the chi-squared test are correct,
just your calculated chi-squared value is off.).

score so far:  6/10
Laurie Teitelbaum

Homework 2B

The following observations are recorded:

                     

  Diet A              Diet B        Total 
Cancer             
      30(a)
60(b)

90 (a+b)
No Cancer       
353 (c)
357(d)

710 (c+d)
Total                          383 (a+c)       417(b+d)             800(a+b+c+d)
 



Df= (r-1)(k-1)= (2-1)(2-1)= 1
A.  Assume these are prospective data.

Please formulate an appropriate null hypothesis addressing whether diet affected the development of cancer, evaluate that null hypothesis, draw conclusions, and apply statistical inference, if appropriate (show all calculations explicitly). (5 points)

Ho: cancer is independent of diet;  RRcancer = 1.0;   ( = 0.05

H1: the development of cancer will be affected by differences between diets A and B

Probability of cancer, diet A:   a/(a + c) =    30/383 = 0.0783

Probability of cancer, diet B:   b/(b + d) = 60/417 = 0.1439

Relative Risk ratiocancer = RRcancer = [a/(a + c)]/[b/(b + d)] =  0.0783/ 0.1439= 0.5441

Ea = [(a + b)(a + c)]/(a + b + c + d)   =  [(90)(383)]/800    =  43.0875

Eb = [(a + b)(b + d)]/(a + b + c + d)  =  [(90)(417)]/800    =  46.9125
Ec = [(c + d)(a + c)]/(a + b + c + d)  =   [(710)(383)]/800  =   339.9125
Ed = [(c + d)(b + d)]/(a + b + c + d)  =  [(710)(417)]/800  =   370.0875

(2CALC = [(‌ Oa – Ea ‌ - 0.5)2/Ea] + [(‌ Ob – Eb ‌ - 0.5)2/Eb] + [(‌ Oc – Ec ‌ - 0.5)2/Ec] + [(‌ Od – Ed ‌ - 0.5)2/Ed]

(2CALC = [(‌ 30 – 43.0875 ‌ - 0.5)2/43.0875] + [(‌ 60 – 46.9125 ‌ - 0.5)2/46.9125] + [(‌ 353 – 339.9125 ‌ - 0.5)2/339.9125] + [(‌ 357 – 370.0875 ‌ - 0.5)2/370.0875

=4.2848 + 3.3775 + 0.4661 + 0.4989 = 8.6273
(2TABLE; alpha: 0.05; df: 1) = 3.84   
 8.6273 > 3.84   so we reject Ho.
Therefore we infer that the development of cancer in the population of interest is affected by differences between diets A and B  and the relative risk of developing cancer with Diet A is 54.41% those of developing cancer with Diet B. 

B.  Assume these are retrospective data.

Please formulate an appropriate null hypothesis addressing whether diet affected the development of cancer, evaluate that null hypothesis, draw conclusions, and apply statistical inference, if appropriate (show all calculations explicitly). (5 points)

Ho: cancer is independent of diet;  RRcancer = 1.0;   ( = 0.05

H1: the development of cancer is affected by differences between diets A and B

odds of cancer, Diet A:  a/c =   30/353 = 0.085

odds of cancer, Diet B:  b/d = 60/357 = 0.168

Odds Ratiocancer = ORcancer = (a/c)/(b/d) = 0.085/ 0.168= 0.506

Ea = [(a + b)(a + c)]/(a + b + c + d)   =  [(90)(383)]/800    =  43.0875
Eb = [(a + b)(b + d)]/(a + b + c + d)  =  [(90)(417)]/800    =  46.9125
Ec = [(c + d)(a + c)]/(a + b + c + d)  =   [(710)(383)]/800  =   339.9125
Ed = [(c + d)(b + d)]/(a + b + c + d)  =  [(710)(417)]/800  =   370.0875
(2CALC = [(‌ Oa – Ea ‌ - 0.5)2/Ea] + [(‌ Ob – Eb ‌ - 0.5)2/Eb] + [(‌ Oc – Ec ‌ - 0.5)2/Ec] + [(‌ Od – Ed ‌ - 0.5)2/Ed]

(2CALC = [(‌ 30 – 43.0875 ‌ - 0.5)2/43.0875] + [(‌ 60 – 46.9125 ‌ - 0.5)2/46.9125] + [(‌ 353 – 339.9125 ‌ - 0.5)2/339.9125] + [(‌ 357 – 370.0875 ‌ - 0.5)2/370.0875

=4.2848 + 3.3775 + 0.4661 + 0.4989 = 8.6273

(2TABLE; alpha: 0.05; df: 1) = 3.84   
 8.6273 > 3.84   so we reject Ho.
Therefore we infer that the development of cancer in the population of interest is affected by differences between diets A and B. And the odd of developing cancer with Diet A is 50.60% those of developing cancer with Diet B. 

Due:  midnight EDT, May 3, 2004.

