
Assignment 4					Due date:   	Thursday, October 19, 2015  10:30 a.m.  

Purpose:  The purpose of this assignment is to demonstrate understanding of hypothesis testing in general, comment on readings and to perform a few hypothesis tests of means and of proportions.  

Show all your Stata code, output, and all other work.

1. Hypothesis test of one mean 

a. In the BREATH study, we ran tests of a direct metabolite of alcohol consumption, called phosphatidylethanol (PEth) on a cohort of persons with HIV entering care.  A value of >=50 ng/ml is considered indicative of heavy alcohol use over the past several weeks.  Write the null and alternative hypothesis for a hypothesis test that the average PEth value for the population from which our sample was drawn is <50 ng/ml (the null).  What are you setting as your significance level?
H0: PEth >= 50
H1: PEth < 50
P < 0.05

b. Use the data set BREATH cohort and comparisons_v1.dta.  Use the summ command to get the mean and standard deviation of the PEth values, and using these, calculate your test statistic and get the p-value for the test using the ttail command.  Show all the steps in getting your answer.
[image: ]
[image: ]
c. Run the ttesti command to check your work.  

[image: ]

d. Because the data are already in Stata, you can also run the ttest command, rather than using the “immediate” function.  Run ttest in Stata and compare the results to your previous results.

[image: ]
e. Give the p-value and state your conclusion.   
P = 1.00 that the mean PEth value is >= 50

2. Hypothesis test of one proportion (25 points)  

a. Make a new variable representing PEth>=50 ng/ml (no=0, yes=1).  There are a lot of missing values (PEth tests not yet run), so be sure these remain coded as missing. Run tab to find the proportion.  Many ways to do this – this is one:

[image: ]
[image: ]

b. Write the null and alternative hypothesis for a hypothesis test of whether only a small proportion of the population is drinking heavily, i.e. whether or not the proportion with PEth>=50 ng/ml is less than 10% (the null). Also set the significance level.
H0: Pr(PEth >= 50) < 10%
H1: Pr(PEth < 50) >= 10%

c. Use a Stata command to run the hypothesis test using the normal approximation.

Prtest peth50 ==.1

[image: ]

d. Use a Stata command to run the hypothesis test using the binomial distribution.
[image: ]

e. Compare your results in c and d and explain differences or similarities and your overall conclusion.
No difference in conclusions. Must reject the hypothesis that only a small percentage have PEth >=50

3. Read the Ioannidis article.  In a few sentences, what do you think is the main point of the article? How does he suggest we improve our research methods?

[bookmark: _GoBack]The results from RCTs reported in the literature is often wrong as studies are underpowered, not able to be replicated, and the effect sizes are so small as to be unlikely to be true. (also biased by study design or industry sponsorship).

4. Read the Allen & Seaman article on hypothesis testing.  Is it possible to test for the equivalence of two means (proportions)?  How does testing for ‘non-inferioritiy’ test for equivalence?

Uses the lower or upper confidence bound to test equivalence
image4.emf
ttest peth == 50

One-sample t test

Variable Obs Mean Std. Err. Std. Dev. [95% Conf. Intervall]
peth 287 138.3167 12.6791 214.7975 113.3605 163.2729
mean = mean(peth) t = 6.9655

Ho: mean = 50 degrees of freedom = 286
Ha: mean < 50 Ha: mean !'= 50 Ha: mean > 50

Pr(T < t) = 1.0000 Pr(|T|] > |t]) = 0.0000 Pr(T > t) = 0.0000










image5.emf
gen peth50 =
(324 missing values generated)

replace peth50 = 1 if peth >= 50
(169 real changes made)










image6.emf
replace peth50 = 0 if peth < 50
(155 real changes made)

replace peth50 = . if peth ==
(37 real changes made, 37 to missing)










image7.emf
One-sample test of proportion Number of obs = 287

Variable Mean Std. Err. [95% Conf. Intervall
peth50 .4599303 .0294191 .4022699 .5175908
p = proportion(peth50) z = 20.3254
Ho: p = 0.1
Ha: p < 0.1 Ha: p !'= 0.1 Ha: p > 0.1
Pr(z < z) = 1.0000 Pr(|Z| > |z|) = 0.0000 Pr(Z > z) = 0.0000










image8.emf
bitest peth50 == 0.1
Variable N Observed k Expected k Assumed p Observed p
peth50 | 287 132 28.7 0.10000 0.45993
Pr(k >= 132) = 0.000000 (one-sided test)
Pr(k <= 132) = 1.000000 (one-sided test)

Pr(k >= 132)

note:

1
(]

lower tail

.000000 (two-sided test)

of two-sided p-value is empty










image1.emf
summ peth

Variable Obs Mean Std. Dev. Min Max

peth | 287 138.3167 214.7975 0 1187










image2.emf
display ttail(286,-6.9655)

display 1-ttail(286,-6.9655)
1.126e-11










image3.emf
ttesti 287 138.3167 214.798 50

One-sample t test

Obs Mean Std. Err. Std. Dev. [95% Conf. Intervall]

X 287 138.3167 12.67913 214.798 113.3605 163.2729

mean = mean(x) t = 6.9655

Ho: mean = 50 degrees of freedom = 286
Ha: mean < 50 Ha: mean !'= 50 Ha: mean > 50

Pr(T < t) = 1.0000 Pr(|T|] > |t]) = 0.0000 Pr(T > t) = 0.0000
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