Given a random sample of size 10,000 with sample mean of 32 from a N(μ, 22) population, give a 90% equal tailed confidence interval by doing the following steps.  Note that z0.05 = -1.645.
Write an appropriate probability statement.




Rewrite the statement to isolate μ.








Write the random interval.





Write the outcome of the random interval (i.e. confidence interval)


Suppose you have a random sample of size 9 from a normally distributed population with a variance of 1/4.  Find a uniformly most powerful test of the null hypothesis that the mean is zero against the alternative that the mean is less than zero.  Use a significance level of 0.05.  Express your answer as: Reject the null hypothesis when [test statistic] is [larger/smaller] than [threshold].





What is the power of the test if the mean is actually -1?










What is the probability of type I error if the mean is 0?





What is the probability of type II error if the mean is 0?



[image: ]
Express your answer as: Reject the null hypothesis when [test statistic] is [larger/smaller] than [threshold].



 
[image: ]
[image: ]
What is the expected number of successes for component 3?




What distribution does the test statistic have under the null hypothesis?


[image: ]
[image: ]
Test the hypothesis that there is no relationship between income and stature.  Express your answer in terms of the p-value.

A random sample of size 2 is obtained from Population A with outcomes of 3 and 7.  A random sample of size 9 is obtained from Population B with outcomes of 101, 102, 103, …, 109.   The two samples are independent.  Population A and Population B are thought to have similarly shaped distributions but with a possible shift in the mean.  We will test the null hypothesis that the means are the same against the one-sided alternative that the mean is smaller in population A.
What is an appropriate test?


Compute the p-value.


The following code (which uses robust error estimates) was run:
[image: ]
The following output was generated from the above code:
[image: ]
What type of regression is this?


Interpret the relationship between the indication for ECMO and intracranial bleeding.  Note that indication for ECMO is a nominal variable with three levels: Respiratory, Cardiac, and eCPR.



The following code was run:
[image: ]
The following output was generated from the above code:
[image: ]
What type of regression is this?


What method was used to estimate the parameters in the model?


Interpret the relationship between the sex and intracranial bleeding.  Note that sex = 1 for female and 0 for male.


The following code was run:
[image: ]
The following output was generated from the above code:
[image: ]
What type of regression is this?


[bookmark: _GoBack]What method was used to estimate the parameters in the model?


Interpret the relationship between the age and weight.  Note that age is measured in years and weight is measured in kg (Yes, I know that kg is not actually a measure of weight).


Is the data consistent with the null hypothesis of no relationship?


[image: ]Here is a plot of the residuals.  Make a wise comment.



The following code was run:
[image: ]
The following output was generated from the above code:
[image: ]
[image: ]
[image: ]
What type of regression is this?


What method was used to estimate the parameters in the model?


Interpret the relationship between the age and weight.  




What is the expected weight of a 3-year-old male?
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Analysis Of GEE Parameter Estimates

Empirical Standard Error Estimates

Standard

Parameter Estimate|  Eror 95% Confidence Limits | Z Pr>|Z|
Intercept 5208 01539 18224 12192 988 <0001
IndicationECMO | Cardiac| 01678  0.2676  0.6924 03568 -0.63 05307
IndicationECMO | ECPR | 02710 04817 12151 06731 -0.56 05737
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proc genmod data = subjectlevel ;
class Sex(ref='Male')/param = ref;
model INDNewIntracranBleed (ref='No') = Sex / link - logit dist - binomial;
run;
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Analysis Of Maximum Likelihood Parameter Estimates

Standard
Parameter DF |Estimate | Error Wald 95% Confidence Wald Chi-Square | Pr > ChiSq
Intercept 1 46241 02106 20368 2115 5950 <0001
Sex Female 1/ 05892 03075 00134 11919 367 00553
Scale 0/ 10000 00000 1.0000 1.0000
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proc genmod data = der.subjectlevel;
model Weight - ageyears/link = identity distribution = normal;
run;
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Analysis Of Maximum Likelihood Parameter Estimates

Parameter DF  Estimate
Intercept 1 3.1025
AgeYears 1 3.6858
Scale 1 7.1760

Standard

Error | Wald 95% Confidence Limits Wald Chi-Square Pr> ChiSq

0.3492
0.0681
0.2245

2.4180
3.5523
6.7493

3.7869
3.8192
7.6297

78.93
2929.65

<.0001
<.0001
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proc genmod data
model Weight
run;

der.subjectlevel;
ageyears sex ageyears*sex/link - identity distribution = normal;
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Parameter
Intercept
AgeYears

Sex

Analysis Of Maximum Likelihood Parameter Estimates

Standard
DF | Estimate Error  Wald 95% Confidence Limits | Wald Chi-Square Pr> ChiSq
1 3.0117 0.4414 2.1466 3.8767 46.56 <.0001
1 3.9730 0.0961 3.7845 4.1614 1707.49 <.0001
Female 1 0.1490 0.7013 -1.2255 1.5235 0.05 0.8318
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AgeYears'Sex Female 1 -0.5415 0.1343 -0.8047 -0.2783 16.26 <.0001
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Scale 1 7.0465 0.2204 6.6275 7.4921
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27. LetX,,..., X, be a random sample from an exponential distribution, X, ~ EXP (9).
(a) Derive the generalized likelihood ratio (GLR) test of Hy -0 = 0 against H, :
05 0, Determine an approximate critical value for size & using the large-sample
chi-square approximation.
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4. A system contains four components that operate independently. Let p; denote the
probability of successful operation of the ith component. Test Hy < p; = 090, p, = 0.90,
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p3 =080, p, = 0.80, if in 50 trials the components operated successfully as follows:

Component | 1 2 3 4

Successful I 40 48 45 40
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2. A sample of 750 people was selected and classified according to income and stature, with
the following results:
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proc genmod data = subjectlevel;
class Hypothernia(ref='No') indicationECMO StudySubjectID/param = ref;
model INDNewIntracranBleed (ref='No')= IndicationECMO / link = log dist = poisson;
repeated subject = StudySubjectID;

run;





