Throughout this exam, put all of your answers in the boxes provided; for multiple choice questions, circle the best answer.  Each page represents a stand-alone problem, but there may be multiple parts within the page.  Each page is worth 2 points.
Suppose you have a normally distributed population with a variance of 1.  What test statistic, with variance of 1, would make a good test for the hypotheses below? 
T = 

Construct a rejection region for a test of size 16% for a null hypothesis of a mean less than or equal to zero against a one sided alternative that the mean is greater than zero. 






Reject the null hypothesis if the outcome, t, of the test statistic, T, is in this interval:  


What is the probability of type II error if the population mean is 7? 




   Φ (                    )   


Compute the p-value if the outcome of the test statistics is 5. 

                                                                   Φ (                    )
Suppose you have a normally distributed population with a variance of 32.  What test statistic, with variance of 1, would make a good test for the hypotheses below? 
T = 

Construct a rejection region for a test of size 80% for a null hypothesis of a mean greater than or equal to five against a one sided alternative that the mean less than five. 






Reject the null hypothesis if the outcome, t, of the test statistic, T, is in this interval:  


What is the probability of type II error if the population mean is -17? 




   Φ (                    )   


Compute the p-value if the outcome of the test statistics is -5. 

   Φ (                    )
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Suppose you have a population whose distribution is the two-parameter exponential with location parameter η and scale parameter θ = 1.  A pivotal quantity for η is

							


A one-sided upper 90% confidence bound on η is 
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	Patient survived to hospital discharge

	High quality CPR performed
	Yes
	No

	    Yes
	2
	1

	    No
	1
	3


[bookmark: _GoBack] A multi-center observational study was recently done to assess the relationship between ‘high quality CPR’ and survival to hospital discharge.  Using the contingency table below, find the p-value for Fisher’s exact test.  Note the data in the table was fabricated to aid in simple hand calculation.









Write down the form of a simple linear model for the relationship between [hours per week of studying] and [Overall grade (percentage points, e.g. 78) in Math 5090].

Which term represents the outcome (dependent variable)?

Which term represents the predictor (independent variable)?

What do you think the sign of the slope will be?

Why?

How would you interpret a slope of 5 in this model?


If the intercept is 30 and the slop is 5, what score (percentage points) would you expect a student to achieve if he/she studies 7 hours per week?


Suppose the student receives a score of 80 in the class.  What is the value of the residual associated with this student?
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99. Let p be the proportion of people in the United States with red hair. In a sample of size 40,
five people with red-hair were observed. Find an approximate 90% confidence interval
for p.
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In hypothesis testing, the status quo generally is the

OA) Negative hypothesis
OB) Null hypothesis
Oc) Alternate hypothesis
ODb) Alpha

OF) Beta

An increase in alpha, the level of significance, causes:

OA) An increase in the probability of the type I error to occur.

OB) A decrease in the probability of type I error to occur.

©€) No change in any of the type I or type II error.

OD) A decrease in the probability of type I error to occur and an increase in the probability of type II to occur.

OE) None of the above.

Suppose you are testing the following hypothesis pair: Ho: i < 100 vs. Hi: p > 100. A sample average of less than 100 would sometimes lead to a error but would never
lead to a error.

OA) Typer; Type 11
OB) Type I1; Type I
Oc) Type; p-value
OD) p-value; Type It

OE) Random; Non-Random
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Use the following to answer questions 4-6:

A process is considered to be performing acceptably if its mean is 200. Because it is expensive to shut down and reconfigure this process, such measures are undertaken only if there is
compelling evidence that the process mean is not 200. Experience has shown that the process is normally distributed with a standard deviation if 40.

What is an appropriate alternate hypothesis in this setting?

OA) Hi: p =200
OB) Hi: p %200
[t

Oc) Hu:

v

200
OD) Hi: p <200

OE) None of the above

In this situation, a Type I error would be made when it is concluded that 1 is 200 when in fact p 200.

OA) Greater than; less than or equal to
OB) Less than; greater than or equal to
Oc) Equal to; greater than

OD) Not equal to; equals

OE) Equals; not equal to
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When conducting a test about the population mean with sample size 15, using sample mean and sample standard deviation, the test statistic is:

OA) z-value

OB) t-value with df = n.
O€) tvalue with df = n + 1.
OD) t-value with df = n - 1.

OE) none of the above

For a given hypothesis test, the p-value of the test statistic equals 0.032. This implies a 0.032 probability of making a

OA) TypeIerror
OB) Type II error
Oc) Type I result
OD) Type II result

OE) None of the above




