Lab:​__________                                                                                                Name:​​​​​​​​​​​​​__________________________

Section:_5_____                                                                                                  UIN:__________________________

Bonus Homework

1.  Which of the following is true?

  *A.  Every statistic has a sampling distribution.
Since the value of any statistic changes with each sample taken, we can create a sampling distribution for any statistic by taking many different random samples and collecting each value of the statistic.
    B.  Every statistic's distribution can be approximated by the normal distribution.
The shape of the samping distribution depends on the shape of the parent population and the size of the samples taken.  Only if we started with normal data or took larger enough samples will the distribution of the sample mean, 
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be approximately normal.
    C.  Every statistic is an unbiased estimate of its parameter, i.e., 
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is unbiased for (.
If we take random samples, both the mean and the median will be unbiased estimators of (.  The sample standard deviation, s, is a biased estimator of (.  

    D.  All of the above are true.
obviously not
    E.  Exactly two of the above are true.

obviously not
2.  Let X ~ N(1, 22).  What is the probability that we get an X that is more than 2 standard deviations above OR (2 standard deviations) below its mean?
P(X  > ( + 2() + P(X < ( ( 2() = P(Z > 2) + P(Z < (2) = 2*0.0228 = 0.0456
    A.  0.9544

    B.  0.0228

  *C.  0.0456

    D.  0.6826

    E.  0.3174

3.  If X is a continuous random variable, then P(a < X < b) = ?
P(a < X  < b) = P(X < b) ( P(X < a) .  You must find the larger area and then subtract the smaller area since we don’t want the part below a.  Draw a picture!
    A.  1 ( P(X ( a) ( P(X < b)
    B.  1 ( P(X ( a) ( P(X > b)

    C.  P(X < b) + P(X > a)
    D.  P(X > b) ( P(X < a)

  *E.  None of the above are correct.

4.  What do we mean by the term confidence in reference to confidence intervals?

    A.  We are confident that our interval contains the parameter.
Although we are (1(()*100% confident that our interval contains the parameter in question, this answer does not explain what confidence means.
    B.  We are confident that our data is random.
Randomness is necessary but it does not explain confidence either.
    C.  We are confident that our method produces confidence intervals that contain the parameter of interest (100% of the time.

Close but it’s (1(a)*100%.  
*D.  We are confident that our method produces intervals which  contain the parameter of interest (1(()100% of the time.
We are confident that our method produces intervals which  contain the parameter of interest (1(()100% of the time BECAUSE we are sampling from an at least approximately normal distribution (the sampling distribution of
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) and (1(()*100% of the possible
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’s are ‘good’ ones in that they are close enough to ( for their intervals to overlap (.
    E.  We are confident that our method produces intervals that contain the statistic of interest (1(()100% of the time.
The statistic will ALWAYS be in the interval.  It’s our point estimate.
5.  In reference to the homework problem on authorship of literary works that tested whether a new manuscript had more new words on average than a particular author (called him Dr. No), which of the following would be a Type I error?
H0:  Dr. No wrote the new manuscript vs. HA:  someone else wrote the new manuscript

Reject H0:  conclude that someone else wrote the new manuscript
Fail to reject:  couldn’t prove someone else wrote the new manuscript
  *A.  We concluded that the new manuscript was a different author when actually it was written by Dr. No.
This says we rejected but H0 was actually true ( Type I error.
    B.  We concluded that the new manuscript was a different author when actually it was NOT written by Dr. No.

This says we rejected and H0 was false ( correct decision.
    C.  We failed to prove it was Dr. No even though the new manuscript was written by Dr. No.

This is totally wrong since we CAN’T prove it was Dr. No with these hypotheses.  Remember!  We can never prove H0 true!
    D.  We failed to prove it was a different author even though the new manuscript was written by Dr. No.

This says we failed to reject and H0 was true ( another correct decision.

    E.  We failed to prove it was a different author even though the new manuscript was NOT written by Dr. No.
This says we failed to reject and H0 was false ( Type II error.
6.  For Z ~ N(0, 12) what is P(Z > 0.06)?
P(Z > 0.06) = 1 ( P(Z < 0.06) = 1 ( 0.5239 = 0.4761
    A.  0.5239

    B.  2.49
    C.  (1.555

    D.  1.555

  *E.  0.4761

7.  For which value(s) of ( will the rule for using the normal approximation hold, if we take a sample of size 25?  (( is the true population proportion)
Rules for Proportion:  n( ( 10 AND n(1( () ( 10.
    A.  0.20
25*0.20 = 5 so this won’t work
  *B.  0.50
25*0.50 = 12.5 and 25*0.50 = 12.5 so this will work
    C.  0.75
25*0.75 = 18.75 BUT 25*0.25 = 6.25 so this WON’T work.
    D.  Two of the above

    E.  We must always have a sample size of at least 30, so it will NOT hold for any value of (.
Greater than 30 is the rule for numeric data!!!  Although it would be a good idea to use at least 30 for proportions too to make it even more normal.
8.  Which of the following statements is/are true?

    A.  To increase the power of the test, we must increase our chance of making a Type I error.

Although increasing ( (the chance of making a Type I error) WILL increase the power of the test, it is not the only way to do it.  Hence, the ‘must’ is the problem.
    B.  We should always use as large of a sample as we can afford, even 10,000 if possible.

Using exceedingly large samples may cause non-practical significance to be statistically significance.
    C.  Confidence intervals and tests of hypotheses give us the same information, so we can use them interchangeably.

Confidence intervals give us a range of plausible values for an unknown parameter where hypothesis tests tell us whether to believe (fail to reject) or not (reject H0) a particular value for a parameter.  The advantage of hypothesis tests is that we can  decide whether the real value is smaller (HA <) or larger (HA >) than what was hypothesized rather than just different (HA ().
    D.  A Type I error is always worse than a Type II which is why we can set ( but not (.
The severity of the error depends upon each particular situation and one type is never ALWAYS worse than the other.  It is true that we can only control Type II errors through ( and the sample size, not directly.
  *E.  None of the above are true statements.

9.  Let X ~ N(13, 52).  What is P(7 < X < 20)?

P(7 < X < 20) = P((7(13)/5 < Z < (20(13)/5) = P((1.2< Z < 1.4) = P(Z < 1.4) ( P(Z < (1.2) = 0.9192 ( 0.1151 = 0.8041
    A.  0.0343                                                                                      this part is just #3 above
    B.  0.2

  *C.  0.8041

    D.  0.5793

    E.  0.8413

10.  What affects the sampling distribution of the sample mean?
Look at the Sampling Distribution handout!
    A.  whether the sample is random or not
If we don’t have random samples, then we don’t get unbiased estimates, so ((
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)( ((x).
    B.  the size of the sample, n
The sample size, directly affects the spread, ((
[image: image6.wmf]x

)= ((x)/(n, and also the shape (normal is n is sufficiently large).
    C.  the size of parent population, N
No, the size of the parent population does NOT affect the sampling distribution of 
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.  Yes, the parent population does affect the sampling distribution:  the mean, the standard deviation and often the shape, but NOT the size.
    D.  All of the above affect the sampling distribution of the sample mean.

  *E.  only A and B 

   X  |   0   |   1  |   2   |  3    |   4   |

-----------------------------------------

p(X)| 0.25 | 0.5 | 0.1  | 0.1  | 0.05 |

11.  What is the mean of X in the distribution above?
(  = (X*p(X) = 0*0.25 + 1*0.5 + 2*0.1 + 3*0.1 + 4*0.05 = 1.2
    A.  ( = 2 

    B.  ( = 1.5
  *C.  ( = 1.2
    D.  ( = 1
    E.  none of the above

12.  What is P(1.5 ( X < 4) for the same distribution?
P(1.5 ( X < 4) = P( X = 2) + P(X = 3) = 0.1 + 0.1 = 0.2
    A.  0.4

    B.  0.7

    C.  0.35

  *D.  0.2

    E.  0.25

13.  How likely are we to get three 3's from the distribution above?
Assuming that we picked the 3’s at random, i.e., they are independent, it’s just P(X = 3)* P(X = 3)* P(X = 3) = 0.13
    A.  0, the probability that X exactly equals any number is always 0.

    B.  0.1 + 0.1 + 0.1
    C.  0.1
  *D. 0.13
    E.  0.03
14.  What are the ( z(/2's for a 75% confidence interval, i.e., P((z* < Z < z*) = 0.75 where Z ~ N(0, 12)?
1(( = 0.75, so ( = 0.25 and (/2 = 0.125.  Looking up 0.125 in the body of the table, we get (1.15 as the corresponding z-score.  You can also look up 0.125 + 0.75 = 0.875 and get +1.15 (but it will always be the negative, so you don’t really have to do this)
    A.  (0.675
  *B.  (1.15

    C.  (1.44

    D.  (0.7743
    E.  (1.23
15.  A 98% confidence interval for the true mean scale reading when weighing a 10 gram weight is (10.00427, 10.00573).  Which of the following is the correct conclusion?
NOTE:  the true weight of the 10 gram weight is 10g, so we are using it’s known weight to test the scale.
    A.  The scale is very precise since this interval is so narrow.
Yes, the scale is very precise since the interval is narrow, but this is not a conclusion about the mean of the scale.
    B.  The scale is biased since the sample mean is not 10.
Just because the sample mean is not 10 doesn’t not guarantee the true mean, (, is not 10.
  *C.  The scale is biased since 10 is not in the interval.
If we were to test whether the true mean is 10 or not based on the this interval, we would have to reject and conclude that the true mean of the scale is NOT 10. 
    D.  The true mean of the 10 gram weight is not 10 since 10 is not in the interval.
We have already stated that we are not testing the weight but rather the scale.
    E.  None of the above are the correct conclusion.

16. Suppose the sampling distribution of the sample mean for a simple random sample of size 50,
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, from some population is approximately normally distributed.  The distribution of the original population (the one we from which we sampled) must have been
Since our sample size is sufficiently large, the Central Limit Theorem says is doesn’t matter what the parent distribution is, the distribution of the sample mean will be approximately normal.
    A.  normal.

    B.  uniform.

    C.  skewed.

    D.  continuous.

  *E.  We could have had any of the above.

17.  The mean area of several thousand apartments in a new development is advertised to be 1250 square feet.  A tenant group thinks that the apartments are smaller than advertised.  They hire an engineer to measure a sample of apartments.  What should HA be to test their suspicion?
The tenant group is trying to prove the apartments are SMALLER than advertised, so they need to use the < alternative.  Since we are talking about the true mean area of the apartments, we must test (..  Never, never never do we test a statistic.
    A.  HA:  
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( 1250 where
[image: image10.wmf]X

is the mean area of apartments in the engineer's sample.

    B.  HA:  ( < 0.5 where ( is the proportion of apartments with area smaller than 1250 square feet.

    C.  HA:  (  = 1250 where ( is the mean area of apartments.

    D.  HA:  ( > 1250 where ( is the mean area of apartments.

  *E.  HA:  ( < 1250 where ( is the mean area of apartments.

18.  The Central Limit Theorem states that

    A.  The sampling distribution of any statistic will be approximately normally distributed as long as you take a large enough sample.
The CLT talks about the sample mean, not just any statistic.
    B.  The sampling distribution of the sample proportion will be approximately normally distributed as long as you take a sample larger than 30.
Again, it’s the sample mean, not proportion.  In fact, the rules for proportions are different (see #7 above).
    C.  The distribution of the sample will be approximately normally distributed as long as the sample size is large enough.
If our sample is sufficiently large, we don’t care what the distribution of the sample is!
    D.  The sampling distribution of any statistic will be approximately normally distributed as long as the original population is normal.
If the orginal population is normal, we don’t need the CLT for the distribution of the sample mean to be normal.
   *E.  None of the above are correct statements of the Central Limit Theorem.

   90%: (0.477, 0.535)

   95%: (0.471, 0.541)

   99%: (0.460, 0.552)

19.  What is the correct range of the p(value for testing H0:  ( = 0.545 vs. HA:  ( ( 0.545 given the three confidence intervals for ( above?
If the hypothesized value (0.545 here) falls within an interval, then we can’t reject it so the p-value is > (.  If it falls outside, we reject so the p-value < (.  0.545 is only in the 99% interval, so the 0.05 > p-value > 0.01.
    A.  p(value > 0.10

    B.  0.10 > p(value > 0.05
  *C.  0.05 > p(value > 0.01
    D.  p(value < 0.01
    E. You need a test statistic value to determine the p(value

20.  Suppose the diastolic blood pressure of a sample of 25 Aggies is N(65, 52).  What is the probability that any simple random sample of 25 Aggies has an average diastolic blood pressure within 2.5 of the true mean, i.e., P(62.5 <
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< 67.5)?
You must first find the distribution of 
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~ N( 65, (5/(25)2 = 12). P(62.5 <
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< 67.5) = P((62.5(65)/1 < Z < (67.5(65)/1) 
    A.  0.617                                                                                         = P((2.5 < Z < 2.5) = P(Z < 2.5) ( P(Z < (2.5)
    B.  0.9544                                                                                                                       = 0.9938 ( 0.0062 = 0.9876
    C.  0.383

  *D.  0.9876

    E.  1
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