STT 351-001 and 351-002 Prep Exam 2                                                           10-30-07

The few examples given below are not entirely representative of all the different ci methods but cover most of the core ideas.  Keep in mind the list of your responsibilities given in this weeks’ lectures.

1.  Use z-table to evaluate P(Z in [-1.44, 1.67]).

 Ans.  P(Z < 1.67) - P(Z < 1-.44) 

We’ve two pieces of P(Z < z) type.
2.  Temperatures are normally distributed with mean 98.6 and sd 1.1.

Obtain the standard score z of a person whose temperature is 99. 

Do not reduce.  Ans.  (99-mu)/sig = (99-98.6)/1.1
3.  Calculate sample sd for data {5, 4, 6, 9}.  Do not reduce s but reduce xBAR.

Ans.  xBAR = (5+4+6+9)/4 =  24/4 = 6.

         s = root((5-6)2+(4-6)2+(6-6)2+(9-6)2)/(4-1))
also

         s = root(n/(n-1)) root(x2BAR – (xBAR)2)

         = root(4/3) root((52+42+62+92)/4  -  62)
4.  A WITHOUT replacement sample of 56 customers from a population of 400 customers finds sample mean xBAR = 22.3 and sample sd = 2.5.  Determine the 90% z-based confidence interval for the population mean.  Do not reduce.

Ans.  xBAR +/- z  FPC  s / root(n)

         22.3 +/- 1.645  root((400-56)/(400-1)) 2.5 / root(56)
5.  44% of members of a population have one year of college or more.  A with-replacement sample of 120 members of this population will be selected.  Sketch the approximate normal distribution of X = the NUMBER (not proportion) of persons in the sample of 120 who have had one year of college or more.

Ans.  Binomial with n = 120 and p = 0.44,1 – p = 0.56.

Approx normal with mean np = 120 0.44 and sd = root(np(1-p)) = root(120  0.44  0.56)
6.  Random variables X, Y are independent and normally distributed with 

            E X = 18                   E Y = 32

           sd X = 7                    sd Y = 4

Sketch the distribution of U = X + Y – 2 X.  Label the mean and sd of U with their correct numerical values (do not reduce).  Take care to use independence properly.

Ans.  Collecting X terms will be necessary if we are to avoid the error of treating X and (–2X) as independent, which they are decidedly not (if we know X we know –2X).

         U = Y – X

         E U = E Y – E X = 32 – 18 (this does not require independence)

         Var U = Var Y + Var(-X) = Var Y + (-1)2 Var X = Var Y + Var X = 42+72
7.  IQ has mean 100 and sd 15 and is normally distributed.  Determine the 84th percentile of IQ.  Do not reduce.

Ans.  Find z with P(Z < z) = 0.84.

Closest table entry to 0.84 is 0.8389 which gives z = 0.99 so IQ = 100 + 0.99  15.
8.  The number of orders per week is thought to be Poisson distributed with mean 6.2.  Determine the probability of 5 orders in one week using the Poisson formula.  Do not reduce.

Ans.  p(5) = e-mu  mux/x! = e-6.2   6.25 / 5!
9.  Refer to (8).  To approximate p(5) using the normal approximation two z-scores must be calculated.  Give these but do not reduce.  Recall that sd of Poisson is root of mean,

Ans.           (5.5 – 6.2) / root(6.2)            (4.5 – 6.2) / root(6.2)
The 5.5 and 4.5 come from the continuity correction.
10.  A population has mean 23 and sd 17.  Sketch the approximate normal distribution of the sample mean xBAR for samples of 400 WITH replacement.

Ans.  E xBAR = mu = 23 and sd xBAR = sigma / root(n) = 17 / root(400)

Sketch a normal density with the mean and sd of xBAR.  That will be the normal approximation of the distribution of xBAR.
11.  We sample in a proportionally stratified manner (i.e. sample counts in proportion to population counts) with results

                                          young                 middle              senior

   number in sample             50                       30                    20

   xBAR for stratum             18                      17                    15

   sample sd for stratum         6                        9                      3            

What is our estimate of the sd of xBARSTRAT ?

Ans.   Weights are W(1) = 50/100 = 0.5, W(2) = 30/100 = 0.3, W(3) = 20/100 = 0.2.

          sd of xBARstrat is equal to root(sum of W(i)2  s(i)2 / n(i))

         = root( 0.52 62/50 + 0.32 92/30 + 0.22 32/20)
12. We sample in a proportionally stratified manner (i.e. sample counts in proportion to population weights) with results

                                          exercise           no exercise            

   number in sample             40                      20                    

   xBAR for stratum             23                     16                   

   sample sd for stratum         5                       8                 

Give the 90% z-based confidence interval for the overall population mean.

Ans.  Estimated population mean is weighted average of the stratum by stratum sample means which is 40/60  23 + 20/60  16.  For proportional sampling this will always equal the simple average of the entire sample.  The 90% z-based CI equals the value of this estimate plus or minus

1.645 root( (40/60)2 52/40 + (20/60)2 82/20)

(the sample of n(2) = 20 is actually too small to justify the use of the z-based interval).
13. We sample in a proportionally  stratified manner (i.e. sample counts in proportion to population weights) with results

                                          young                 middle            

   number in sample             50                      100               

   pHAT for stratum          14/50                  34/100

Give the 98% z-based confidence interval for the overall population p.

Ans.  The estimate of the population p is the weighted mean of the stratum by stratum pHAT values.  The weights are W(1) = 50/150 = 1/3 and W92) = 100/150 = 2/3.  So pHATstrat = (1/3)  14/50  + (2/3)  34/100.  Since the sampling is proportional this is in fact the same as the overall sample proportion (14 + 34) / (50 + 100).  The 98% z-based CI takes this estimate plus or minus 

      2.326  root((1/3)2 (14/50)(36/50)/50  +  (2/3)2 (34/100)(66/100)/100))
14.  Cholesterol levels for a population of swimmers is thought to normally distributed with unknown mean mu.  We desire a 95% t-based confidence interval for mu that has the precision xBARFINAL +/- 1.4.  A preliminary sample of 4 swimmers finds sample sd 3.7.  Determine the required FINAL sample size to which we must continue sampling in order to achieve our objective.

Ans.  nFINAL = (tINIT  sINIT / B)2 = (4.541  3.7 / 1.4)2
(if this nFINAL exceeds 4 continue sampling to that n, otherwise the needed precision has already been achieved by the initial sample of 4).  T-score is from DF = 4-1 = 3 and CI entry 98% in the t-table.
15.  Refer to (14).  If the required FINAL sample size is 18 (it is not) and the sample mean cholesterol of all 18 is 145 give the 95% t-based confidence interval for mu.

Ans.  xBARfinal +/- B = 145 +/- 1.4 (you get approximately the CI you wished for).
