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1. A sample of 100 is selected with replacement for score x = accumulated days of sick leave. Population mean
mu = 170, sigma = 25.
a. Sketch approx dist of sample mean xXBAR. Labe] mean and sd of your sketch.
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¢. Sketch approx dist of (xBAR — 170) / (25 / root(100))! Label mean and sd of your sketch.
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d. Givea 68% a 95% and a 2.5% region in your sketch (c). ’5
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2. Refer to (1). '

a. If we are to use the z-table to approximate P( xBAR < 187.6) we need a z-score. What is this z-score?
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3. A sampl/e of 50 ig/selected with replacement for score x = accumulated days of sick leave. From this sample

we find xB 1.4 and sample sd s = 18.2.
a. Determine the sample-based estimated values of
population mean mu g s7 g’,’)/ x x =/804

population sd sigma  £5778y &K = /5L =/ /
expected value of xBAR = /a( fs’?’/mﬁ'fgp 5, "0 :
sd of r.v. xBAR = ESTIANATED B "%/{fd

b. Determine a 95% CI for population mean mu. X v -t /J?( (;%_ 5// 7_.. / 14 \/_/

b. Approximate (a).
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4. R.v. X, Y are independent with

EX=10 Var X = 67 /& 3z

EY =30 Var Y = 44 e
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5. Independent samples are selected from each of populations x, y

XxBAR =40 sx=35 nx = 100
yBAR =50 sy =7 ny = 200 A
a. Give a95% CI for mux — muy. ﬁf ﬁ/ -+ /, ?é ot
b. Determine the/\ margin of error of xBAR y /7 § 2,’55 /

¢. Determine the estimate of sd of r.v. xBAR — yBAR. W

d. What is the claim made for the CI (a)?
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6. A process is|in contrgl /A sample of n =5 yields

xBAR =45, s=124
a. Determine a 95% t-based CI formux. 7 F=m- [/ = 5" = é/
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c. Determine an n such that a 95% CI of the form xBAR, +/- 0.2 may be obtained.
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d. If the sample size is extended to n found in (a} what is the 95% CI for mux if the final sample mean xBAR,
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7. A population has fhac, meEN N 6/0 Lootieos 3
o

mean age men = 55.4 Nmen = 500
mean age women =62.4 Nwomen = 1000

a. Determine the mean age of the population. /0( — L /ét e ?Z/I/ka,@ Y,
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b. Give the proportionally stratified estimate of population mean age for sample data
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c¢. Give the sample mean age for the sample in (b).
. A
Sitm& As 4). he Fropl STRANEED EST/mATE &F FERALC

f%f’“/ mEAN U 15 TESS T IAE 544%76? mEAA -
d. Give the number of men in the sample if the overall sample size in (b) is 300. ?,,, (3@\9 );__ a0
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8. A sample of 45 pairs (x = time in kiln, y = strength of glaze) finds

xBAR=25  sx=09 8“@”@5 we qs
- yBAR =6.1 sy=13 r=0.7 AL CACH
It is known that the population mean mux = 2.3. : S Rrymp -

a. The regression estimate of muy is
yBAR + (mux — xBAR) rsy / sx.

Give the estimated margin of error of this estimator. / 7( _:ff‘i-
_ /5 -
=196 /(=7 o
b. By what factor is the margin of error of the regression estimator narrower than the margin of error of
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c. If the estimator yBAR requires 100 samples to obtain a given precision in estimating muy around how many

samples are required by the regressmn estmgtor‘?
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9. Given data /Z';/}” 3 ¢
xBAR =4 sx =3 o 19N
yBAR =7 sy=5 r=0.6 '

a. Sketch a regression line of y on x.

b. For each increase of 5 in x what is the average increase in y (according to the regression line)? 2 (aﬁ 721 /
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10. Manufactured parts are classified as Best, Good, Average, Worst. We wish to prepare a random sample of

40 parts in order to test the hypothesis that the probabilities of these categories have remained at their
established levels 0.2, 0.3, 0.3, 0.2.

a. Determine the expected count for category Best. Is it at least 57 If so, none of the four categories will
cause trouble with the 5-criterion, so we may proceed to sampling 40.
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b. The sample data finds observed counts 4, 12, 14, 10. Determine the contribution of category Best to a chi-
square test of the model.
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~ d. Use chi-square table to evaluate pSIG if the chi-square statistic works out to 6.1 (it does no
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11. Same setup as (10) except we wish to test the null hypothesis HO: p1 = p4 and p2 = p3. That is, the

probabilities are symmetric as were 0.2, 0.3, 0.3, 0.2. As in (10b) suppose observed counts 4, 12,14, 10. 41%’ JC
a. Determine the expected count for category Best. Hint: If the probabilities are symmetric we gstimate
pl=p4=(4+10) /(240)=7/40
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p2=p3 =(12+ 14)/ (240) = 13 / 40 (all together sum to one). 157 3 /? Zcso) ¥o
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b. Determine the contribution of category Best to the chi-square statistic. OF BESTY boksT,
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c. Determine the DF of the chi-square test of HO: the probabilities are symmetric. /5 St BY R
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12. A process is in statistical control. Based on a sample of n =5 we will test the null hypothesis that mt = 8.4

versus the alternative that mu is no 8.4 (2-sided) at alpha = 0.1.

a. Sketch the curve P( test rejects HO | mu) vs mu. In your sketch clearly identify HO and alpha.

3 P,
b. For your sketch, locate mu = 9.7 on the mu-axis if the power there is 0.8. Do this by eye. Clearly show the
power in your sketch.
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c. In (b) show the type two error beta at mu = 9.7. /




13. Referto 12.
a. Give the t-value (critical value) required from the table for this two-sided t-test with alpha = 0.1 and n = 5.
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b. If the data is xXBAR = 8.7, sx = 0.4 what is the t-statistic? \““\ vF -7 -
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c. If the t-statistic works out to 2.5 (it does not) what action will the test take and why?
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d If the t-statistic works out to —2.5 (it decidedly does not) what action will the test take and why?
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14. A sample of electronic modules i = 1 to 100 are each scored for
yi = reliability
x11 =1 if supplier A, O if supplier B 7
x2i = insulation value of the circuit board

x3i = price .// £
A least squares fit is made to the data finding é ﬂ/ W”GW

y=04-0.1x1+ 0.6x2+0.2x3 (i.e. betaHAT values 0.4, -0.1, 0.6, 0.2).

Taking the fitted model at face value,
. a. What is the indicated average change in reliability switching from supplier A to supplier B? -
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ombined indicated average change in reliability switching from supplier A to supplier B while
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Wh tis the fitted value for a module supplied by B, with board insulation value 5.2 and price 1.34?
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d. Refer to (c). What is the residual for that module if its reliability (determined by testing it) is y =3.51?
F e AR AVACUR
e. If this sample was with replacement and equal probability on modules on hand and if it were known that the

population mean values for all such parts were
mu of x1 = fraction of parts supplied by A = 0.4
mu of X2 = average insulation value of all parts = 9.3

mu of X3 = mean price of all parts = 2.67 /M A
what would be the regression-based estimate of the population mean muy‘? RIS
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. If the multiple correlation (i.e. the correlation between y and fitted y values) is 0.8 and the samp]e sd of 2=

,%%El 4 what is the estimated margin of error of (d)? v / ég




