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MANE 3332.01



Lecture 22

Agenda

— Continue Chapter 8 lecture
— Chapter 8, Case 1 Quiz (assigned 11/11/2025, due 11/13/2025)

— Chapter 8, Case 2 Practice Problems (assigned 11/11/2025, due
11/13/2025)

— New: Chapter 8, Case 2 Quiz (assigned 11/13/2025, due
11/18/2025)

— New: Chapter 8, Case 3 Practice Problems (assigned
11/13/2025, due 11/18/2025)

— Attendance
— Questions?



Handouts
— Lecture 22 Slides
— Lecture 22 Slides - marked



Week | TuesdayLecture Thursday Lecture

11 11/11 - Chapter 8 (part 2)  11/13 - Chapter 8 (part 3)

12 11/18 - Chapter 8 (part4)  11/25 - Chapter 9 (part 1)

13 11/25 - Chapter 9 (part 2)  11/27 - Thanksgiving
Holiday (no class)

14 12/2 - Chapter 9 (part 3) 12/4 - Linear Regression

15 12/9 - Review Session 12/11 - Study Day (no

class)



The final exam for MANE 3332.01 is Thursday
December 18, 2025 at 10:15 AM - 12:00 PM.



Summary of One-Sample Hypothesis-Testing Procedures
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Figure 8-8 Proba-
bility density functions
of several x? distribu-
tions.
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Figure 8-9 Percentage point of the x* distribution. (a) The percentage point X (b) The upper
percentage point x%_05,10 = 18.31 and the lower percentage point X%).95,10 = 3.94.
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Confidence Intervals for 2 and ¢ (¥c= 5)

If s is the sample variance from a random sample
of n observations from a normal distribution with
unknown variance o2, thena 100(1 — a)%

confidence interval on g2 is
n—1)s? n —1)s?
| - ( ) < o2 < ( ) - U
2 2
Xa/Zn 1 X1- —-a/2,n—1

where y- 62” L and yi_ —a/2n-1 are the upper and

lower 100a /2 percentage points of the Y- 1= )&
distribution with n — 1 degrees of freedom ¢-7. on o~
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Problem 8-36 (6th edition)



\{/ 8-36. The sugar content of the syrup in canned p
normally distributed. A random sample of n = 10 cans
a sample standard deviation of s = 4.8 milligrams.
95% two-sided confidence interval for o
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APPENDIX A 655

EH
Table ITT  Percentage Pom&/uf theil}'-Squured Distribution Jv/ b o
o
v .995 990 S 950 .900 500 .100 050 025 .010 005
1 .00+ .00+ .00+ 00+ 02 45 2.71 3.84 5.02 6.63 7.88
2 .01 .02 05 .10 21 1.39 4.61 5.99 7.38 9.21 10.60
3 .07 A1 22 35 .58 237 6.25 7.81 9.35 11.34 12.84
4 21 30 48 71 1.06 3.36 7.78 9.49 11.14 13.28 14.86
5 41 .55 83 1.15 1.61 4.35 9.24 11.07 12.83 15.09 16.75
6 .68 87 1.24 1.64 220 535 10.65 12.59 14.45 16.81 18.55
7 99 1.24 1.69 217 2.83 6.35 12,02 14.07 16.01 18.48 20.28
8 1.34 1.65 218 273 3.49 7.34 13.36 1551 17.53 20.09 21.96
3_ 1.73 2.09 2.70 333 4.17 8.34 14.68 16.92 19.02 21.67 23.59

2.16 256 335 394 487 934 1599 1831 2048 2321 25.19
2.60 3.05 382 157 558 1034 1728 1968 2192 2472 2676
307 357 440 523 630 1134 1855 2103 2334 2622 2830
357 411 501 5.89 704 1234 1981 2236 2474 2769 2982
4.07 466 5.63 6.57 779 1334 2106 2368 2612 2904 3132
460 523 6.27 7.26 855 1434 2231 2500 2749 3058 3250

5.14 5.81 6.91 7.96 931 1534 2354 2630 2885 3200 3427
- 570 6.41 7.56 8.67 @ o34 0477 2750 3000 334 .
6.26 7.01 8.23 9.39 1087 1734 2599 2887 3153 3481  37.16
6.84 7.63 8.91 10.12 11,65 1834 2720 3014 3285 3619 3858
7.43 8.26 9.59 10.85 1244 1934 2841 3141 3417 3757 40.00
8.03 8.90 10.28 11.59 13.24 2034 2962 3267 3548 3893 4140

8.64 9.54 10.98 12.34 1404 2134 30.81 3392 36.78 40.29  42.80
9.26 10.20 11.69 13.09 1485 2234 32,01 3517 38.08 4l.64 4418
9.89 10.86 12.40 13.85 15.66 2334 3320 3642 39.36 4298 4556

10.52 11.52 13.12 14.61 1647 2434 3428  37.65 40.65 4431 46.93
11.16 12.20 13.84 15.38 1729 2534 3556 38.89 41.92 45.64 4829
11.81 12.88 14.57 16.15 18.11  26.34 3674 4011 43.19 46.96  49.65
12.46 13.57 15.31 16.93 18.94 2734 3792 4134 44.46 4828 5099
13.12 14.26 16.05 17.71 19.77 2834 39.09  42.56 4572 4959 5234

13.79 14.95 16.79 18.49 20.60 2934 4026 4377 46.98 50.89 53.67
20.71 22,16 2443 26.51 2905 3934 51.81 55.76 59.34 63.69  66.77
27.99 29.71 3236 34.76 3769 4933 63.17  67.50 71.42 7615 79.49
3553 3748 40.48 43.19 46.46 5933 7440  79.08 83.30 88.38 9195
4328 45.44 48.76 51.74 5533 6933 8553 90.53 95.02 10042 104.22
5117 53.54 57.15 60.39 64.28 7933 96.58 101.88 106,63 11233 11632
59.20 61.75 65.65 69.13 7329 8933 10757 11314 11814 12412 128.30
67.33 70.06 74.22 77.93 8236 9933 11850 12434 12956 13581  140.17

v = degrees of freedom.
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One-sided confidence bounds
— Are easy to construct
— Use only the appropriate upper or lower bound

2 2 2
— Change Xa/z,n—l to Xa,n—l or Xl—a/Z,n—l to

2
Xl-an—-1

— See eqn (8-20) on page 184 %J
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Chapter 8, Case 3 Practice Problems



Question 2 (2 points)

‘E|"IﬁListen| | 2 | : PY Qz
Consider a sample of size 16 from a normal distribution with mean 122.7 and sample
standard deviation 44.66. What is the value of a two-sided 98.0 % confidence Y\ :. ’ 6

interval for the variance?

«\/ (978.343,5720.408) /X ‘L - }L - i°5 &
i;} 1058.66.5002 066) w 2 A - o0 ' / S—' Py %
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Question 4 (2 points)

‘E‘ o) Listen ‘ > |

Consider a sample of size 17 from a normal distribution with mean 88.8 and sample
standard deviation 15.56. What is the value of lower 9.5 % confidence bound on

the variance? o - OQ{ L S_ ot <m

o Ceedst .
o v =T T oz, =K

108.45 XN

R
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Question 5 (2 points) K ‘
- e

|E| o) Listen ‘ » ‘

Consider a sample of size 17 from a normal distribution with mean 1.5 and sample
standard dewat1on O 25. What is the value o nfidence bound on Y\ - \ 1

P S <-%
2
7-7, le = 93/




Large-Sample CI for a Population
Proportion (Case 4)

— Recall from chapter 4, that the sampling distribution of P is
approximately normal with mean p and variance p(1 —
p)/p, if nis not too close to eitherOor 1 and if n is
relatively large.

— Typically, we require bothnp = 5andn(1 —p) =5
fnis large, the distribution of

X—n p—
7 — p p

Jnp(T=p) \/p(l—p) ~
fotal AT

is approximately standard normal.




If ¥ is the proportion of observations in a random
sample of size n that belongs to a class of interest,
an approximate 100(1 — a)% confidence interval
on the proportion p of the population that belongs
to this class is

A

P — Zg/2

p(1—p)

\

n

SpSﬁ+Za/2

p(1—-p)

\

n

where z,/, is the upper a /2 percentage point of
the standard normal distribution



Other Considerations

— We can select a sample so that we are 100(1 — a)%
confident that error E = |p — P| using

. (Za/z)zp(1 —p)fO"’J UP

E

— An upper bound on is given by

n= (Zogz)z (0.25)

— One-sided confidence bounds are given in eqn (8-26)
on page 187




Guidelines for Constructing Confidence
Intervals

— Review excellent guide given in Table 8-1

Other Interval Estimates

— When we want to predict the value of a single
value in the future, a prediction interval is used

— A tolerance interval captures 100(1 — a)% of
observations from a distribution



Prediction Interval for a Normal Distribution
— Excellent discussion on pages 189 - 190

— A100(1 — a)% Pl on a single future observation from
a normal distribution is given by

X — ta/z,n—ls 1+—-=<Xn41




Tolerance Intervals for a Normal Distribution

— A tolerance interval to contain at least Y% of the values in
a normal population with confidence level 100(1 — a)% is

X — ks, x + ks
where k is a tolerance interval factor for the normal
distribution found in appendix A Table XII. Values are
given for 1 — a=0.9, 0.95 and 0.99 confidence levels and
fory = .90, .95, and .99% probability of coverage

— One-sided tolerance bounds can also be computed. The
factors are also in Table XI|
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