


‘b f) A standard error for the estimate in ) is approximately .44 Krebs. What does this figure indicate about the
S—  reliability of your answer to €)? (Use 10 words or less.)
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2. Kumala, Nithang, Pramadi and Simpson worked with a company on improving a paperwork process. They
developed a method of scoring the correctness of employee handling of a particular kind of transaction on a scale
from O to 100. A large number of transactions were scored by this method and initial standards of 4 = 70 and

o = 22 described the strongly left-skewed distribution of scores at the beginning of their involvement,

@ a) What probability fact from Stat 231 suggests that (if the sample size is not toe small) despite the fact that the
distribution of scores was skewed, "usual” control limits may be used for T? (Use 10 words or less.)
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b) S se that each momh 7t = 50 of these iransactions will be sam led a d SCOTe: V} Find standards given
control limits for the sample mean score. {

_ = T - [22) _
Mlg ,vwaﬁ -70+3{§ TS 2

LeLg = - =70 - 3228 - ,p7

LCLs= 60 UCLy= 123

é-rj's ¢) Management clearly wanted high scores, and in particular individual scores below 90 were considered
~=" "hlunders." Your lower control limit in b) should be below 90 and you should have an upper control [imit that is
less than 100. BRIEFLY say why such limits are not incompatible with management's goals for transaction scores.
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3. Olberding, Paulsen, Schreiner and Williams worked with 2 company on the milling of a high precision metal
part. Below are means and ranges for a critical dimension of this part from periodic samples of size n = 4. The
units are .0001 inch above .9490 inch,

sample | 1 2 3 4 3 6 7 8 ) 10
T 725 | 11,50 | 13.75 1 6,50 | 9.50 [ 7.25 1 9.50 | 13.50 | 11.25 [ 7.25 | .7 = 97.25
R 6 9 7 15 9 9 12 16 15 10 | 3 R=108

% a) Find retrospective control limits for both sample means and ranges.
ForT: Mg(_ "2 i AzE
MU,; = 5 s+ (.72-9)(/9.5)
= .25+ 7.673

= [7.60
Lelg = .72 —7.973

= (.85

—

For R : Ase MCLE: 'D(_ E
Welp = z.282(10-8)
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@ b) Is there any evidence of process instability in the values given in the table? Explain.

No. Thue ace ko TS or R's sifside. cothe| Iwle

ﬁ ¢) Supposing the process to be stable over the period of study, give estimates of the process mean and standard

deviation, A —R—- 10.8
N - = N e N = -y =5
M= = s 2725 T ~ = 2se 5.2

‘?ﬁé d) Engineering specifications on the dimension being monitored were — 10 to 30 (in the units above). Use this
fact, the estimates from ¢} and a normal distribution assumption to approximate the fraction of parts meeting

engineering specifications. 2 20-2 725
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| KE‘( IE 361 Exam I

November 13, 2002 Prof. Vardeman

1. Bar stock of height H and depth D is crosscut at an angle & to the front face as pictured below.

The area of the face produced by the cut is

Suppose that H, D and # vary with means pg = 1.00 in, gp = 1.00 in and pg = 5 radians and standard
deviations oy = .01 in, op = .01 in and ¢y = .02 radians. Find an approximate mean and standard
deviation for A (assuming that /, D and # are independent). (Plug in completely, but no need to simplify.)
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2. In a real application of control charting with attributes data, a company monitored the number of customer
complaints received on their "customer complaint hotline” for each of its food products.

a) The "standard” complaint rate for a particular product is 3 per week. What then are sensible control limits
for the number of complaints on this product received in a 13 week "quarter"?

,_rqa ‘{’L( \d}.’_ é+ J Lol A Q—z_ A week < 31 ‘ﬂu\

e B B weke s 3(13j=33 | ({1&«! ¢ - chail”
NS flcﬂ..\(=ﬁ“-a'f“ (m?lw(frs va

ALy = A 3K =32+3(35 = 7.7
LeLy= - =35-332 = 203



Percent

b) A company executive argues that "the correct" way to monitor complaints is in terms of "complaints per
unit seld" rather than "complaints per unit time.” Last year, roughly 1, 000, 000 units of a product were sold
and 500 complaints received. Using the executive's idea, what are sensible control limits for the number of
complaints in a month where 100, 000 units of this product are sold?

Thiz becomes an nY? chart "\D‘f’bbb-w—- with p= {00,000 m;G
—~ B0 - =y . -1
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MA Uely= np+3{rp(lp) = sSo+3(sp(1-5x57) = 7.2
LCLy = = = - — Z8.8

3. IE 361 students Olberding, Paulsen, Schreiner and Williams studied the performance of a CNC machining
process. A sample of n = 40 parts was produced and a particular critical dimension measured on each.
Sumimary statistics for these (in units of .0001 inches above .2080 inch) were T = 80.05 and s = 4.65. In
these units, engineering specifications on this dimension were 80 & 20.

a) Give limits that you are 95% sure contain 99% of such dimensions. (No need 1o simplify.)

Use Z+TN s re. AFS'):/M? (5.13) <Thic s
20.05 £ 3.216(4.45)

b) Give a 35% lower confidence bound for a process capability index that measures current performance
(not/gotential). (Plug in, but again you need not simplify.)

~ N = ~&0.05  B05-60 Y A=)
o= rim ( 52 )x?,;" =m1n(L;.%%?é_‘5).) 3_5-7'_;7)' /. 430}
Than wee. Aisp (5-10) . This i< |
A T T 43 e

el B - a5 el G = 115

¢) Here is a normal plot of the studentsdata- Say what it indicates about the practical usefuiness of the
answers to a) and b) above and use it to explain the "process capability” to a non-quantitative person.

Normal Probability Plot d . . o . - H
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4. A (real) US government (FDA) draft guideline prescribing the monitoring of the concentration of white
blood celis in certain filtered blood products calls for the weekly testing of » = 5 units. "Lack of controi” is
to be declared if any of these units has more than a specified concentration of white cells. Supposedly, a
company is in compliance with government guidelines if 5% or less of all units produced have more than the
specified concentration of white boold cells.

A certain producer of these blood products is in fact consistently producing only 5% of units that are
unacceptable in terms of the white cell concentration (and is therefore actually "in compliance" with FDA
guidelines). What is the mean number of weeks the supplier will test until first having an "out of control"

result? 1_____ P[ﬂ . A the ’STU!&L}LJ" f~ P[’W darmi at Tae f.d'_w,u[’_]
= |- FM n=S unifs Fest tqoad "]

(9-’-’) L2262

ARL= = 4.42 welkc
(This & pelly ciarly a shuprR quide ine [ L] )

5. Ideally, two varaibles z, and z; measured on a widget have means y4; = 5 and us = 7, standard
deviations o, = 2 and o, = 2 and correlation py;o = — .25. Process monitoring will be done based on
samples of only n = 1 widget.

a) How do you suggest montioring T, alone? (Say exactly what you would plot and what limits you would

use.) \_)U\-'A— 0&&?’1" iM'([\(D{M{s z; . fee T = chart" fimite 7€‘L n=1.
WL, = M+3T = 5+ 3(2)=/l

[ely, = H-37 = 5-3(2)=-|

b) How do you suggest monitoring both z; and z, if the relationship between the two is physically
important? (Say exactly what you would plot and what limits you would use.)

Use 2 mutfivaide et chual™ Heac p=12z, Se wz.?[o’f’ﬂu—
=1 Yersim .a‘f deFug (4—2‘1‘*) vTh  an W_‘,L_K; 2+3\2(2) = B.

V= ( af;a)(z)(z

-1 [= -5

2:)_"7

= (:ﬁ,~ 5, xl-7> %
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