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THE BASIC Si1X SIGMA

BREAKTHROUGH IMPROVEMENT

PROCESS o msmzmtasneste)

1 DEFINE #z)
a. ldentify a Project (.. i8zmA)
b. Establish the Project . gxmn)

2 MEASURE wa)
3 ANALYZE )
4 IMPROVE )

5 CONTROL u=#w)

6 REPLICATE RESULTS AND NOMINATE NEW
PROJECTS (armmstmysimeg)

(€ McGraw-Hill 2002. To customize ths overhead for vour zudience, download it from { www.books. megraw-hill. com/training”
download) . The document can then be opensd, edited, and printed using Microsofl Word or other popular word-processing software.
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BREAKTHROUGH IMPROVEMENT
PROCESS ~mnnemrmsmzsss)
1 DEFINE &®)

a. ldentify a Project (s RAImA)
b. Establish the Project . uxmg)

2 MEASURE (um)
3 ANALYZE 5#)
4 IMPROVE (m:#)
5 CONTROL )

6 REPLICATE RESULTS AND NOMINATE NEW
PROJECTS (&I BRsmuHma)
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1 DEFINE %)
a. ldentify a Project (a.ir5im8)
b. Establish the Project . #umg)

2 MEASURE am)

ANALYZE (947

(9%

4 IMPROVE ()
5 CONTROL i#s)

6 REPLICATE RESULTS AND NOMINATE NEW
PROJECTS #raisstmismg)
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Ground Rules (g#mnp

m Do not criticize or evaluate ideas.
(RAFSFHBE, )

m Be unconventional in your thinking.
(AR B 48T 20 R 3 )

®  Aim for a quantity of ideas in a short time.
(Hir ReEEHMAZBLREE. )

B “Hitchhike” on others’ ideas.
(T SEER" A B, )

Procedural Rules (zstma

m Make contributions in turn.
(R M- )

m Contribute only one idea during each turn.
(f BB — IR )

m “Pass” when you do not have an idea. You will have another
" opportunity on our next turn.

(SRR R TR Pass”  E F— R ARIEH L )
& Do not provide explanations of your ideas.
(FEHBRARE. )
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1 DEFINE &B®

a. ldentify a Project (.. iRzmE)

b. Establish the Project . #zma)
2 MEASURE am)
3 ANALYZE s
4 IMPROVE (i)
5 CONTROL @as)

6 REPLICATE RESULTS AND NOMINATE NEW
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THE BAsIC Six SiGMA
BREAKTHROUGH IMPROVEMENT

PROCESS mumeasasnssne
1 DEFINE &E®)

a. ldentify a Project (amma)
b. Establish the Project @®xzma)

2 MEASURE num)
3 ANALYZE &)
4 IMPROVE i)
5 CONTROL az#)

6 REPLICATE RESULTS AND NOMINATE NEW
PROJECTS (er msmsrbmHE)
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EXERCISE 1: *8 2y
IDENTIFYING FEATURE
AND DEFICIENCIES

(%3] 1: RS HEMEREE)
I Please list some product features you look for in the following goods or services:

(B8 LU =Rk % R P R ietE)
When purchasing an automobile

(HMX —WHER)

When taking a trip on an airline
{4 T fa)

(Goods or services vour organization provides to ¢xternal customers
(PR EE B0 2 e R BL B SRR BT P 7 R FIR 4 )

Business processes and suppor( services within your own organization

(R BT 0 i Ml P B B0 Al 95 LR 0 M 45 52 5% )

2 Please list some deficiencies you might find in the following goods or services:
(P BLF 7= AR 5 AT R )
An automobile you have just purchased

(R R — M%)

An airline trip you are taking
(FRIEFRA HINLBL)

Goods or services produced by your organization

(IREF B & e REPL RS 7 S BUR 4 )

Business processes and support services within your organization
(AR B 2E 0 4l P9 B Y o 5 0 82 0 IR 45 9% )

©) McGraw-Hill 2002, To customize this overhead for your audience, downloed it from { www. books. mogrew-hill . com/tmining”
download}. The document can then be opened, edited, and printed using Microsoft Wond or other popular word-processing software.
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EXERCISE 2:

IDENTIFYING EXTERNAL

CUSTOMERS
(%37 2 BRIEHHE)

List two important external customer groups for your organization, and describe how your
work affects them.

(il Bir A5 L O B 2 049 50 SRBE 2, 3R R0 T 1 0 i B B i )

1 Exiernal customers:

(AHEREEE )

How my work affects these customers:

(R B9 T AF e 00 i )

2 Identity one external customer affected by the Six Sigma breakthrough improvement pro-
ject undertaken by your team.

(45 5 4R BT BA TE A7 47 09 7S PEAS B R B O o I E BRI M — - Sh SRR )

© Mcl"erEW—Hi]l 2002. To customize this overhead for your audience, download it from { www. books. mograw-hill. comtraining’
download ;. The document can then he opened, edited, and printed using Microsoft Werd ar other popular word-processing software.
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EXERCISE 3:

IDENTIFYING

INTERNAL CUSTOMERS
(%31 3; RHHEHE)

Identify two of your internal customers to whom you supply service. What services do you pro-
vide? What needs do you meet?

(HHBEXCRF AT HNRME . FREE T aERRE2RHEE T T 2TR?)

1 Internal Customers:

(MBS )

Needs met:

(%2 RITK)

Products (goods or services) provided:

(REMTE(EETLEES))]

2 Identify one internal customer affected by the Six Sigma breakthrough improvement pro-
ject your team is handling.

CARIZAHEONEERTHAARBREEAATEERN— P RABHE)

©) McGraw-Hill 2002, To customize this overhead for your sudience, download it from  www,
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EXERCISE 4:

IDENTIFYING COSTS OF POOR

QUALITY
(83 4. IR5IEHEESE)

List some examples of costs of poor qualily in your organization for each of the following cate-
gories:

(09 LR 44 28 ) 25 B0 50 R A4 T 4 ol R A TR Y 95 TR A )

1 Appraisal/inspection costs:

(£ E AAREA)

2 Internal failore costs:

(PER R R AR )

8 External failure costs:

(SRR N A )

{© McGraw-Hill 2002. To customize this overhead for vowr audience, download it from (wwwbxﬂtsm:grﬂw-hllfm/lmnnng/
download) . The document can then be opened, edited, and printed wing Microsoft Wamd or other popular word-processing software.
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THE BASIC SIX SIGMA
BREAKTHROUGH IMPROVEMENT

P ROCESS Emmsmessngside)

1

DEFINE &=

a. Identify a Project cnsimam)

b. Establish the Project @mzma)
MEASURE )

ANALYZE )

IMPROVE (ait)

CONTROL &m)

REPLICATE RESULTS AND NOMINATE NEW
PROJECTS CEraR#Rusmme)
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Activity 1: Notes on

Your Project
(730 1. ME%RE)

Usc this page and the next to take noles as you learn more about your role in the organiza-
tion’s breakihrough improvement project from your senior management,

CHfE P B R EREES M TRA XRTE LM R BT B T e an, AR BT
—SEL, )

1 Sources used to nominate project:

(M EBETAORE:)

2 Data used to evaluate potential impact of project:

CFR T4 5B 0 A R R AV R ERE <)

3 Isthe problem chronic?

(] B2 KIMST )

4 How is the impact of the project 1o be measuredr

(I A BRI R 87 )

5 How large 1s the poteniial impact of the project?

(LI H R A EEA LK)

© McGraw-Hill 2002, To custemize this overhead for your awdience, download it from (www . books, megraw-hill. com /training”
download ). The docament can then be opened, edited, and printed using Microsoih Wond ot other popular word-processing, softwere.
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6 How significant (important) are the results expecied to be?
(MR RESER? )

7 Isthe project a manageable size?

(IR A R AD RIS )

8 How urgent is the problem?
(@ L ELT )
9 What risks are associated with the project?
(BERpESIZmBHE X7 ) A
¢ What resistance to change might be encountered?
(EREWRE BB AR B )
i1 Does the organization:

+ Want to reach a new level of performance for an existing goord or service?

e Measure specilic deficiencies or opportunities for pertormance improvemenis? If not, is
there a way to measure them? If yes, describe.

o Want to fird and chiminate the root cause of a problem?
s Want to develop a brand-new product or process?

Based on these answers, is it breakthrough improvement?

(kRS

o BEIHE W RHXF LT — MR KL

METAEMNAERBERLFHNS T2 MERH ETA BN LI R4, FHR,
¢ EFEERHANFRBRAENRESER?

¢ REHETE- PR BTG

BFREEE, RERESHEN?)

12 Review these notes about yvour project. On the basis of what you have learned in this chap-
ter, do vou think this is a good Six Sigma breakthrough improvement project? Explain

YOUT answer.
(ARME EID, REHEX —BEESF R, RIASER— MRS TR R H
g7 o)

© Mcbraw-Hill 2002. To customize this overhead it your audience, download it (rom { www. books. mograw-hill . com/training/
downioad) . The document can then he opened, edited, and printed using Microsoft Ward ot other popular word- processing sofhware.
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EXERCISE 1: EVALUATING

PROBLEM STATEMENTS
(%3 1 M @)

Read each problem description below and decide whether it is effective. If any statement is not
effective, rewrite it.
(P FEME—AMEE BT ATHY. Wik AZAN B, )
1 More than 35 percent of our customers respanded in a recent survey ihat they were very or
somewhat dissacistied with our service.

(EREMEE R HBL BEHEERL BT RTTREER TR ENE, )

2  We produce too many defective pumps.
F ¥ pump

(BATE™T REHFRENFE. )

3 We receive an average of 24 written complaints per week regarding billing mistakes.

(F A1 AT T 24 1A XKL/ IR BEHE. )

4 Communication among our departments is poor.

(FIIEBZERBE. )

(€) McGraw-Hill 2002. To customize this ovethead for your andience, download it fram { www . books. megraw-hill, com training
download ). The docurnesst can then be opened, edited, and printed using MicToeofi Wond or other popular word-processing software.
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EXERCISE 2: k.
EVALUATING MISSION
STATEMENTS

(%3] 2: VMR {ERRRE)

The problem statements and mission statemerits helow include problem and objective descrip-
tions. Read the mission statements, and decide whether they are etfective. If they are not, indi-
cale how you would improve therm.

(T VT F i) 0 i o P A I o R R ) AR EL AT RE W ArRR BB MR AE . RENAE
BEM G AR )

1 It takes Shipping too long to send cxtra parts to tustomers. Reduce the time it takes for the
parrs 10 rca(‘h I’.]’](‘ ¢ USTOMEer.

(AR 36 71 &6 3% BB % T A7 RO R el k46 . RS AR RARRE Ty B4 m) . )

2 The organization pays $1.3 million apmually in interest charges associated with billing er-
rors and the resulting late collection of payment. Reduce the dollar value of accounts re-
cetvable resulting [rom billing ervors.

O U TS IR AT 4 R R GRSl AT 130 FETHA L. Ml TERARRIFER
(R I=NN

3  We need a computerived project-tracking system to plan project deadlines and wrack work
completion accurately. Procure and install such a system by the end of the year.

(AT E — &I FRVLIL AR H IR SR S0 L B IR, T 0 iR Bx 1RSSR .«
F R AT R IR RHE. )

4 Reception docs noi inform Housekeeping prompty when a guest has checked out. Improve
communications between Reception and Housekeeping to reduce the time needed for
room turnaround.

(UFABBEKE, BHORARELANERN., BREEFCSERRZETHE, Uil RERE
FEEG AR RS, )

© McGraw-Fill 2002, To customize this overea! for your audience, download it from { wwew . books. megraw-hill . com/\raining”
download) . The document can then be upened, edited, and printed using Micrasoft Word or other popular word-processing seftware.
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EXERCISE 3: VERIFYING
YOUR TEAM'S MISSION

(Optional)
(%3] 3. BIA R R ZE EBA BB &) (T3 )

If you have already been assigned to work on a particular hreakthrough improvement project,
work with othcr members of your team to verify your mission by answering these questions.

(MRFOHRENE - MEHMRBERHETA, SE MR A — 2K E T E 2 F iy ik o R

He i AR AT i RoR . )

1 Does your problem statement indicate what is wrong and distinguish the deficiency from
similar problers? (If not, explain.)

[RE el B R R AT (A AT B 7 o R MR R L T R B2 b (MBRH R
3l

2 Wha visible evidence of the problem does the statement describer

{FAB IR PR T IR B A Bk T ALAEGE Y )

3 What measure is used to indicate the scope of the problem?

(Rt AT ERIBH BB )

4 In your opinion, is the problem manageable? Explain your answer.

(RIAA RIS T4 FER)

5 Exactly what objective does your mission statement indicale your team is to pursue?

(S B iR 4 B IR A T BA 1 B K R VT B ds AT 40 )

C) MeGraw-Hill 2002, To customize this overhead [or your awhers, downlead it from { www, books. megraw-hill . com/Lraining
download) . The docurnent can then be opened, edited, and printed using Microsoft Word or sther popular word-processing software.
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]

*-ﬁﬁﬁ

6 Does vour problem or mission statement imply cause, suggest a remedy, or assign blame?
(If yes, explain.)

[FAEERE AR R SR TR BH THEFRSG T &7 (HR.HRHE))

7 How will your breakthrough improvement tcam verify that the problem exists? (If the
problem has already been measured, this is easy. If the problem has not been measured,
describe in general terms how you will measure it.)

TR BT A5 0 58 At S0 2 T AR A0 6 B DRI 77 (2 (R AR I B B B Wik, ARMAE
ARRBANE AEAAEHEERENMIE S )]

8 Are there any aspects of the project that reguire clarification?

(FRTIET B H) I B AW 7 e BT )

9  What changes in the problem or mission statements would you recommend, if any?

(MR U B R IR MR e AR & )

10 Does your team represent the appropriate parts of the organization? (If not, what alter-
Aloms in team composition would you recommend?)

e e B R mE BT ? YGVREA R EANAR AT ERMHE? )

© MeGraw-Hill 2002. To customive this overhesd for your sudience, download i1 from { www . books. megraw-hill. com/training”
download}. The document can then be opened, edited, and printed using Microsoft Word ot other popular word-processing scftware.
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THE BASIC Si1x SIGMA
BREAKTHROUGH IMPROVEMENT
PROCESS ~mnmemmaimmuste)

1 DEFINE &=

a. Identify a Project craime)
b. Establish the Project @mzme)

2 MEASURE mm
3 ANALYZE &)
4 IMPROVE it
5 CONTROL G=&D

6 REPLICATE RESULTS AND NOMINATE NEW
PROJECTS (EFARRFRUITE)

& McGmw-Hill 2002. To wusiomize this overhead for your andience, dowrload it from { www . books. mograw-hill . com/training”
download Y. The document can then be opened, edited, and primed using Microsoft Word or other popular word-processing software.




WR3 AHBOHNH 277

AE—R

Fepol R anb s o &

HR2: AR
515
AT IER
ARk & X
W& AE AR
g 1 B, EXERE R
SEMHR
FRIER: iEH
& SRR A A
X KBRS
FRLIR: HFIHE
532 BEATEPHHE E R
A 3. HFIEENS KA A E
a0 e B 50 B
¥ o] 55 (o) R Y R
HEF 28 o 69 H 4
oy st {1 R HEF B 43 A
2 HES A
ERIR: ERFES (FDM)
RETR: REEAS5FRAHT (FMEA)
WA B



8 BIES FAMH

9. &
APEEERREER A RS TERMNE, EES R, FARZH
fTLUT B TE
o MR (Y's)
* BIRE KL

WEGE M P AR, HET S SREVAHNBNELE. AT
AT AT T W38 Bz VR IR, B Bt 1 5k AE 7 7= Ak o) B 890 B B9 KRB

RS E MR Y B (R T ALf ) — A
APTRER

R HGEE A R (Ys) BLURHEE, 2ERTE DA
A 2 T B R AR AR R R RS R R,

ERXRRERRUATRAHNARESR. E2ITBYH (Y),
B T

in.

LA 24 20 B B () BEAE R 49 LA~ F
o [ IR A 6k I i P

o BEHEABLERAL AR
o HE LRGN RERENS
o B % 3t AL 4 A ROM K

e 5pEd T HAHEERAL A

e RBANEEHRMEN LA T THHEGE
o IkEHEETE



#HiR3 AERDEH 279

R HBRLGAE R, XEREFERMR, BAEXNRRHY,
Ja s AEEAR, T H B

® BHELEX

o J &

® ¥ X F

» XA CXRBHNIH

RUYFUEX

S B ST BB BT A ] B A SR,

& W

B A T . ——
ERERER: 1ﬁ§mzx:
B R | R
WREE G DN S EE
RO D - 20 4 B S ol
ik | sz s

BR T fE A BRI R A, BEESHME L,

% 1m
VAT M s

B REMEN B X | RMEWEMEX
MOEREHE |0 ECEREE AP TS
6 BBt i | K | % RME 17

FRFAMAARRAN XRELAR R EREE, AP TUET
AefE], RIEEE A REMEMEE, £ - RERVICRIBFHAE
X, HEENENSERRE MR ER, EAMNE (BRLY, ¥



280 ®W_E4 FRENH

ZEEMBARFR D, MR FE—E CH BER, AT LA (v A AR A R B
MERHEE, R, MREASEMARALER, 455900 @] 2R
{[BE: 5

A G B (TR AR A T R L B AR, TR AR N A R B
SERATK, AEMETHEIHRE. ANRRERKTERRAFN,
HER, HFEHREAALAE CRID N BT,

ESMHERT, RUETAMEEE T,

o B E T M ER?
o SRR AR E B0
o HxERMHERAHET
o g M BERY ALK&
— ETHRENRS
— FHIEXTHHE
— W#
— BRI K. BN #EH. I8, %
o LEWMNBEMEMTAL?
—®E: £, A, B, B, bH, o
— HHRERA: A
— WK RENGREE, AO2KET



W3 AERBEZ 281

EXERCISE 1: IDENTIFYING,
DEFINING, AND

MEASURING SYMPTOMS (Y’S)
(%3] 1350 R SAER) (Y'S)

Below arc the objectives from some breakthrough improvement team mission statements, For
cach objective, identify the symptom of the problem, develop an operational definition, if
needed, and indicate how you would measure the symptom.

{(PAF B - BRI S A Rl fr R ) RAR, X B - BEiR, RIABE SR, @i - -l
E X, WRA LR, DERA MM EIER, )

1 Reduce delays in delivery of special orders to customers.
(8P IR E T o E 2 (T H3EE )
Sympiom (Y):
{(fFIRY:)
Opcrational defimtion:
(ke X e
lfow would vou measure the svmptoms?

{ fpf] LRz AR R )

2 Fliminate waste from lost or discarded inventory.
{TH R IH 5 B 77 18 L AR %)
Svymptom{Y):

CIEAR Y2

Operational definition:

(ke X :)

How would vou measure the svmptoms

(o] MRHZAR R T )

) MeGraw-Hill 2002, o custormize this overhead for your andience, downioad it from { www. books. megraw-hitl . com/iraining
downlvad}. The document can then Iw: apened, edited, and printed using Micoseft Word or other popular word-processing soffware.
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3 Reduce the frequency with which computer jobs must be rerun.
(R TAEEET HRED
Symptom (Y):
(fFAR Y:)

Opcrational definition:
(fEalk 2 s )

How would you measure the symptom?

T WA KA AR )

4 (Optional) If you already belong to a project team and have a mission statement, identify
the following for your breakthrough improvement project:

GEM) (IMBEGELRF -MEERH, FHECRHGRE, YIRFERRERAESEH T E ST E L)
Symptom (Y}:
(fEAR Y:)
Operational definition:
(fEadksE L)
How would you measure the symptom?

{ QAT 0 8 S AR AR 7 )

© McGraw-Hill 2002. To custonuse this overbead for your audience, duwnload it from {www. books . megraw-hill . o trmining”
download) . The document can then be opened, edited, and printed using Microsoft Word ar vther popular word-processing software,
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FR# gy
EXERCISE 2: PARETO

IN DAILY LIFE
(%30 2: AR AR R HESIBER)

Usc 1he space below to record other examples of the Parcto principle as it applies to everyday
situations in business and perscnal Yife.

(FIRAT Mz a4, R AR LESESRPEANEHFGFAR MO EEAT. )

The principle of the vital few and useful many also applies 10 improvement opportunities, Each
effect that we can ohserve (for example: quality costs, defects, rework, customer dissatisfaction,
returns, complaints, etc.) results from numerous contributors to that effect. When we look at

the many individual coniributors, we find that a few account for the majority of the total effect

an quality.

For example, when we gather the facts, we might find that:

¢ in a 25step manufacturing process, five of the operations account for 65 percent of the total
scrap generated;

» of the 12 unique services that our company offers, three of the services account for 82 per-
cent of the customer complaints;

e of the 18 jitcms of information that must be filled in on an order form, four of the items gen-
erate 86 percent of the errors found on these forms.

In these typical cases, the few (steps, services, items) account for the majority of the negative
impact on quality. If we focus our attention on these vital few, we can get the greatest potential
gain from our breakthrough improvement efforts.

(“XEH P SHERNZYE RS EEANH LEL, RITANINE- T8RN, FERA &
BGET BEARE AT ARES)EFERERA. W KERTAERAR, RIVLAR PP
HENRTHESREBRKTFIER

#n,

RIMEBIHRZOREER THEEN.

o E—MHBYHMELEE ERHSHHLRETHEN> U 65%,
o AHMNLAEEN RATERREFF XA INERARE T HELLE 82% -
o ERHELLAMEN BAGCEF XPH 4G L~ 4 KHHEN 6%,

FRERYRFD CREE (PR BERE DR MNERESET KBS HREM, NREREER
ARPEZE LB CE AR WRIEAERHBGHE LEFRER CABERE. )

© McGmw-Hill 2002, To customize this overkew! for your awlience, downlosd it from § www. books. megraw-hill . com/ training
download). The docuunent can then he opened, edited, and printed using Microsoft Ward or other popular word-procesaing software.,



B3 AEEBMHE 291

EXERCISE 3: PARETO
PRINCIPLE AND QUALITY

PROBLEMS
(%3] 3. AT BEN S RRE )

In the space below, list other examples of the Pareto principle that might apply to quality prob-
lems in your organization.

(FELAT M58 Ak, T8 Pt AT R 50 ) TR R A 400 BT e B9 I (P AL B — 0 B 1 )

© McGraw-Hill 2002. To cusbumize ihis overhead for your sudience, dowrdoad it from ( www. books. megraw-hill . com/ training”
download ). The document ean then be opened, adited, and printed using Microsoft Word or other popular word-processing software.




292 H-ES ELHH

AT ARREHE 51 B 43 47

T EBWMAE R, 26 - HIFMHEAEEFE 3N ELEE.

LAHENMEREARRNEE, ¥ WERE& AR OHF.

2. EWMBEN AN R FRA,

3MAHFMEERLLER T AL,

BRHE--IE, HAREIEETFEREEYNTIARNE, BEY
BN E - PEENER, AEHETEEREREEH AN
FIFHES], 8L RN LW E-ENRW, XERLENBK T s
R, e L EmpNE EEER, ENAREAEN AR ZRAE
R——ARIE Y, AR YICEEXEDERNE R, &R BRI E
Bt KERE Y.

BARIIAE TR dial v o A3 5 e sk 5 B 4

ROV FAHEF R 46799 B 89 - F 1 3 50 DUR A] B A ) 01 F 28 2k 7 38
FEBBRAEEPRLHE . XH, RNATELEVLHERSHEHAT
{3 2545 B XA Rk 4% Rk AL

HA B E 2% ARBE, ERmRsEnEwEET K.
XK LR M CCHHAMNBEC X, BEREMA FERUEHFE SR
REBEEME LY BT,

HE, TEBIMAEMNGRHEBRNHBEL QHRBEEINE,
EERHREE ABHAAEN- - "REAT, METHAXKE 7 “RH
IR REG "AANERC &

AR T e FER—L R R SRR Ex BHRNR L H
&, WoEE, g "RERLET Y “AHMNEZE ZHBAHEMN
RES, Uh b, ENZMIEES X —RE\EHEHEH "~ Managerial
Breakthrough” (New York: McGraw — Hill, 1964, p53 -54) P Z#H Y “@
FHH". FELKEIEPUET “MTHE,

O, @ RTESFRFURENFTE. TP, FRESGER
PAAEMERE - MRAHIETSANEEYERL, BERAWF T




BiR3 NEED&E 293

LAM P BN ARERFE AN OB A BEREE,

2 MR EEEY "RENPE", AETHLHLE,

3. LA xR XEEFNDHARSLRE R, MNEL
A Mo HH, AF “HFAF WEETEABIAN "XEND
Bt OEEzZ P,

4 ARPHEAATHARE, WEAFR1E 3,

W I B T CXBACHT KRR, ROSEH UM
AR TRTHATT R E A E e,

"l @
O, 5
“f R ,,
¥ -50 #
ﬁl
4
= |
|
|
e e
GJMOBDCAORNTLIEHKTFP O E
|
EHIN ‘

b e e e — e —

T 1 1) R 55 12 R

ERRHER RN, TR E- - NMHREFTRAFFRAFHE X G HE
o B R A A, R AR B T I W R T AL —



294 BEZEH FREH

st 58T T

Wb BB R

AT RN
E S S

100

“WLTF AT

Bk ks et Jt ]
3
i

At

%gg@%
TEES

1P B AR E RN -,

2. AR BERRO%RERAYEERL 2 EH -2,

EetmERAU PR HEFERURAEER. SRXAHRELE
b, Ril—ERFICHFERAFBIENERT -0 HEE R aiE 2R
Mo PRAAERARBISE, EAMNATREBRBEREGEN FLIRME. 2l
AARRATEN B HET I, BERHFE . e HEN - R i&ka
e

® A



w3 ANERDHHE 295

* N ERS

o L fEH R

o $E 77 A A ey A R
® JEig fhoh IR A

o RFHEAEHUE

HESIE 7 A ELA

HAESFESET “XBADE” 1 CERNSE, xR, 3
VA 7 SRR RE T HT T e ) BRAE

FE L) 5 (RER) HXMEAER, Hx (L) (Al “x#
WoH”) ARNRE T S6&8 (FazZl). TFeEfRTRITIAES
BRI, FleRITmBEE OLT) “KEsyl8” KRR

F BEEPHAERET E AL RRLRN

{1 oy 65 PR 4 51 B 3 4

HAE G EEXHERMERREE. R, CENRSHBED
AR REEELER B BB SA a8, SEBA - E R
FHD

S ol R T e

FIHBI Ak, HFIESTR - ML RBE MR REE MR
H. EMALS4E, AERM 2T, BEX AREE, RA700EHF
ENREERAT AR THRIFARE, HXAEERMEHHFERS
Bk A48

HEF B R S AR B A AT R (] AR X e T WS, 3
EAK, MR TERBREIERE, E4lkBR . BIR
B BCBTR B ELAT R A8 B R,




296 HEHH FREHEH

PATREIR

REMBR, AFFEHE -SRETH, LISAFRE XD
BB ( "RBHSET Y,

IRBIRA A E

A ERE SR E&RNTRHEAER (X) 'POEETH
AERE, —TREFEQRESTIRIA. RITELAKD L8 X
BAM “AHMNZH RIRE—HFFEEREZT 8 L.,

UESE R H R

HeF) P RERRIEH BRI BME, BAAR T E TS A 58580
MR ARARELEEESETRSIHEMN T# S LEEBR TR
I ERA R T B — - R e o A, HES IR - B AR L
R,

5 FHEFIE A B e o)

RAFHFEHAITAW S, BHE ARREE LS RZH A, R
BT RAEAR , WREF AT S8 s T4,

SRITRBERRBNEE, WFREMER, A% S m R R
HEFFIY, SESIBABRBA MO LR, AN, 2 “XROSR KER
HEE — P —— AN RAEENT, THEDEHREEMN,
i B, AMTEH & BT A AT M ATIA 2 B 3 0 B B 20 A5
HRNEH Z—. B, EENERAM REHE T EARE AR
B KB WHERIE TR R s X1 S AT HE I8 ST LA
PH R REA, WAEMTERMRN, B, FREBENFLR
2 SR B 53 47 05 T 56 4 0.

A AIE B AT AP B OA 1 ol S L
HARIMIF R0 ER? LM Sl W E W 2 H A7 155 1
R PRE", CKZWET", BEERLE". WEARBRT F, K



B3 AERHEN#H 297

FERAINE AT R R N F W R I Bk ik, S F PR T AT
Hik
BRLBHARMINE A MR TR, BHAEPRRIEH
REAT LG R R, KT SE RV A LGS RN LSRR, W
2NN MEREY? BERTAEMNEHAEELLREANEITRPH? BIE
BEORBEHAM R BidEBEEYN AR, ERAMMKTEANETF
BRothB MEE. mREHMMNELRRA, 22 IR ZXEAMIT,
R EA 120 2R P M IR] I kPRl - &
FUEREEEMTHMEEN, 240801 XL EMEN A
REFHENIENERL, RERIEHORT X0 "ME", WwRI1LE
WER -PRAPNSRAEEE, "BE JUEEREX LR, SERR,
HEGRBRFHRAOMBRE, B, MARMEEE - TAIR (4,
BT B GE TR R, SALEEE RRRE N ERRNER),
A CEET R, BRI DBES LR BN, mER
R VA AT A BE 7 R Al Y A0 TR, W R 10 AT LR R 26 D AN
BEERAN “BE". XM Er, “MET MERERFETFIMT
Wravgs, XEd PR (RARHEHM) RREDH "BE" M,
KigtefTEM4E, HEMOAESESMN T,

0 ey 0 4 51 R

S A, (BT ERS. Y R THERE (B -1%F
THEENLBSEAMNTENEE), 2 ARRE S & HE 5 A,
RN T R O B e Y B SR L R P A B

Al X s e S B A T TE -8, e B M
AORCIE R . X H, RO)FEMRE RN #7004 E 8], ST
BER A RE R RS .

WA EHIAEEAT A, SHERMBERE (nla) SmIEHIE
B, HEFIE SR -l BR., SHEFE B 2. FR-- e HE 7
., AR AR ZHAESTHT, SREEEERS5E THITHE
_"ﬁ A

EREBERRELG, RERCEED - FotElEA S T ATA # A/



298 HEZE FRMM

EwER, &N, BHHERTERL “KRI° B KRR, WR K-
A KRBT KEHEBRA RO, WHNEAEFEAETSE
ﬁﬁmlf’tﬂ

MERFARWAERT ASRZEEEE. DARRAE R, FHR
K. dRAEESBESS.

fEf, FRENBEECEFE TSRS, AR FERA NI NE
A AT, A, MRBEEALEE, HANER A TREZEERK
ﬁ-o

AE W a3 DIHER) B S A a9 R GG B, MaRAF AR, S di .

o EMM, £EX, MTRES., kARAWKE

o —Htt, AHMEAMIANERHEAAMAGRBTE, AANEE
FHEN It ET R BE, HABAMNE-FULEER, 2EEE K
Br¥F e RAEEE, PREVSAAGHUREBRTE
W0%EH, RFL2FAAER; RERRIENAEWHEEN -FE, K
TR GEERN “XBRIE,

o R, AERNEFERRTABRYRIABARL,

o FAIEM, #AAFVMBRRIA, LEKREEFHH7 BT RF H#H
B, THERAREABENASR T2 XHAANAR,

REFelE T

FRTR: HEERITEE (FDM)

CIMERGZHBYEMEEENEANEE () A (Xs)
“WMEHFEF — WM T,

e FENEMBRERZTR, BARBAEARZAAN Y FXNWES
R HHRE,

e XEZAXLABRAERAA L BARRIEE (KPIVs) (X's) WHAR
PHABEAERERNEERLA,



B3 AEEEHHE 299

H1

mE | % | ¥ £ | mg \

<¢M E | & | ra | P | xm '

i5 /

e
B~
1
2
3
4
5]
6
i
8
9
1
0
1
1
1
2
1
3
1
4
1
5
1
6
1
7
s FOM B35
| BEE | MM,

2. i EEEGEAM TR A E X RS N TEE (KPOVs/Y's) (C- %
T, xR MAAHEE/NRL, MAMEZEESBREE LR
ﬁtﬂ;‘U$ﬁgr%c ﬁﬁ#l mﬁk?ﬁﬁfﬁﬁiﬁ]ﬁﬁgﬁﬁ Yﬁﬁ-‘ﬂz\o

O “C-%d” MEECH R RR SR EE S .




300 BZEH FREH

M2 %
mE | E | K b ap | o | BB
we | X | % | Ry | g | KE
CPR # 5 7 9 8 1G
m )\ g

e Bl B=2ER ol oL e [ R e 1= B E1=R I I o9 ) IS Y S0 U

3. AIEMRERES C-HtHEFHLSR (TER1~10), B
BEMBERBAE, ARBOBRERAHFT (CPR# ) THAZXES
% (RE2), HARTREEME (o) ZHNERMT A (b) RITES
R & B P A S A4

4. RBIE R AR E C- BB EREE (FA), HIDESE
e TV EN] (R 3). B BAde o] LA HI B R B R @ L B IR K

5. EmiE A TR MRBEDP RSN C-8H, BHEAXEAPRR.
HSE3IL—A, FHEENE (THERE1-10), BEENHRBRERHE.

6. ERERT (A3 RAWARTARRELENES, EHRHK



Bm3 AERBHHE 301

&3
B k) * | p i B
Wit | E | ® | R ;g EE

CPR # 3] 7 9 8 10

XETIEGATS \
TR 1HE
TR 181K
EENE
{EEMK
ER % B4 S0Ps
EEEE
=5Eh
® %
KRR

FHR2ME

HHE2mMK

N

WX HTRTH (FMEA) KA.

7. (8- XBUREATRE (X) HRRESE5FXEWMPHLETE
HLTE (V) MERS (CPR#) HIR, UrE- LB IiBKATHE
(X) BE%k. (INE 4 Frm)

MKPIV#1H “ER IR KMERSLMTBY. 10 (HEB) F
FS5 (EHEY CPREZES), %1°50, B, A0 FHA SRR
KPIV "X 8 1HE" FHhEAZRS 50,

FBY W, £FE “FMAH S0P MISRIEGTN 240, X RAELE
BESOPs” BBRBRER “FrAH SOP” HWmihE - L@ I8uHTR




302 HEITBH PRHHE

(KPOV) B CPR# 3R, AR EMERFANEBEHN (BE5).

& 4
ﬁf Tk B | K [ apg li?] ]
T - S '
¥’ S) RY| 5 | AE
WA (X'S) #| 5 7 9 g2 | 10
KHE MNEE
1 TRINHE 1
g FoE 180K 7
3 EENE 71\
41 A HEBE&SK Y
i ET& &5 S0Ps 9 o} 9 6
RS giLE } T
M3 IR - - 5
/ ; 5 5
9 KB / 5 5
. %% 2% ‘0//
1 L~ 7
1 _/
: SRS 0| 8
1
3
1
4
1
5
1
6
1
7

FRIR: AMBEASERIM (IMEA)

TR, A5 PIAR ES S B M I B A BAE B B B B A S FMEA 89 B
MEFBRFEIEPEEERANANES (Ys) ER). B, MEH
BART LA & A, AT LIRS T A P BA 0t XU B K A SR AR AR S K
P TGRS A - HER () W RER (IEHSH)
(Ys)o



B’ix3 AESSEHE 303

I FMEA FIZD R

1. NRETEERME, SEFE MR A FEHERHER E o L osE R 7
EEE (FDM),

2. WH L ZFEH LB RS EFREE (PFD), IKRER L X hj 8
BRERNIERE (ARREAS, MENEXZWNENFERE) &
T,

3. M EAENEENE -, A PMEA B R8I L (WK 7) 55k
T A

o EFCRA IR MZEHET, FJIHS-TEPD TR B A% THFR
BAEL,

o EFRN "HAAFER (mRBBRB) HZBEF. S8 B IHEED
BHEAAEZABRTRRBRREENABRER (TREEHEY),

o AL “BEXNER" (ER) WERT, 28 -1 HEMAEH
A, AMEEAEENTENAE, FHHARAR P NEERT.

o ZHR N SEV (kR “RRNTELEET) BERE, AE-FHEA
|~ 10MEF, FTHHEENARNE, TUNSERAA BN T4
;4

o EAREN “BEANEE MEEY, BF - HEEATREHARE
H. AIARRERLE -HEBENTHHNREE, # - EFTE 4R
BEMARRAKBEREZ NG -SRI LT RO FEFSE, MR 4 &
WhBREZSHES, LA, E UM AARAELE FMEA ZH %
A H FDM R R B .

® EMIAAOCC (Hx7 “"BBAENEE") WEBT, ¥ - HEH K
THEREBENEF, BELL1~10,

o EARIRA “UMTHFEH" KWEEP, ¥ S M AFBAAINAXY
WARL RS ELFN TR LR EAATH LR BRI HENNR.

o XA N “DET” (RTHMEEEETHESE) WERTY, 4F -
B, MAEBRAI~ 088 F, RTEESEEAmEHBRELTYH
BEFTABEZMENIE - BERT EHE.

o EfFRN “RIN" (RF-REFRELHEF) WEK T, #E - SEV. 0CC



304 BHH FREH

MDEM R ATEHES, RAREEBA IR 1000987 (ZRFEZ
AHEHFH: RPN=SEVXOCCxDET). # R & A, AEARZHE
B (o) THFBREATEH, H (b) RARNEHLAETREFH R
WXEYHE,

HE: AREB - RERARELEERAEAHENMEN, HRER
REERFESEESHBEELRENAG, B—2%, B85 KPEAN SEV 5
OCC #I%, RRRUBRM/ED., Fo R e R 6 I N ERE F Ut
RBAE, H AR TR R AR AR, K Il f1 8Y = 408
B, ML R IR B i i

WA 2L A8 R 1

—HMHBERTR T WERAME, MREAREEERT K,
SH T EERNHER, SETHAESHNER, B17 T PMEA 725,
MMZEE LGRS, i, REATELHAMARK, BREZ
o M E L ARG, o] fER R RN B S R STl R A R R R
B, EX@AELT, ARRTFEBRME A, ( -BORIKE, DTUKEHEIE
SHATECAE/ T H B B QAU E S i)

I

BB AR -mailE R REREREAR, BLRETHA
#HAE, —MEFBEREXINRY, F - ATGEF-RRINE
GgkA ANAAZEBENRAT AR, B, ERBUXERS
REMARLERLE, ALARXERSEIRETRAMABLE. XL
ETRGHABEMENFERNNEBA LN TN SFELTR iy
BRmFENEEE AR, BARNEAHLT FEMIEE—HE,

B YMATERY, PABNNEAES. DRI ITREEFE
R, SRR TR&BSHMTRE-T,



B3 REREXE 305

&5
xghidiz Prioritize your inputs identifying the “vital few".
HMANTES
HR IR —— oy
R 1Rk 49
30
TN

SEhL 135
% 135
7K AR 135
TR 2ME 50

XE2EF
- (10x%} + (Bx8) = 90+64 = 154

&6
MEXSHIERATE | BFR | 4

(@ MoGraw-Hill 2002. To cusomize this overhead for your audience, download it from { www,books. megraw-hili. com/ training
download}. The document can then be opened, edited, and printed using Micresoft Word or other popular word-processing suftware:.



306 SEZHH EFERHE

& 7
HEMNEHELSEESH
f#d. FMEA S8, _ _ _
TR H BN . wEA
THmesE: FMEA W) (). B : 7 &
"?ﬁﬁﬂ%ﬁ]%ﬁiﬁ;ﬁlﬁ'?ﬁﬁTﬁiﬁJ‘—Eiﬁ‘ni%_ﬁg—f_ﬁ%' ey |PIAAT DT
T MKOE SRR kR ke| D W) 60F || ERIER[E|CE| P
e [mw TP e me en ¥ e | T7 | oA [V
I ?ﬂﬁur ! ‘)7 :
iﬁﬁ'ﬁ:‘ N T 5 EBJJ}
| T 7777 i i s A I N
LR W | i} 4 [ EM] P
—— Y T (0! A S e IO T
( P
| ML rfesh

{© MceGraw-Hill 2002, To cusiomixe this overhea for your sudiepne, download it from ( www. books, megraw-hill. com-training/”
downlosd ). The document can then be opened, edited, and printed using Microsoft Word or other popular word-processing software.




ik 4

7~ 0 5 et

FR3: A
5347 W BB

—BENRVERMHESTHA (Vs), F—2REHRERNTA
RE (REFEREMTZ) (Xs)o

SEMERER SRR EMRERE. RS R RE RS, HER
ey — Z TR RE RSk, 8 AR BB H W 4R A R R
HEW . Bl SRR EHENTTE G ZNERRERA.




308 H_W|yr FREH

THE BASIC Si1X SIGMA
BREAKTHROUGH IMPROVEMENT

PROCESS (AR SRR M it AT 72)
1 DEFINE &#=)

a. ldentify a Project ORsimE)

b. Establish the Project ®u#8)
2 MEASURE (am)
3 ANALYZE &)
4 IMPROVE @ui#t)
5 CONTROL @8

6 REPLICATE RESULTS AND NOMINATE NEW
PROCESS (BrRgtidiFme)
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EXERCISE T: ANALYZING

HISTOGRAMS
(%3] 1 S EHE)

Refer 1o the histogram on the previous page. Installations require from fewer than 5 to more
than 30 service calls each. There are also two peaks in the histogram. The first peak shows that
14 installations required 5 to 9 service calls each. The sccond, smaller peak is for 6 installations
that required 20 to 24 calls each. Please use this information to answer the questions below,

(EPF—FHANE CEFEMRERN DL FSRAETF 300 AHEPENE B -THEEE
B UANBEEEE - O BT HANGEEL 6 SVLATERRE 20~ 0 0. HEHZILERE

W& T E A AR )

P Why do vou suppose there are these two peaks?

RIS R ) AL AR S

2 What do the peaks reveal abour the process lor manufacture and insrallation of this equip-

ment?

(B4 xR EEHE M ERELR a4 a7 )

(€) McGraw-Hill 2002. To custmize this overhead for your audience, downioad it from {www. books. megraw-hill. com training”
download ). The document can ther be: opened, edited, and printed using Microsoft Word or etber popular word-processing software.
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EXERCISE 2: INTERPRETING

A SCATTER DIAGRAM
(%31 2: A E)

The first scatter diagram shown was created to rest the theory that greater number s of CRgE
neering change orders caused more follow-up service calls laen, Refer ro the diagram, aned
then answer the question helow.

(5 -oleil A PAELAG M0 B M 0 2 CRE O S BT AR i 2 RV B I R % )

1 What de yoeu think of the theory based on what the searter diagnun reveals®

O AU B BT R AR L X0 O - B A A e B ey )

Now reler 10 the second seatter diagram. This diagram was areated o test the theory that imore
service calls were caused by huving many components in the imstallation. Use the data in the di-
agram to answer the following questions.

(RAESHH KB AE, X EREREOENERS MRER TR r A Do
B FEREL . )

2 What do vou think of the sceond theory based on what the scatier diagram reveals?

(4 K SRR 0 I BT 7 B OO0 o 3 00 a2 i 5 T Y )

3 Based on the data in both scaner diagrams. which theors deserves serious consideration?

CRGE L P AR B — TN RHBAEEEE? )

4 What would vou do next 1o pursue vour theory:

(B RAIEN, T - -S4 )

© MeGraw-Hill 2002, To customize this overthead for vour audience. download it from ( www , hooks, megraw- hill, come training#
download ) . The document can then be opened, edited, ar printed using Microsoft Word or other popular word-processing software,
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THE BASIC SIX SIGMA
BREAKTHROUGH IMPROVEMENT

P ROCESS mrmamasstnEsaa)
1 DEFINE (&®

a. ldentify a Project azme)

b. Establish the Project mama)
2 MEASURE mm)
3 ANALYZE o)
4 IMPROVE (i)
5 CONTROL &%)

6 REPLICATE RESULTS AND NOMINATE NEW
PROJECTS (ErmRFRUFHE)

@ MoGraw-Hill 2002, To customize this overhiead [or vour audience, downloed it from { www. books. megraw-hill . com.training 7
downtaad). The document can then be opened, edited, and primted using Microsoft Word or other popular word-processing software.
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EXERCISE 1: EVALUATING $Ran

ALTERNATIVES

(&3 1HESHERRIR A R)
A teamn in a public school swsiem discosered thut one of the roor causes [or delass in obtaining
requested instructional materials was the tact that mast requests required at least fowr approval
signatures. Fhe requisitions could casih sii for several dans waiting for at Teast one of thesc sig-
natures. Eachy approval had a spectlic reason for ity existence—one verified that the purchase
wils consistent with existing curriculum design, another determined whether the items were
within prograni budget, a third approved it as consistent with the buildmg budger, and rthe
linal approval confirmed that the purchase was consistent with the 2one budger. These ap-
provals were required for all purchases over $25. Of those requiring approvad, B0 percent weie
lor less than BT, and Y3 percent were for less than $250.
Several improvements were proposed to eliminate these root canses. Three of them are listed
below. Lise the selecdon matrix on the nexr page 16 evaiuate the improvemnents as best vou can,
Use whatever informauon has been provided., plus any other information you can reasonably
imagine from vour own cxpericonce. None ol the improvements is necessarily the best solution,
They are here o give vou a chance 1o practice applving the evaluation criteria, Do not simpls
reject any of the proposals that vou do not like. Logicatly eviduate each of them by the eriteria,
Proposed Improvement 1: Assign a buackup for each person who must sign off on the requicst.
Secretaries would be iespansible for torwarding rthe request to the primary or backup person,
depending on who was availabie. Seta standurd of no more than nwo davs in each signer's of-
tice.
Proposed Improvement 2: Change the dolla value requiring the fowur signatures (o 8250,
Proposed Improvement 3: Eliminatc three of the o required signatures. The only required
signature woukd be from the individual with managerial responsibilin for the budger funding
the purchasce.
(- PAFLAUEE RERITHANRI, B4 R EBHEH NP FHN EEFERABHB M iEE S
FEATAMERMME, FERASH FERELELTHEY -PIRRREIZA . 8T EEHE
BAHACFANAEEN — THREIMERSSEHRBREM K, 7 TRECRGTER
HREA . R-TERCCETHCHE. BT HEERERGKENE ., g W 25 XEm
MELHFLEER. 0% WEERE I00EELF M 95%HE 250 X HUT.

F B A TR B BA SR — G I AT ST T S R R BT REZE B LAY
FRAERF R A X S A R AT WG - Al DAs R B AL R ., BT b0 L ARTESC L i P I B Y
e MK R, XENET RN IERL A, BT RRE T2 B iFAREA RIS, ABE
RPIEEE A EWR AR 2 g BT TR BT ENITAS,

BHAR L AGPLREFTHAZFENABR - ZE8F REEFARTE S, B3HH KTH
PHERTEFANHBT. HEH RLAE 2 KATERT.

BOEAR 2: 0% 4 T AE S MWL R ES TS AR N EE R E N 250 %5,
HEHFEIEAMEFABY N, B—IBHEERA AR SRR IS E L ENEN P EE
TEE )

& MeGraw-Hili 2002, To custormze this overhead for vour audience, downlead it from { www . books. megraw-hill . comirmimng”
download). The document can then be opensed, edited, and prinled using Microsoft Word or other popular word-processing software.
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THE BASIC Six SIGMA
BREAKTHROUGH IMPROVEMENT
PROCESS o mumzmmmmnnssn)

1 DEFINE &

a. ldentify a Project Gramm)
b. Establish the Project mxma)

2 MEASURE mm)
3 ANALYZE )
4 IMPROVE @it
5 CONTROL =)

6 REPLICATE RESULTS AND NOMINATE NEW
PROJECTS HraRiadHsHE)

© MeGraw-Fill 2002. To cuslunize this oserbead for your andience, download it from (www, books. megraw-hill. com/trining/
download) . The docamens can then be opened, edited, and printed using Microsoft Word or other popular word-processing softwars.


Administrator
1


Bive AWEHDNHE 343

NE—K

2 EEFEw e Lo TS SRR

H|S: BH
Gl
Wit
g1 BHEYHNE
RERIR: B4l THERX
%32 gy —THTFRIEEL
REGIERH
ol 3. FHRRBEER
X TR A

1|3

el
i

EABBARMAARE N2 )G, THAEAKNE R AA EHEE
BAMER -ERETL, GREAFREN, SR, REEa B AT
BE—-ERA EFERRETE, HRATLES 3 WEMNITIHRAGHR

REIEAEIF

o WA R A
o REBTKHHK
o REERBRE

EHFEs P, BEIBMAR AR ZSEIRELSEHRERH
Hiko

AEHE TR AT L SR8 s o BA B 2 AR e i 4
ik, R ERAEM S LFE, UREFENERETHE,




344 BHH FAEH

YRR B S TBEHE M B ML~ IR R AR
iy, WOBRLXHZA "B, AT RIFXFEBEERR, R
VORI BT AR RBREN . Rt EESRIREBRTRY,

AT TR, HIAFEE.

o xR iR RIT MR &

o HUBAMENEF A

& G E o R SRR L & 8 AR AT LB

® LB GHRAT R, B 6dEF EREH

R E

RMNEFFTEMIBBHRER (Ys) HHTNE, ENHE S hRE
FORR A, Gt A A AT SRR (Ys) B, B EABIX IR
SRR HE, KPe--SWBEEUETRLARARERNIE, NEBER
IR ES RSN EE FENEEBHAESTERN.

gl F

BrAzenad BT h—FR AL, LONEEREHENATEL
B fpmg 2 FeE. EX-KEY, RNELHARATELE RS
S FKEER, FEESRINEARERTHE, Bt ELAY
AEEHEMEERATHR,

ARNBELAGRENEERE, A3RYPHNEREAEZLZN, Bl
AR BRI R T R A3 P A A AR, B A TE AT R AL L 1T
BEERREEEGYE, i, WA B TR BTN TR LF T
MR B HN.




M6 ATRBBGE 345




346 EEHH ERHH

EXERCISE 1: MEASURING 44,

FOR CONTROLS
(%3 LS RFHE)

This exercise will give vou practice in measuring for controls 10 maintain results. A break-
through improvement team at the home office of a major insurance company has completed
Six Sigma breakthrough improvement project to reduce the time required to issue lifc insur-
ance policies, The high-level Aow diagran on the next page describes the process used to issue

these policics.

The home office receives applicatons thar its sales agents have prepared for clients. These ap-
plications are checked for accuracy. and the agent is contacted for any incorrect or missing in-
formation. T'hen each applicant reccives a physical examination (which is arranged by the sales
agent} and undergoes a check ol financial recards. If either of these reviews identifies any evi-
denee of a prablem, additienal checks may be conducted. If the evidence is verified, then the
application 1s dedlined, If both the physical and {inancial reviews are ultimately satisfactory,
then the policy document is prepared, the agent is notified, and the policy is mailed.

(A EFHFRERLERNTFONE, EEUSSHAANEE - FLHRRAFABNEIT A
T -AAEBDHE, ENABREAREAHBIFREEABRREZEANE, THEXKEERAR

BEEEx—d®,

B, WEMITREHRIRICEANE P REETFAAES, BREEEESPHREETEX,
HBARBARBERRKHARROEE RERANEEZER (AIEARH) M50 %A%
2 INE X B TR A P AT — I B, A TR T RS MRS . ARESRILERENRFE, N

HAR B B, HRRABRKFED T IERMY S 8E, NBEIPSITERE BREEDNEA,
REERRA. )

1 What measures would vou recommend that the team establish for controlling the process?

(B B AT A O T R T AT R0, IR & BIGE TR PR ? )

2 Where in the process would you make those measurements?

(M xf RS - S HRETHE? )

3 How would you make those measurements?

(R EHRRE? )

) MeGraw-Hill 2002 . To customize this overhead for vour audience, download it from {www.booka.mcgmw-hi]l,ctlmﬂtminmy
downlond }. The document san then be opened, edited, and printed using Microsoft Ward or other popular word-processing software.
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EXERCISE 2: DEVELOPING

A SPREADSHEET
(&3 2. RIBFHER)

Reler 1o Exercise 1 on page 312, Based on the controls you developed, prepare a control plan
lor one measure {control variable) you identified there by filling in the control spreadsheet
below.

GRS T lmb THIEE, AHESY | R S RHER ST - MR, )

CHERIBTHEE

AT | BEAK | BERI _
ahzg | WANME | Cemae | W OB mmpm | mm | SN

) McGraw-Hill 2002, To custormze this overhesd for your andience, download @t from { www. books. megraw-hill. com/training/
cownioarl) . The document can then be opened, adited, and printed using Microsolt Word er other popular word-processing software.
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EXERCISE 3: MAKING
NEW PROCEDURES
FOOLPROQOF
(831 2. EFRMEEAIK)

For this cxereise, you will practice foolproofing an improvement,
You will recall that in the previous module you designed some guality controls tor an office
; ) jral
processing life insurance appruva]s_ The flow chart of that process is reproduced on the aext
page. Using this information and your own imagination, develop rwo or three ways to help

make the procedure foolproot.

(RATH B e 2% T S B o) B2 B R sl T4

R B ER 6T, BT, RIOVW Y — PAFRPBREBOI B — R
BEHEE, T -TREZIROARE, BESSEHAZRER, A RIERNGERA, BT 2E3

BERTRIEFRBOF®. )

& McGraw-Hill 2002. To customuze this overhead for your audience, download it from { www. books. mcgraw-hill. com/ tmining/
download) . The document can then be opened, edited, and printed using Microsaft Word or sther popular word-procesaing software.
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THE BASIC SiX SIGMA
BREAKTHROUGH IMPROVEMENT

PROCESS o mnmzmtammrste)

1

DEFINE &#®)

a. ldentify a Project (rzimaE)

b. Establish the Project mumE)
MEASURE @m

ANALYZE (o)

IMPROVE (i)

CONTROL =m)

REPLICATE RESULTS AND NOMINATE NEW
PROJECTS (ermestmdsmn)

(© McGraw-Hill 2002. To customize this overhead for your audience, download it from (www.books. megraw-hill . com/tramimg/
download). The docurment ca then be opened, edited, and printed using Mirrasaft Word or other popular word-processing, software.
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EXERCISE 1: PLANNING
FOR REPLICATION
(%3] 1387318

This activiny s designed o give you expericnce with some of the issiwes 4 breakthrough ime-
provemend leam wonld deal with when replicanng the resalts of a suceessful breakthrough mn-
provement project. Read the paragraph below, aund then answior the questions that follow.

You work for a branch of a hank that operates in many states. Another branch has successtully
cornpleted a hreakthrough tmprosemoent project to redoce iransaction errors at the teller win-
dows. Yoo have beon asked o serve on a team with five ol vonr eolleagues wo replicate the re-
sules in vouwr own branch.

(RiFx M EHA HAE FERTRBER A E AR Jﬂw&jﬁﬁﬁﬂﬁlﬁﬁﬂlﬁﬁﬁﬁ&
Fep@enk, FBETmARE,R5TERTHREE,

FA—PMERZEFR I FERMRITE I XTTHE, AT LTELRATBEBRT—TRT
BAHAE X R HERNREHECGHET A, JAFEMN S FEBHKR R, FRFIEN IR X

3
®]. )

1 What dovou think saur wam ought to do o complete the assignment successfullvs

(N BT X AT 57, IR e R TIRT I BA RE R 6 £ 2.7 )

2 What would vou wani to know abowt the project that was undestaken in the other hoameh-

(R X EA AT ARANSE , F R ENE LAY )

©) McGraw-Hill 2002, To customize this yeethead flor your andience, downioad it from { www. books. megraw-hill. com/tzaining’
downlead) . The: document can then be opened, edited, and printed using Microsoft Word or ather popular word-processing software.
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EXERCISE 1: EXAMINING

A FLOW DIAGRAM
(%3 1 RERHEM)

The figures on the following page show a detailed Oow diagram for a clerical process i a large
corporation, whose function itis 10 reproduce anid distribuce techmical dociments that st e
cireulited widely in che company., Aswer the [ollowing questicns,

(FHRE -RIFEAEE RANE FRAAN XHIR". HRBERIEPLLAELANFEYE
i B AR YE PR T % - EE AT WA )

I Isit possible to gain at least a generad understanding of the process by “walking throwgh”
the Now diagram?

(Hd XA EERTRA B, ERE  PREN TR

2 List potential issues and problems in the process, based on an analvas of the flow diagram

GER X HRBER F AT B ERE, )

(© MicGraw-Hill 2002. To customize this overhead for your eudience, downlvad it from (www. books. megraw-hill. com/training’
download). The document can then be opered, edited, and printed using Microsoft Word or other popular word-processing software.
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EXERCISE 2: PARTY OF
THE FIRST PART

A breakthrongh improvement team has been assembled o look at the process forr bringing
parts from outside suppliers into the central storage atea in the manufacturmg plant, The team
is now meeting to develop a flow diagram of 1the process 1o identify opportanities tor improve-
ML ri(_'\:cl()p a common noderstanding of the process; and, possibh, aid in dategathering of-
forts. At this poing, the fcam is only interesied in producing a high-level flow diagram ot the

Pracess,
Below i an excerpt of the discussion thar takes place in the meeting.

Bilf (the teamn leader): "What are the boundaries of the process we are going o diagrain?”
Tom: “Well, it starts when the supplicr ships the parts and ends when we move the pars into in-
ventory in the Stores.”

Sandy: "Stores?”

Tom: “That's what we call the central invenmors storage lacation.”

Karen: "There is another possible final step: when the supplier receives the parts that we retuim
becawse thev are delectve.”

Bitl: “So we have defined the beginning und two posstble Last steps. What ds the first thing than
happens after the supplier ships the parts:” -

Tom: “We receive them in Stores and let Karert and her Qualiiy Corrol (QC) people know ™
Keren: "Then we check onur records to see il a sample 1 required; if it is, we test them, IMTwe
don't require a satnple, or if the sample tests ckav, we tell Stores 1o move the parts indo nvento
ry.”

Sandy: “What if the patts tail the wesee”

fom: “We prepare the paperwork and ship them back to the supplier.”

Keren: “Well, nion vet, We liest reler the mater 1o the Review Board, which consista of my Doss
(. Munager), Tom's bass (Stores Munager ), Sandy's boss (Purchasing Manager, and Bill's
boss {Production Manager}.”

Sendy. “That’s right. The Review Board deternunes the disposition o! the puarts They deode
whether or not we can mark the shipment "Use As Is.”

Karen: "It it 15 "Use As Is.” then Tom simplv moves the parts into inventory, I not the Boad
prepares form S 150, T sign it and send i1 to Tom, and Tom Epares the p;tpt'rwnrk et shps
the paris back 1o the supplier.”

© MecGraow-Hill 2002. To cuslumize this overhead for your awlience, download it from (www_hooks. mugraw-hill . com/training’
download ). The: document can then be opened, edited, and printed using Microsoft Ward or other popular word-processing woftware.,
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Wt WA r e dm o ) RS B MR E R g TS KEFFOLE— I
B, GAREFEETRK, #RNFEELM - KRBREALBHRER, AMTRHATREANE, 5
L (o e A ol R A DO A 0 3 el R A TR bk L A0 R R R L R SRR T R AR A Tk
2, AR ETEE SR AL H LI RHBZ IR EE.

(%3 2:BMBE—R2W)

THEHRAREXESWAIHERE.

Bll{#) "R B2 RN TR RRE RSB R EIAT

Tom:* M4t B R0, Zd BB S RIVBE B A RS, B EER.

Bill; “ft 4t FE? 7

Tom: “BANEETEHONERHAT I OE,

Karen: “ &4 B - Al SEMIGE 08, B A RERA O RIS B S . "

Bill: “4F, BATE HM B BMFBRE - THOSELRAT TR, BAamRBEGSE,
RATFERA S~ FRI 47 "

Tom: “$& 1764 & WAL EF , FI8T 3 M Karen MM EE BRI, "

Karen: “BE KRB RICR, HNETEMEGHERA, HREE BROKATHARE, mR
THERREARRIEBANL, BRITRSERAEFAEEFL. "

Sandy: “MIRE AR EHTRAGE K% ELH? "

Tom: "M RITHMES BEH S RIS ERE S,

Karen: “ A AT, i1 Bing R A b7 b & (RRH AT T2 ) Tom & - T (FEFF#1
%18) Sandy B9 7 CREGES | £38) F0 Bill 4 £ 7T (& P80 2B HRMERERS, ”

Sandy: “H %], B E R S 0FE M R SREH . MTTAERERNAESIEN X LA GE
ERAER. T

Karen: “i08 A FEER", I Tom AEMEATAET RO, WRTH, EBRERSBRE S
150 %, HREREERS Tom, RE Tom B E BEAN,IPRABAMNE, "

© MeGraw-Hill 2002. To customize this overhead for your sudience, download it from { www . books. megraw-lill. corn/training/
download ) . The document can then he opened, edited, and printed vsing Microsoft Word or other popular word-processing software.
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1 Based on the dialogie above, draw a simple {i.e.. not a matrix) high-level flow diagranr of
this parts-receiving process on another sheet ol paper

CREL EXE, 8 -HE 2N - HARNERK (MARERK) WA, fhe
ARG, )

2 Convert your flow diagram of the partsreceiving process into 4 nratrix flow diagram on a
serond sheet of paper.

(ERRORBER R RS REE. )

3 Now review the flow diagram step by step. What guestions would vou like to see answered
through data gathering to help identifv which segments of this process to explore firther:
The overall objective is to get good parts into iInventor as quickh as possible.

(Ffr— T PRE—PFROREWRBRE, oBRLEEHETTREBEREAH TR TIRPH— R
B — Ay R, AN ARR R AR R EGAEEARETO, )

©) McGraw-Hill 2002. To custormze this overhead for your asdience, download it from (www.bouks.mgmw—]’till.qm/uﬂiniﬂg/
download}. The document can then be opened, edited, and printed using Microsoft Word ar other popular wond-processing software,
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EXERCISE 3: CALLING DR.
HOWARD, DR. FINE,
AND DR. HOWARD

Physicians and patieius have been complaining about delavs in the ambulatory surgery depari-
ment at a local hospital. A two-week study conducted by a breakrhrough improvement team de-
terrmined that the major reasen tor delivs was thar the operating moms (ORs) did not always
contain all the supplies needed to perform the surgical procedures that had been scheduled

The team is now meeting 1w constract 4 high-level Now diagram of the process w identify
places for additional data gathering as the team enters the diagnostic journcy, The teain also
[ecls that the flow diagram will be useful in explaining needed changes and for setting up a
beller monitering systent to hold the gains when the breakthrough improvement project is
compleled.

Below is an excerpt of the discussion that takes place in the meeting.

Susan {the teant leader): “What are the boundaries of the process we want 10 diagram today?”
ferr: "Why don’t we look at what happens between the time that L as the sargean, call to
schedule the surgery and the time, 30 minutes prior to the scheduled surgery, when I arrive (o
check on the condinoen of the patient and the OR”

Susan: "Does evervone agree?” (Nodding of heads around the table.d “So, what happens when
the surgeen calls:”

B "Au that poing, the surgeon 1s talking to me in (he Ambulatory Surgery Scheduling Olfice.
We schedule an OR time slot by making an eniry in the Master Schedule database. Of course
we work ont a converticnt lime with the swwageon and the patient.”

Terry: "We do this over the phone, in my office, with the patient right there, so evervone knows
the s hedule, Anvway, 1 believe that that is outside the process we are flow diagramming, he-
cause our data showed that we don’t have a prohlem with patients or physicians not showing
up. Remember, the problent is that the OR is not ready on schedule.”™

n

Bob: “So what happens nexi, Bill?
Kill: "The patient shows up in the department an hour betore surgery. we process the patient’s
paperwork, we call the surgeon to remind him or her of the schedule and advise that the pa-
tient has arvived, and the surgeon then checks in 30h minwes prior to the scheduled sume [vs
really very simple.”

Carolyr: “You've left out a number of steps, Bill. [ and the other nurses in the Ambulatorv OR
check the Master Schedule database (o sce what procedures are coming up and what supplies
we need to orrder. We try to check this two days before the surgery; in other words. if it's Mon:
day, we are checking Wednesday's schedule to allow plenty of time 1o get supplics. We order
the supplics we need [tom Bob's people in the supply room.”

€ McGraw-Hill 2002. To customize this overhead for your audience, download it from { www. books. megraw-hill . com training/
download} . ‘The document can then be opened. edited, and printed using Micresoft Word or other popular woed-processing software.




Bill: "How do vou know what supplics to order:”

Crarofyn: "1 don’t think we need to go into the detals of that for this high- e # .
level How diagram. But basically, we just look ar the procedure Jisted in the

databasc and order a “kit” lor that procedure.”

Bob: “In keeping with the hospital’s cost-containment efforts, Bill, the nurses don’t keep mam
supplies on hand, We wenr through a process six months ago to defline standard “kits' for all
the procedures we perform in the Arnbulatory OR.The nurses call us and tell us how many
kits they need for which procedures, and we deliver the supplies as soon as we can, But I didn’t
realize that vou were working on a two-day lead thme, Carobhn. That might not be enough time
in ali cuses for routine processing.”

Carofyn: "I we get very busy. we may not even give vou that much notice.”

Susan: "Okay, 5o vou deliver the “kits.” Then what happens?"

Carolyn: "1 don't think we need o get inw all the detail just now, but we basically set up the OR
with the supplies in the kits. All of this is supposed to happen before the patent shows up for
his or her surgers. It other words, the OR should be completely set up an howr betore the
scheduled surgery,”

Bob: "Now we are at the point where Bill was carlici—processing the paperwork and so on.”

1 Based on the dialogue on the proviows pages, draw asimple {1, not a matrix) high-level
Now ciagram of this ambulatory surgery process on i separate sheet of paper.

2 Comert your flow diagram of the ambulatory surgery process into a mairix flow diagrany on
another sheet of paper,

3 Now review the flow diagram step by step. What guestions woadd yvou like 1o see answered
through daia gathering o help identity which segments of this process 1o explore furthey?
The overall objective is 10 merease the probubility that the OR will be complerely set up
when the surgeon arvises o check it 30 minutes prior to the schednled operation.

(€ McGrow-Hill 2002, To customze this overhead for your apdience, download it from (WW-bDOkB-HBgl‘BW-hm-OEJmﬁminiﬂgf
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EXERCISE 4: DO WE =TT
HAVE IT IN STOCK?

A breaktbrough improvement weant is fooking inta the process of Giliing catalogue orders Irom
customers. [t hegan by producing a high-level flow diagram and a detailed Hlow diagram ol the
process from the point at which the order is received to the point where it is entered into the
Order Enory database.

The ream’s goal is to identfy all the rework loops in the process so that it can estimale the cosi
ol rework and set priovities for qualiee improsement projects,

Today, the wam is meeting to contitue the detailed (low diagramming of the process. Below i
an excerpl of the diseussion that (akes place i the meeting,

Chriy (the team leader): “What segment of the pracess should we diagram todayz”

Lillen: “Let's begin wheire we stopped last (ime—the customer’s order is in the database, and we
have verified that it is correct and complete. We called thar *I7 on our earlier flow diagram.”
Roger: “Lets get to the point where we have the itemns and the shipping dncuments bhundled to-
gether, ready to be sent to linal packing.”

Chris: “That sounds good to me. So what happens in betwern?”

Sharon: “Fhe first thing that happens is ihai we print ont an order ivom the database.”

Sem: “Right. Then we take the printoat and key same of the informadon on o mto the Tovento
rv databuse system. We tvpe in the whole order and then tell the sysieni 10 check to see
whether we have the dems it stock.”

foger: "1 vous check 1o see whether you have entered the informatom correctls?”

Seemr: “We do; we compare the screen and the printout, aned sometimes we [ind ervors, We then
have to re-ciiter the information ™

Chits: “That's important. Keep in mind that we aire lTooking tor rework Joons in this detailed
Now diagiain.”

Sharon: "So, afler we have entered the idormation correctldy, we check the daabase 1o sy
whether all of the items are available in stock, If they are, we read the firscitem on thae prin-
out, go to the appropriate shelf, select the item, and keep repeating that process until we hine
all the items the customet ordered.”

Fllen: “Then what happens:”

Sam: “Well, then we go back to our bench with the items and the printout.”

Roger: "So now vou can print out the shipping documents from the Order Eniry database bun
dle the nemns and documents together, and send it alt oft 1o packing.”

Seewm: “Well L that is, i we have all the iems,”

Chris: "What do you mean? 1 thought we said that vou checkerd the Irventory database. and all
the Items were in stock®”

(€ McGraw-Hill 2002, To customize this overhead for your audience, download it from { www . books. megraw-hill . com/training
download}. The document can then he opened, edited, and printed using Microsoft Word or other popular word-processing scftware.
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Sharon: "The database isn' alwavs correct, Sometimes when we get 1o the

shelf where the item is supposed to be, it isn't there. The database s that R W
we have the iteim in stock, but it is not on the shelf, We witte on the

printowt "N/AS which meuans notavailable on shelf, argl take care of 1

when we get back to our beneh ™

Sem: "Right, we always review the printout for "N "A-87 notes when we return to the heneh to
see i we bave marked any unavailable items. That happens quite often.”

Chns: S0 what do you do if you have unmailable itenis at this point:”

Seam: “We tvpe "NAT into the Order Entry svstem for the unavailable itent and then enier the
rmmber of items bach-ordered into the Inventory database, Then we print the shipping doou-
ments from the Order Fowry sestem and bundic the items for packing.”

Shgrun: “We do the same sori of thing carlicr in the process when we irst get the order and
check the database to sec if the items are available. I the [nventory database says that we are
ont of stock, we tvpe "NAT I the Order Lntry systen and the back-order quantity into the Tn-
venlory system. Then we mark those items that are unavaifabie on the printout, in this case
wriling ‘N/A-DR," and srart looking Tor those itemns that are available, as we described earlier 1t
no items that the castomer ordered are available, then the job is easv. We make the eries thin
1 just desenbed in the two databuases, print out a shipping document to et the customer know

thit none ol the ordered items are avarlable at this Gime, and send that w packing.”

Rager: "D vou ever check to see whether items listed as out-of-stock in 1he Inventory dalabase
arc actually on the shell?”

Sem: “No—why would we do thaty’

I Buased on the dialogue on the previous pages, draw a detailed Now diagram ot the orderhll-
ing pracess on a separate sheet of paper or on the flip chart,

2  Review the detailed Now diagram. Eist issies and gaeestions that vou think the 1eam should
] h
pursuc hased on vour analvsis of this process,

(@ MeGraw-Hill 2002. To customize this overhead for vour audience, download it from ( www. books . megmw-hill. com/iraining”
download) . The document cazt then be opened, edited, and printed using Microsoft Word or other pepular word-processing software.
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EXERCISE 1:
INTERPRETING PARETO
ANALYSIS
(&3] 1. FREHETIB 2 47)

I the spaces below, write aut your interpretation of the Pareto diagrams shown in these exam-
ples.

(T EE AL R s T i BRI B R )

1 Medical Center Panent Survey (Example 4 on page 3538)

(BT 4L AR ) (38 401 T 4)

2 Cost of Poor Chialiny un an Automobile Tiansmission Plan (kxample 2 an page 356)

(RS BSR4 (58 399 T 2)

T MeGraw-Hill 2002, To cuskomze Uus overhead For vour andience, download it from (wwlhnnks.nmgraw—hiu.cum/h"ﬂijﬁng/
downlead) . The document can then be opened, edited, and printed vsing Microsoft Word or other popular word- processing software.
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EXERCISE 2: THE CASE
OF THE
“"PROBLEM PROCESS”

Our breakihrough improvement team has been meeting a half-day per week lor six weeks now,
and we are well into the diagnostic journey. AL our first meeting, the steering committee pre-
sented us with a list of *problem processes™ in the company and asked us to priorifize the list.
We gathered data on the level of rework in cach process, did a Pareto anabsis, and identified
tour processes as the “vital few.” The steering committec then asked us to work on one of the
"problem processes”™ and formed three other teams to address the other processes in the vital
fow,

Our “problem process™ involves four tine groups and one quality control group that periorms
checks and gets involved in resolving problems. Our project team consists of super visors and
professionals rom each of these tive groups.

When we began our diagnostic journcy three weeks ago, we had a Lot of wide-ranging discus
sions abour causes and fixcs. There are many things that can go wrang and many things that
we could do to prevent problems.

O teamn deader finally got us back on track. “You know,” she said, "none of us has any real
facts about the problems in this process. All we've done so lar is shave anccdotes and suggest
unprovements for things that might not even he Ing problems. We need o break the problem
down, wentify the most important causcs, and make swre that our improvements give the com-
pany the highest pavoff.”

We spent the rest of the mecting discissing tvpes of Labures in the process, We identitied 13
failure tvpes (labeled A to M on the table of data for this exercise} and developed a check-
sheet. The qualiny control supervisor agreed ta have his people fili owt the sheer daily for a
threeweek studdy period

We conunuced meeting during the stady period, pust to make sure hat the da collection was
going smoothly,

Now our study s compicie. Our team meeting has just been called w arder, and the quality
control supervisor has distmbuted copics of the data tables [rom the study (see the next page).

€ MeGraw-1iill 2002, To customize this ovechead for your audience, dvwnlosd ot from (wms‘.books.nwgraw-hiﬂ.ogm/traﬁ]in&/
download}. The document can then be opened, edited, and printed using Microsoft Word or ather papular word-processing software.
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frelh . ERNPEB-R2UP . HRFASZRV T OACEAN MELA" T E, BRTH R PR
M BT e FRHT ., RAVEE TE M BEIPHRE, #4T THFIEI o, ANTWET 4 753
BRXBEOE". R, KIRAKFERRMNEWTES M RELR", F A58 3 -HAMEH
TR A 3 AR

RNV "R WE 4 MEFERARN P RITHERESHEPANARSHA. RIOIK
Bt BA h B A A E R Sk AR HA

3 ARTR AR HATE W, ROV IHE 37 RBAT M ARiITE, KU TRETEIHHENE
RAE RS EENBRETR,

Mo, RO E RS K BRRFVEST R, doifd: “RAE, BT AL ENEZIREE THHAR
BB E AT BRAT RN T B e RAE R A - BB | R - AT BRI R R R R A T 4
TR, ENBETREE, BHNEEENFR ACRNHNATRESLFAWFRBENE, ”

BATH AR T # LW et E i 2o e 5 B, ROPASY D RBA (EREIHNRIERTH A
EMEHFR) AREET -TREX. BEEHNIEREILAF FE IR GXATKKE.

RIOEVRBESRE R, SR8 T RN BERE THEREEAHT.

RERMNUUIRCEER, ANCMIRSRHTTEHE, ARTEHIE TR T HEBRNEESR
R RLET 1

(€ MeCraw-Hill 2002. To customize this ovethead for your sudience, dowrload it from { www., books. mograw-hill . com/Lraining
download ). The document can then be opened, edited, and printed using Micmsoft Word or other popular word-processing software,
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& MoGraw-Hill 2002. To customize this aveshead for your avdience, download i from { www. books . megraw-hill . cam/Lraining/
download}. The document can then he: opened, sdited, and prirtted using Microsoft Word or other popular word-processing software,
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1 What question is the team trying to answer with this data?

(PR A B SR AR B A 4 B 87 )

2 What failure types should the team go after to assure the highest return on investment?

(A% 1R RS B AR B, B BA R A 2 BB R AR AT it )

3 Why is the wide-ranging discussion about causes and improvements that this team experi-
cnced inidally so typical of breakthrough improvement tearns?

CR AT 2 H BA B 4T B0 X TIRE At r B H97 12 140 B R @ nGH F BA RS S A ik )

&) McGraw-Hill 2002, To customize this overhesd for your audience, download # from { www. books. megraw-hill. com/ training”
download}. The decument can then he opened, edited, and printed wing Microsoft Word or sther popular word-processing software.
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(© MeGraw-Hill 2002, To customize this overhead for your awlience, download it from ( www. books. megraw-hill . com/Uraining,”
download ). 'The docurent can then be opened, edited, and printed using Microsoft Word or other popular word-processing softwase,
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EXERCISE 3: “REWORK”
1S NO WORK AT ALL

We have heen appointed as a Six Sigma hreakihrough improvement team to ook into rework
costs and inctficiencies in the company’s invoicing process, Qur breakthrough improvement
team consists of repr{";entatives from the groups that provide the billing information und the
groups that process the invoices. Al our first meeting, we listed the major steps involved in the
process and began constructing a flow diagram. Next, we iooked at each step and began detail-
ing the kinds of problems that are detected there. Finally, we listed specific actvities that take
place to resolve the individual problemis that arise. On our completed How diagram, we identi-
fied nine rewark loops in the invoicing process.

To estimate the cost associated with rework, each team member took responsibility for one o
the rework leops. The assignment was twofold: (1) comduct a two-week study to tally the num-
her ot invoices that go through that rework loop, and (2) take the detailed rework activities,
identity who is invalved. and determine how much time 1s spent in that activity.

We decided against performing a detailed "time-and-motion” study. Instead, we agreed that rea-
sonable estimates could be generated by the “pury method ™—simply ask the people involved 10
come up with a consensus estimate of the time it takes to complete the activity.

To convert these dme estimates inte dollars, one of the cam members volunteered to mecet
with someonc from the personnel department 10 determine the average salaries of the varions
clerks, supervisors, and managers who get involved in the rework loops. (We have a number of
clerical salary levels in our company, and we designate them as "Grade 1,” *Grade 2,7 etc., wilh
the higher salaries going (o the higher grades.)

We have conducted our studies and are mecting again, Today, we will be analyzing our prob-
lem tallies and time estimates. (See the accampanying table of data, The firsc line has the noen-
her of invoices processed in the rework loop. The next lines are the number of minuies re-
quired per invoice for each person to do the rework. Note that some of the calculations have
been completed for you.)

(€ MeGraw-Hill 2002. To customice this overbead or your audience, download it from [ wwae. books. wegrw-hill. com/training/
download) . The document can then be opaned, edited, end printed using Microsoft Word or other popular word-processing software.
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{© McGraw-Hill 2002, To customize this overhead for your audience, download it from { www. books. megraw-hill . com/training”
downlvad). The document can then be opened, edited, and printed using Microsoft Woud or other popular word- processing saftware.
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1 List the steps that the tcam took in approaching the problem. What do you think of their
approachy

(31 ety AT A B PRV R B R B B 9. IR AHB T F X F A A B 7 )

2 What rework loops should the team focus on?

(A AR E SN ERILTBETHNT LY )

3  Would the results of the Pareto analysis have been different if vou had based it on the num-
ber of invoices requiring rework, rather than on the cost of rework:

(MREHFFAFTOHEAHERBEELINARMH L AFRELHEA L, HREARFRG? )

&) MeGraw-Eill 2002, To custwnize this overhead for your audience, download it from { www. books. megraw-hill. com trauning
download}. The document can then be opened, edited, and printed using Micrssft Word or other popular wond-processing software .
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EXERCISE 4: ARE YOU
“DELIGHTED”
TO BE HERE!?

A companywide customer satsfaction survey has jusi been completed, and our division head
has just reviewed the resulis. {See the survey questions, response categories, and the results in
the accempanying rable of data.)

“Not bad,” the division head remarked. "buet we must do better. We spent a lot of time research-
ing this and talking to groups of customers, and ['m convinced that the eight categories on Lhis
survey are the ‘right’ questions to ask.”

“T want o point out,” he continued, “that our industry is highly competitive. We wilt almost cer-
tainly lose our ‘dissatisfied” and ‘less-than=satishied” customers. We may even lose those who said
they were merely “satisfied,” or even those who said that thev were ‘'more than satisfied,” when
the inevitable happens and a competitor comes along who makes them feel *delighted.” While |
realive that it is a long-term effort, I won't he happy wntil our costomers express “delight’ with
oy performance in all cight of these categorics.”

“As far as [ am concerned,” he went an, “itis the poficy of this division thut the standard we're
shooting tor is *100 percent delighted’ custometrs, ‘More than satisfied,’ “satisfied,” ‘less than
satistied,” and ‘dissalistied’ are just increasing levels of failurc on our part,” he concluded.

We then suggested that he commission eigh( teams to look at each of these categorics, but he
rejected this proposal. "Improving in cach area s fikely 1o be a big task,” he said, “s0 1 would
rather see o few, highly focused, wellstaffed teams go after the arcas where we need the most
improvement.”

He asked il we had any questions, then summarized his charge to us. "I'd like to sec you take
these survey results and set some improvement priorities that clearly reflect the policy that 1
have just staied.”™

After some discussion, we decided to reflect the policy by assigning “scores™ 1o the various re-
sponses in the following manner:

Delighted ]
More Than Satisfied ]
Sanisficd 4
Less Than Satisfied G
Dissatisiied 16

This provides one type of weighting of the customers who did not respond in the Defighted cate-
gory. The scores reflect an ever-increasing tevel of cancern on our part as customers gel fur-
ther and further away from “dclight.” Multiplying the proportion of customers who gave each
response by the score for that response, and then adding the products together, would give us
an index value for cach customer satisfaction category between 0 (best) and 16 (worst].

Most of the scores are alrcady computed for you int the table that foliows. You need to fill n
only two blanks.

& MeGrmw-Hill 2002. To customize this overhead for your mudience, downioad it from (www. books. megraw-hill, com/training/
download ) . The doeument can then be opened, edited, and printed using Microsoft Word or other popular word-processing software.
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1 What do you think of the division head’s policy and the approach that the team decided to
use?

(R3S BE TR T RO 7 5t LA B BA R 18 IR o i | I AR )

2 Based on the team’s decision ta weight the results in the manner described above, what pri-
orities should the group establish for forming breakthrough improvement reams:?

(AR HI BA A b AR B 25 B A A B UE , S E B R B S P BA, MR B ST BB I SE DR Y )

3 Whaeis the significance of the division head’s comment that the company had spent a lot of
time rescarching the categories to make sure that the survey was asking the “right"questions?

(AR T KRBT HERR, LRAGRKBEMNGRE LT ZRSRE HBITESH ML
MBI R 47 )

(©) McGraw-Hill 2002. To custamize this overhead for your audience, download i from { www . hooks. megrew-hill. com/raining
download ) . The dacument can then be opened, edited, and printed using Microsoft Word or other popular word-processing software,
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EXERCISE 1; CAUSE-EFFECT Eﬂ

DIAGRAMS IN REVIEW
(%3 1; EMERE)

The tellowing discussion topics will help vou think about C-F diagrams. Read each statement,
decide whether vou agree with it and note vour reasons. Fhen discuss it with other participants
in }-'{HII' grnup.

(FEBr e p A By oo AR 785 (AR Tt o, & e B TR sy BRI

h, 9 SR R i )

1 Ater completing the cause-effect diagram. the eam will immediately know what couses the
jroble.

AGREE / DISAGREE
Notes:

(fete st ERERE, MGHEBIUATT G 23R R R AR )
E&/RE&
B

2 All the people on the team can contribute w the creation of a cause-eflect diagran,
AGREE / DISAGREFE
Notes:

(M PR DA B Al A0 BB el RN SR B4R AR BT R
5 PENE .
WA

3 There should be only four main causal factors going into the central part of a4 cause-elfec
diagram.

AGREE / DISAGREE
Notes:

(FHREPREL 4 FREE RS A )
ik SN
R

() MeGraw-Hill 2002, To costomize this overhessd for your ambence, download 1 [rom [ www . baoks megraw-hill_comtraining”
download) . The document ear. then be opened, editer, and printed using Micnsoft Word or other popular word-processing software.
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4 Peopie whao are not familiar with the problem or project are (ideally) in
the best position 10 contribute to the creation of 4 cause-effect diagram.

AGREE / IMSAGREE

Notes:
(AR SR B H A BB AR B RE R R R, )

& /A R

BR:

5 The canse-ettect diagrain appties only to effects related to objects (such as production ol
cars, steel, invoices, hamburgers, etc.) and not 10 prople, procedures, or management
Processes.

AGREE / DISAGREE
Notes:
(FHRERER TAEERNSH (D AEEF S REE TEHES) . WABHATA BF
REEAR, ]
o) PENG)
B
6 The effect being analyzed should be broadly stated in order not w limit artificially the num-

her of causes ta be listed on the cause-cffedt diagram.

AGREE / DISAGREE

Notes:

(XAl B B R A AT BT A RS ANBBHEEEEMEMEEH., )
Gh: SENGH

W

7 The cause-effect diagram can be used at any siage of the problem-solving sequence.
AGREE / DISAGREE
Notes:
C P S T O D A R IR R R b (AT B B, )
5} VENED
A

{©) Mc(raw-Hill 2002. To cuslwnize this overbead for your andience, download it from { www. hooks. megraw-hill . com. training”
download) . The document can then be opened, edited, and printed using Microscft Word ar other popular wond-processing software.
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EXERCISE 2: THE PROBLEM /4 .5
IS IN THE BAG

Bagit Company is a major producer of shopping bags. It produces and distributes both papet
and plastic bags to be used mostly by supermarkets and hardware stores,

During the last two months, the company has begun a major cffort to improve the guality of its
products as well as its service to ciustomers. Among the problems that surfuced were a number
af complainis by customers about errors on inveices for goods sent out by Bagit.

The preliminary data, assemblect by a team formed 1o address this issue, indicales that about 8
percent of custorters have notifled the company of errors. Although the data is not sufficient
[or a completc analysis, it appears that some of the major problems relate (o (1) errors in the
quantities for items hilled; (2) errors in pricing; and (3} customers being billed for iterns never
sent to them. The problem is serious, and a clear undersianding of its causes needs 10 be estab-
lished. The teamn has dedided 1o prepare 4 G-F diagram to capture all the possible reasons for
these errors in the invoices. 1t can then design a method to collect the data it needs to estab-

lish the root causes.
The team has prepared a high-level flow diagram of the sequence of events leading to shipping
and invotcing as follaws:

e On the basis of the customer order, the customer invoice is sent 1o the Shipping Department.

e The Shipping Department prepares the shipment according to availability in the warehouse
at that lime.

e It the quantity or type of product requesied by the customer is not available on that day, the
Shipping Department requests, via computer terminal, a new invoice for the available items
and a back-order position for the items and/or quantiues not available,

e The shipment is prepared and sent out by the Shipping Department.

¢ The Accounting Department pulls from the system a copy of the invoice to be sent by mail
to the customer.

In addition, the team noted the following facis:

e The accounting of customer orders, invoice generation, and warehouse stocks is kept by a
new computer system installed only four months before.

¢ The actual packaging of the producis to be shipped to the customer was done manually by
warchousc workers.

e Because no one had ever before inquired about the number of crror complaints by cus-
tormers, it is possible that the problem was an old one that had been accepted as *normal.”

» [tis alse possible that the problem had deteriorated during the last few months as a result
of some new factors introduced in the company's procedures.
On the basis of the information presented above and your knowledge about people, computer

systems . warehousing. and perhaps a similar type of operation, prepare & cause — effect diagram

to explain the invoice emmors. Work as teams to prepare the diagram, using flip chart paper for

your notes and drafts of 1deas.

© MeGraw-Hill 2002. To custormze this overhend for vour udience, download it from ( www. books. mograw-hill. comtraining/
dewnload) . The document can then be gpened, wdited., and printed using Microsolt Word or other popular word-procsesing software.
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Bagit 2 A EEFRHEMBDE LA WENRRTEHNRERRREAETRLEHERA.

FAEBRAA B AR R ERE AR AR R &R RA B E R &8 KT £, 258 fkk
R, HIFEREMEHE Bagt FIH R EEFHRER.

Mt A A S BAERE, F 83K EM L AN T HEHR, ANRER TR
b BB EAE AREATRERH - EREMNE: (DERLICRVELIAEER; 2 ARFIR; (3)
BEBARIENENRLER. ABATEN, FEALARAAE. B ELWEREBRENR -1
AR AT HRERNEE, Rt R B A3k IR R R R AR

HHAREREI A ZAFRRX - IRAINF. 2R TEERHER. I AR

(&3 2.\ EPEEE)

* REMEWE R HEZLEIRTHI;

» AELFLMAATFR ERTVNERERR,

o RMEXHWHFFHBERAAELINFRIAHE A B IR AT ENARERF K
W R E RO HMBEHTERHE,

® REHTERRHBILHK,

® 2UMIMTHARNANE AL AHEFLHE,

o B NEEERA T AL,

o EAFERIH FHELERCERFANTALRAE READANF LS,

o RENWHEhEETIAFIASEN;

o EMHNMARE B ENAHAKMAHBE A TRHEZFERYE L HMLFILY”
EERT

o HTHFNERMIARANBHEEFT UKL T2 FHEEL,

BEYD ERENGER, URREC K TA HELRE FEMIROFAXRELE 2F - KAR
Bk ELFE B MER, SHATHES NEEHMEREERHBERL,
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EXERCISE 3: THE DOCTOR
1S - - IN

‘The Our-Town Group Pediatvic Practice bas been conbronted with the contmuing problem ot a
crowded waiting room. with many of their voung patients having ro wait long periods of thime o
see one of the physicians, A hreakthrough improvement projeci leam has been established to
reduce the time a paticnt must wail 10 see a physician once he or she arrives,

Paticnts seen in the office inctade those who have had long-standing appoinments, those who
have made appomtments for urgent care within the last 24 hiours. and those withoul appoini-
ments whoe are being “worked into the schedule” hecause of their need for quick attention. Pa-
tients are not taken to an exanining room antl {1 a room is vacani; (2) the appropriate med-
ical records are at the purses” station; and (3) the plivsiclan who will sec the patient is in the
office. Once those conditions are satisfied, the general practice 1s to ke patients in the orde
thev arrived, unless a phyvsician or medical information nurse changes the pnoritics because of
the urgeney ol a particalar patient’s condition.

As a first step in understanding its probiem. the wam is preparing o construct a C-F diagram
of factors that cause long waiting rimcs, The team is composed of a recePIi[misl, a physician, a
medical informaton nurse, a medical records clerk. and a nurse who assists in the examining
W)

As the team begins its meeting, the facilitator reminds the team members that they are to be
crearive and innovative in thimking of possible causes for the long waiting ames. The tearn
should consider all faciors, including, but noc lmited o, patien condition and behavor exam-
ining room availability, staff availabilin. and medical records maintenance, The team is also re-
minded not 1o forget scheduding practices and proocedures, such as (11 the deasion on whethe
w patient shiould see a phveian or a nurse; and (2) the practice ot making appoinuments for
up to Y0 percent of the available physician time in a given day betore the start of that day,
Work as members ol the team assigned 1o solve ihis waiting 1oom problem. Use the informa-
tion just provided, as well as vour own experiences andd conjectures about how such a process
might work.

Prepare, as a group, a causccffect diagram that captures a wide variety of thearies about long
watting timnes. Use the following space for vour own notes and drafts of ideas.

(@ MeGeaw-Hill 2002, To custamize this averhead for your mudience, downlosd it from { www, books . megraw-hill. com/ training/
download ). The document can then be openad, edited, and printed using Microsoft Wond or other popular wond-processing software.
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