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— Interpretation of Statistical Quality Techniques in

the Perspective of Accuracy and Precision -

R
Choi Sung Woon

Abstract

Engineer and quality statistician use different terms and techniques but they
have same meaning and concept. The terms accuracy and precision are frequently
used by engineer and scientist in the department of R&D and production
technology. This paper makes a contribution to the interpretation of statistical
quality techniques by the use of accuracy and precision. Engineer and scientist
who have six sigma black belt and statistical background can use efficiently and
effectively accuracy and precision in a manner consistent with statistical usage
according to this study.
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1. 4 &

1EZ agd HaAdde 7e8e Ausy] JlMe L& 53 FL JEAHY
A, Az 2 2gY)gcl 27ATh FA EE v9A SME 109 &9 A5
2 Ry AYUEE sz gon 1078 wlo)m = (Micro), 107°& =(Nano),
10712 3 3= (Pico), 107152 A E(Femto), 10788 ol (Atto)2 A ojdtct, HUAES
Aaste 229 7|de @A Yo 939 AY HUE JlesEoR FEZEAEE
gxstn o

Lz, A= Y AUz BHEE ATE R[], €7 FAHE], HFE Atojd 6],
F3[7], F9#e8], w&[9], &A[10], 27[11], TA[12], FFHE13] Tl Ao
* Zdstn Ay L

20073 1€ A4 20079 29 AHE Ha 2007 298 ANEA




120 A%x 2 AAx FAGAS FAH F271¥H A4 HAY &

BE g @ 38 ZololA FHYsA B A7 A= JA AYEHT QU

HAA7)1goME 71 52 288 S Ay A, dA447, 21AZE, A8, &
glalst o EH wAL /1R R&D7IE 9794, BAvle @2, Adurls @3
A, BA}7E 99 5ol AAENL, TAME L A, A R M, A7 =
A AEMNE L AM A exo HAE EEE ALY AYUEE FHAIIE Z2 4
EE AFE Y% oY J|goMe Zled AAAAL FR9 FHEE 23T
ASo] ARH T FLHLE £ F UL A2 Aan BFE T FAA
I 7ol BEY T&o) B2 6L AHE Fasn AEe Aol

agy BAH 32 Jyd #Ed A49d £F9 x4E Jtd £ HEC] A4e
1A g NEAEE 25 dFAM £ de 24, AEgE € ALEY s
o] A3 EA JPHAAME adE AMgs T Qoke RE olFEA Xhe] HAA AF
A g3 el B F7 T Uth

ol AxAant &G @BaE AT, FASY WAL 2 JE FAA
EZANYEE AFGAY F AR TH 71EEY £E(Why)d @ g olaFZ3
n&7)Ee EX2REH e 98 EAH vIHe AHEEy(How to)ollw Hddd
Zubol] glo] AA I 7IExEY AaAavt ZRAE WEE oA X AH
oA DMAIC 5&AE EAA 71He F4oz2 I& AE 2 AHAZL ojF A7 G
ojtt, old AL AxAlant %S AfFHo|nw ARHOR FYIy] I F&He
EAH ZA 71Yo] Ego] LHI7IEAEY AFE Wl AE Brste A
g2 z39 1A ERAIG LR oo,

ol #7EEAL AFstE MEJ o] W or & FAZ LHVE HE
& HAYHoz AT YA FHdatx 23 AHdAM (A= §E2& B2 AHdAA)
gt o2 olEe EAZA rHe AW F83e 2§ Ax F Are ALH
oo} @t} ol AILREES REE AFAA g FRZ Fof T2 IAERE BS
o} o] AR EEE A delFx gu ASYHTS V2R FE Y FAY F
A7 e n&o] Ao HPS ARE QY + Uk

gty B dFae nHrieEY F8 B9 dide] He i, AR 2 4
AE BAGA 7gelM E8HT JE FAY FAVNEE A4 dHYsd 2R Ve
ATo) EAA 7Y F&HolD ARHo ALY & UARE A

2Fo =" 293 dolg #HAAMY EF AH, FA, AE, 24, g 9 Y
$9 zolo] B =ostn 3FAME FEEE, 24A L FAHAAY &, FEE 2
Ao 4% A& SPC(Statistical Process Control) & #el=el FATEAGoA el 4L
Qe 9 YT 53 A= MSA(Measurement System Analysis)A 3, A=
2 AYE AN EFE It 6FcdME AEH, NEF A R AEAE
HolAe 23 ABE ZL ALUE, 7HAME ALY, AAE EMAAMY o4, F&
T 9 AUsE v} 1 8§34 2ES P

ox |m
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2. 2% dold, Ba% o
21 233} dolg

3L V1€ AAA oY 71ed 1o a7 2¥(Specification) & MEA &
Z3+= R&D AEFZIEF & Hol 2dg AUz 2Ase WiV« FEEH 71E
F29 dAe] He 2¥9e A A1, A, 13 5 odd S22 ALEEHY YzA,
HAE AE Al 2 A2dY 5o EAHQ JFEe] "HY. 29 FHIE = A 29
(USL : Upper Specification Limit), 3}3 2% (LSL : Lower Specification Limit)e] 1
ou gZFA A$ FA X4 (Nominal Size, 7|1F *4)t3] & 2H(Allowance) 24 E
ANEw 2ujol 3 8xE FaH(Tolerance)Z2 FEA ST A2 2o Ag4E F
(DAEA : Smaller-Is-Better)2 BT &9 &f3Fo] oy &g EL2
A-(FHEA : Larger-Is-Better)2 %7} vk 4% 773
| T3, /1EXNTE BERE Hio] A& LA FolA
< 7 $(Nominal-Is-Best)°| t}. '
7NEFAANAN F44A nA &7Y 279 F2 54 (Quality Characteristics)$
TR MEAdA H4(Design Feature) 713 HXXNE e 2¥(Specification)
© 2 QFD(Quality Function Deployment)?] HOQ(House of Quality)& o]&3te] A7)
(Cascade, Interrelation, Waterfal) = oj o} gt} o2 % 7|€F3 &3S Aslire 24
9] 8 FAEQ thds 29 o)sjrt Mg ojof gt

29e 24 zHoz FH(CAD : Computer Aided Design)¥®™ GD&T(Geometric
Dimensioning and Tolerancing)ol] 2l8ld H3A = HUT L YdFE EA 5& 23
g24F2H(Form Tolerance), 418 3%, W &L 54 5& 18d Z28d 4
(Profile Tolerance), 3=, A= L FAIE EA T8 383 A4 FxH(Orientation
Tolerance), 1A%, HE R HAE 54 & 13 ¥X 5 A (Location Tolerance),
AT E59, AA EEY B4 55 18 ¢ £ TAQRunout)Fol Atk HlolHE
ZeEdY EEQ 29 AA #dles S22 AL EHT, AFEH(0)4HY) dielHe
%4 (Attribute)ol] wet 7o) 298 dojvie AH, F 2 F(Defect, Nonconformity,
Nonconformance) # FHE(Unit) 2 238 Wojus £33 F33E(Defective, Nonconforming
Unit)o.2 &/}

daoers A% Bz £x9 EF dolEY NS AT FAdA &9 AF o
olHlE AFE A 71" Hol B dHoHE AEE F oy dojAE AHEE
A8 AR B3 Gl .

AZH(A4E) volEHe d 948 A9 HeolHE AT T ¥
ole] Asg #ol HE dHolHE 107°9 93 duAed &A= < =5
Nano)@§17hx] 48 = Yot ol AZY dolEEs ZHAETY 254 uwag
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122 A¥dx 2 FUsE BFHAAM FAH FA7Y9 A4 HA &

2#3ol ox AT P AHAIYE Fo HEFo] @@t A o AZFH dHolgHe &
AT TPu] g3 ALEHe Sdoez Q3 A4y dolgo vla) R deolHE
ALEE 4 gloy HE AU ARE A& 5 v AFY deolgHe 2¥ne] vju
g2 5% o, s 2 AU 59 Hg 3y] Aol volE g Q%Y HE T
AZFALLE $AHoE slojof bt

A3 £4 71HE 2EQ MEZ 57 (Sample Statistic)o.Z A 2IE T
(Population Parameter)®] W3S dolrals Aoz, A3A(Effective)o]l A &
A& (Efficient)! Wyielth AFF dolg7t 249 Hojus HA L AF
olgtil & ol JFE Ao AEd AFTYH EFER FLEH old EFES o
sta fAslz] 98l AFY dolee 54 (Centrality) 8.9k 2 =<l T (Mean),
W17k (Mode), %zt (Median) 3} AF¥ (Disperion) 8.3 # A=A AF3H(Sum of Squares),
E A EAHUnbiased Variance : Mean Squares), ¥ ¥ XH(Standard Deviation), ¥ % 7|
4 (Coefficient of Variation), ¥ ¥ (Range)%°l Ath. a3 ASE 2 AU NP
ALY toleleg 2 vud A UL F Jde MEdeR EFEL 232, F4
2348 A A 4 g4HY e AYE2 AAH fH4E 5+ QU

22 24, A%x 9 AUx

e AEEe FAUE 2 FRIA AL F 23 = HAIUE + HIAE 2 AHoH
o (Z} dHolg - F3) = (& dolg-HF) +(HT - Fghel orE sz U o
714 2 gH(True Value)® =ZXE g (Target Value) 224 7Ad, ik T2 2o HE A
23 ( Specification)©l, 3 A (Calibration) ZZ A 20| 7]F 7] (Reference Standard)
. o SAoA o FFE Yol YT AFYEZ FEY ofE FEE
el woz vy o £A9 Yol AL FoE A E F U
HE Aa@aded X2 A48 F 7] dEot. 7EFHAE ohvn Ax" F
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218X AF3E upe} o] AAe AFY dolHE EH ¥ nud A&
2 A% 2 ALro sige] Y& F lon AFFH volErt 23g Hojys
29 BEREL nHVIexe 74 dHolHe gtz zolQd exEn Hodin, =%
AZFE dojele F4 84 HEAAM, F43%(Central Location)& Fgtoll 232
t =¥E 157168 E AFE(Accuracy)eti o 2¢A A& A5 Hel(Bias)
HAaokz ok :

T A (Caibration)ol ] A& X+ Correctness, Adjustment, Offset 52 AHejdu}h
oz A%F dolEe AX oA AR zZt dlolElyt Fo) W &, W
% (Variation), Z(Width), ¥ ol(Breadth)7} $l°] ¥ #4(Consistency)S #FA3te =¥
€ 1f71EAE AU X (Precision)2h i A 2l &k},
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3. BX % AFAANAMY &, A= R AH

H

31 X9} E¥Ae o3 A @ UL

AxE AR dHolEe EFHF ol EX(Distribution)® olEHoz 7R
QA3 F33olt), & (Probability)2 A#H oz Addvlung 37 g 1.03 F
=24 1008 ¥5¢ HAES 100000088 £ PPM(Parts Per Million)# Z& 7]
58 3t & FEEXE AA dolgd AXS o]t goy Jder gFr] A
NE e BEH42 A" 5 Ak

ol FuAE BAHAA FE&HY B ¢ BHANAM FHfHolx Rt &
Aoz Eilge R *‘Xﬂ(*PE)i’Jr OJE(E X))/ tEads ReE 2xe FHAA
oln] FEFRIE AlEdlE AS AEES EAE AMAE & ot dew FAFH F
A 7Y A ol& HYE HA(Goodness-of-Fit Test)o]l et g}

A% dolgrt 2 ARE AXE A=A HIFH(AFAL |EEX) 2
A8 A%E BEXE Aol FE&HY JEx(Fge 29, 7E7)) §29 £33 A
TFHORE, tEX9 AYUE 859 BXQ x'2Ig FRE So] Yok ZE¥E 3
dolEujo]x AxEld o) FHE ARFOZ p,09 F 7HA EFE BF FA45
AHEsE BAAR AFERIe] B¥oln tREE uvhe AN ALFE ACE AL
Aol #Eolh,

XEEZE 1Y 24, 2E 2 WABatch)d 3 S, FEEE 2719 A2 g8 33,
2E 2 wHY A$ E&HE Bxoldh

32 A3AAN o3, A¥E ¥ Adx

AR (Test)2 NAFe} /MAAS v, AAg o]2ge] v, ANAF At A
Ex 9ol nug 3 AMdT AAAME MY 2A7 gl S AFHEH:
Null, Zero Hypothesis), 7§49 &37} Jd+ A ¢ @74 H | Alternative Hypothesis)
olgt1 3o F 1R JHAHF Ve AesA drt

ARL TAAYA Wygez REQA A E(Sample, E{% ANg, EAZHZ A4 239
(Population, 7%, &, w3, 24)59 W3le] F-/8 #Aslr] A 22T §ol
(A AEH) AL E FAE T =Hix *““3‘3%"“ LA A "ok o] AL
Random< Unbiasedness®] AZFA(HFL 2L A5 L2 Ao 224
o} e EARNAME AL SANERET o) HEE 2 F(Nonstandard
Error), 134 (Validation) 4 E¢} 22 &oj2% AlE3ic)

Z BE FAXHA VU HEYE e B AF=(FH#e 23D FAE HA



124 AYE L FAx AAAAM FAF FA71H Y HAAE

I gen o8 MEHLF o, fetn HY dted AN AEY 277 obd HMEH
2 $-xo] e Aot AANME a,fF FAld nEss HyF 48 FAsx
ag 5%, 1%2 3A ¥ @A ¥ F F HAV ded FA ARy A
AA AFA Bo] AHE T, AAAME at F24F(Significance Level), P-Value
¥ §9 85 (Significance Probability)2 Aolsted x&-H(Fge& 2yD) a=5%, 1%
N MAEAHRE sfastedol Fot

AT (g 29, JE/NEE HAHLEE EHTHA
o] A% 7AYA AY ASHA, stFAAYL A 5
AL ANz AUS(ZFEL 29, VDR AReEE REAEAL AT X
A, FAAl don 34 A5HFE AT

AL (Fze 2yd) o HYE MNF5#F(Significance Level) 1-a=95%, 99% = +
743 A (Interval Estimation)dlE A$ ASZ=(FaL =¥ 71&7)EE FH2 Z3:A ¢t

24, AWE SERFRL 29, N1ENEFL X*3H, FEEL A8

}..
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o
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N
o
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4. SPColA 9 24, Agd: ¢ ALL

41 B =X ez, Agx 2 A

#8 =(Control Chart)e X3 23D a=027% HAUHAA T4 #7134
Ql W% (Varation)€ EUYEH Y, 7l4sE AFY o4 (Prevention) & %9 SPC(Statistical
Process Control)71®olt}, a=027%%) A% HF 3xFFHzHE & g4 (Control
Limit)7} #A45® #aldA el A(In-Control)2 A4 Y<A(Random, Common,
Chance, Chronic Cause)o2 #&A wre] HL o] 4 U<A(Assignable, Special,
Sporadic Spike Cause)5 2.2 Ao €}

g7H o gE oS AA, NAse FARY(Quality Contro)ZF o], A4 2
2ZE 9AAA 2dY9AL AA, MAstE FRAMA(Quality Improvement) & & o] &7
do. gees X3 G 219 a=027% FodsTy AAH o AR 2
) 1-a=9973% ANHAFF FH& A&H g FPsts Wyold.

AT (Fg: 29, 71F7)EE BEEE Yo DR, FEG BEE, AER
#AYE, Hd-FA& A%, MAMoving Average)) EWMA( Exponentially Weighted
Moving Average %=+ GMA: Geometric Moving Average), CUSUM( Cumulative
Sum)E°l gen BABECEE: 2%, J1EF/N)EEY FHEe WY olvHd, EFH
2 #E= Fol Uk
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2 3ASAAFANY o4, A%E ¢ FUE

3% 3 A4 (Process Capability Index)® FE 239 FX(Tolerance)| g A
A dolEle] oA A¥( BIE UZ IxFFEUA F 6xEFHAYE HEE H9
gt ety FHTEATE dolHe EEUA o ¥ (Prevention)BF U #el &
afiM oW FAFHALFIE 1nt AXNA Ho| ©R|(Detection) 8T HAIEF
o g =g gojus WA AFY EFEC] SoEA 0

AZFAQ A 2= FAXS volE, BFY Fo| Wk AT FFAHGE®
2% 71F7)e] Fol A$AHAGE: 29, NENE 2¥A de FATHAF C,
g AHSg. & AYE £29 FAFEATE C o0

ghok Ado] FAXS9 dHolg He Fo] RA ¥E BF ALIG 29, 7]
Z/Me 18 FAFEAANF Cyy, Cppd ARET C e B2 e ALHEGE
2% J1E)FH ER e AYEGE% 29, ) A2 AdEHY Z83A
UeE Ay AAsA £id 2A$AGEg: 29, JEDIH FE=(FH e 29, 71E
NE BEF B2 94X C,,E A&3te Aol v, F Y= U= &
£9 FAHATHATFE Cpu, C ol

LT MSAAA S B3E ox AgE 2 AUE
5.1 iGN A 2 a9 EFx

& (Calibration)2 Al&71& AFA (Traceability)°l £ 71&7](Reference Standard)
o] #Zt(True Value)ol %A (Adjustment), A (Correctness) ¥ 43 ZA(Offset)S
3o A= (AN E7HE BRI wyoln.

FANE A EoldNE ex=A%2a + A2 2 AYgFHo] AHE HAET
#HoE B3 E(Uncertainty) = A3 E8E + By E8xo Aoz AE=z 9t
e Fge dvm st HAHAAM AA EAH@GT Aolg HE Wyolyl £E:
' 7)1&E71e Fge 23] gy ¢hde dzbe HES A A ZEte A
o BEEEZE A4 Folrte wyolt A¥ E¥ZE HEZAH o3 EEAHAY F
AFQ wyoz AU BY BEBEE ZAYPo|EFA REJ o EFZE At
djolt}, o & Eo] MEFE 95VE k=221 AFEE, JAALGEE, A4EE, URES

3% Type B R8EE 5, —z —r Uz o EEUASE 2T F A BY

-

o}

o

Eg5s Bake 7FAA W2 (Root Mean Squre Method)ell ¢l8te] FA =Y F3 9
Ng4¢FE 1-a= 95%, 99%E nasld AAEHRTE I



126 A= 2 AU BPA Y FA4 FA7He A4 HAE

52 MSAd A9 24, AFE 92 AEE

MSA(Measurement System Analysis)e AR LAE ZFI=(FghsH, 71€7D)%
AYE(Fgha 71E/DH)2 FRIY g4t FHA = A= (Fghad, 71&E7)
+RAA T (Fzad, JIE7)Y FHoz Aoy #Age AF %o o HFEF
2 71E7)E AAHQA BHAAM] H(Faha®, JF7]) £E AFHGE s,
71&E71)9 WEst 14 AR FoHolx] ofd AL F HAPAHo] SAMNA ¥ BF
7t vpgA s},

AN e(@ghas 71&7))e AS7]9 ¥HE(Equipment Variation)Q! ¥HE-d (Repeatability)
7 A&zl ¥ %(Operator, Technician, Appraisor Variation)?! 2184 (Reproducibility)
o2 wlotate A AU (R, 7IF/NE T A& Gage R&R olgtxn #
th HF - 89 BEEE o] 8389 Gage R&RE 7 AS AZ7] FuUdEL2 vE
A, Az 20 HEL AdEA, REL FUNES FEAYEE AEHY, #FET ¥
e BYEZ AT 24 ¢AE Aue BzEg vt FFAE Yoo
Z 2 7+ = (Sensitivity) 7} Evta #H71g = Qi

WE 9= 294 x] EAMHEA(ANOVA : Analysis of Variance)g € A&8% A% (F
AAE A B 2 7HA) AE AQEA, B &%, A x B 23342 AMEA x #F
WE E(Emons {HEAo] g RE B4 £y Errore AYES sidolth

6. MEY, PAAPAN 23, 3g%x 2 FUE
6.1 AEPqM 23, %= & FUx

MEF o]Z(Sampling Theory)2 EXwdA AES AFsE Welrh. 3244
B3k upe} o] A AEH o3 AFAH(RAFEID S FEIE GACE A
ZAze] 4, 98, §20] & ER Y xo], MEXAAY F¥
- B BgA o] Fol AN (RGACE)LRE HoldE F
Ak AETY W e dedy A4S, 2vA M E, Zd(Stratification) MEH, #
Z(Clustering) AEFol UYed ol AUE(FZFEIDE Zolale olojroloA
v £ g},

A} Z 3 7 AH(Acceptance Sampling)E 2 %8 41¥(Screening, Sorting, Rectifying)3t
' ZRAQ HAF4 HAHI00% Inspection)9t ©8] E&3Q HAF WAojth, ol Fuf
gxoH At T2 oy AqgRE ey & AHgdnt wetA FF 2 (Producer)
$} YA (Consumer)E dF ASYo oJaf FFHYGFEHEIDS RAT HEH
o 0F & NLA(FFLEHAD)E AL g&sloolsitt, T FFAY AFH o
# OF a=5%Z FYA A I LFE [=10%= Az AEH AR

i
Mo Ao
oo
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2
e

€ g&3 MEY HAA diolHE AN Y, &34, 243 A5 wgd
B57] 59 13 AF9 FFY, 7 oF FH 22 vgxFHR
g9} w&o) o3 FFE=(FghAA dolE E BAF g oF AEF AE
(Sample Integrity)olgti% 3o},

62 A@AYAAY o2&, A% & AU E

A AGHDOE: Design of Experiment) EAHEADH(ANOVA)Q 93] <A Factor)

o] #&(Level) &= A&(Treatment)’t &S FUAE7IE EUste A WYl 32

Axl o] A¢HA(EHTL A a=5%1% ol BA ARE Ao 3o},
1A e] ANOVASRl 72+ dolge F242 y =p+a;+e; (&, =121 j

=1,2,>'m, € ~ NO,o2Nes EAHY 9x18 e;= 5244 (Equal Variance), €4
A} (Unbiasedness), % H4J(Independence), & 74 (Normality)e] 7|& 714 ZHEE %3
o 17 o ABA(FadelE Fxa)eo] BgHrh 23302 QA¥ ¢ ANOVA
o HYE(Fguely FRA)E BAEY. AEZ(Ezkideld FxA)E E4de
ANOVAE #g 718 E ZF o] E(V) £ EMS)OIA & F ol & Fed g 7)
&2 ZF Ao g% HAZ(Fgdlold TxA)E Brhgch webA ANOVAAA
FAd Zeet: AdErtd AL (@Fghdoly FxRA)d g wyolgte A&
5o Fof &AL MM dAste FFAELS o gt

ANOVA B4 A3 F93Y 3¢ 3247 o] AF=FgEHdD) ¥9&
TF 1-0=95%,9% =2 F& A8 73 FHE e AF Ao I 2e 1

ox

Al &)
T A
QA Fee AE=FadolEHe FRA)EEY tF:4 S oy, Y, @xe T2
W g A A AUZFzdel"e F2A)E A4y fstg E(V) ®
¥ EMS)E A3,

B A (Taguchi)E 719 WolA FR(Quality)e] 233 der n2e A&z
(Use Condition)g &3 4134 (Reliability)d A=3 Mdez &Astn &4+
(Loss Function)® 7]% & 4l(Functional Limit)& E=3le] =& ogH9 FAFE
(Quality Engineering)®] A&3& AAE dAsA0 871 AdAYPAAMe B

1zt E wx18t7] & 2 wulE E (Orthogonal Array Table)E At-&3ich

EF S/N H|(Signal to Noise Ratio)s WE AlF AFe A4z BA Alade
AG = (Fghdiolel e Fx2]), £E9 kolZ2v AUEFdelge Fx4)o P
ot 712 MHS AMEERAQY kolz2 AYZ(FehiHele Y FxA)E 1A %
3 Alade] HEE ¢ nHde PES FAHA gt B & AR #Bel £285HH
AA AHE2AY wolZ2 WE HIYE(FghdlolHe FxRA)d 7o (Sensitive to
Noise) oA m3e] ol FAsA Hol A3 A &48 71X A @t

71Ee AR HolE TR y o =pt+a;+ey N y, = p+a; +noise+ey



128 A= R AU AHAAM FAH F271YU9 A4 HAE

2 WAstd 349 v R e(Unknown), 9&E7}5(Uncontrollable) 3} H-EolA 3
¥H(Main Effect) & Al2dol 9% F+ AHE24Y o2 BEE, Adde E7lsshy
AL 7158 LR o2 HEsld HYEGghdlolee +24)E F4A7IE Hyoitt

7. ALY, AAE EAAAAMY 2, g R D

1

7.1 AN o3 AT¥E @ FIAE

gBEA (Correlation Analysis)2 5 dlolgje] HAAAE siystes WHAZ 2,y
5 e BF g 5dgoly, ol gl 3]H EA(Regression Analysis)< 22 1H
W (Fixed Variable)ol dld] #&¥4(Random Variable)$! y& #&+E ol &3l 4
Z(Forecasting, Prediction)dt= A2 whdolt}, 1a (FA, ME)FAAA % ¢
yJ=,30+[31:E]-+6,- (&,7=1,2,..,n, ~ N(0, o )) 2 EANEY 2x% e 6.2
de] APAZYH o439 AT @°] %—-E""‘l'”, EA0A, 44, 5845 134
oz AP BHAA A=ZG

S84k 4§ Homoscedacitygr 3t o] 4kl 7§ Heteroscedacity2t i 3}9]
dAlo] old 7] A& (Autocorrelation)®] HHE Durbin-Watson FZ o2 HdFH
2348 o2 A FEE(FI  AAE AAdY] AsA F ALYE= 22X

n

2487 AYE F Ny-7)= Ny-)+ Nw-y) T2 TR ANOVA #
+37 A Jg(y, y) ;(y, y)+;(y, y)P 3 T8 A

mg-ilm

ox

ax

S AAEY. 714 oA FLEFT AHE RECAAN HJEHA R FE] devtE

dotus] A8 zel £F 2 Aglel We Yo A 2o A (Lack-of-Fit Test)
PREEREE Z*%lE- &5o3 ﬂ%ﬂw R

=, zk;i‘l(yij— Y 22 yy—vi )+ Z}Z y;—y;)’ 22 T3] ANOVAE
1=13= 1= 1=

o] g3l AETt FFHAH( A - 354‘7’1"')" A3l HAHG 2 HHE AT e
(Variable Transformation) ¥ £ #dW#3te tF 344 (Collinearity)o]l flojof g
A& olE AAsE HF He 54 (Biased Estimation)g %ot & 334 vy,
o AA deolg y,ete] Aol& WAHResidualT Hejst=td o1& 01%5}@ o} |
(Outlier) 2 9&8% =ZA F+ =% (nfluential Observations)& 2ZstE AT
(Regression Diagnostics)& A &4 (A3t @ A4S A2ste AAsd SFERofo|th
OJAXE et AY EEI /A, 2FUES P & AT FFAE I
ot S #E He hzA 94, DEFIST(), Cooke %7 %, Mahalanobis®] # &,
Andrew-Pregibon® %7 %, COVRATIO, FVARVATIO 5& o]&3%}[2]
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72 AAY BN o3 FUE ¥ FAE

71&E9 BAH F4 7192 dolHE i i d.(dentically and Independent Distribution)
o WY AMEZ JHASATE. 28y 2AEs, AXAGelY onA], Alad ZZ A A
AMe diolE o AlAEE AFAB(Autocorrelation) Fe] U+ Box-Jenkins (B-J)
2y [3]& o] &3h

B-J= ARMA(p,q) (Autoregressive and Moving Average)®} ARIMA(p, d, q)
(Autoregressive Integrated Moving Average)52 ¥ E3& AAsdged pot =
AR 3 MAS9 AFoln d& AE(Difference)l kA2 8] 444 (Nonstationary) g A
A4 (Stationary) 2 sl Fo}.

d& E° ARMA(LD R¥L Z=¢Z ,+e—b0e 12 EEHEY Z & dolH,
o 0 NALD AF, o5 LAFOZ N(0,0°)9 White NoiseZ 7+ &
t}. B-J2& & ACF(Autocorrelation Function)®} PACF(Partial ACF)%2 ©]-&3}o
23& A4 (Identification)d} 2, MLE(Maximum Likelihood Estimation), LSE(Least
Square Estimation), EMM(Estimation Method of Moments)%-& o] &3¢ 23 &
A (Estimation)3t 31 o & ZA2E=2 2go] HFA 7 A (Diagnostic Checking) < 3t

olmz], Alayd ZzAAle AS$ Colored NoiseE White NoiseZ W EAIA F=
Filter§& A7, 7W&d&+= Aol F837] W&ol Signal-to-Noise Ratio 2 Filter?] 4%
< H7t3tA &th. Colored Noise H = ¢F FaEe HEWNES A (Portmanteau
Test), I3 (Overfitting), =3I chH(Parameter Redundancy), =4 ZHoke] 943
(Parameter Parsimony), =% & (Modification)[1159] A &FA (FZHARMA R23)o=
A B old AAok sty White Noise FUEZ(HFARMA =) Z$ S/NH| 7
A= (FHARMA 23)9 AYZ(ZHARMA EF)7F A< g AA] o A
A aE FaAA F

8.2 &

Z1ee 2RZAY FAFEE AAAe AFrIeA, Aadriea, Aurieal, 137
A5 q&o] Fad oy d LRV|EAE nHc] QT 29 FFIa F
2157 Y8l 2= e HEE HIEE FEE 289 7T S F¥3n Y
ko B dFdEe 23} ;‘JQE AUE BHAA BEEE, A, 4, SPC, #IYE,

TATHAF, 1A, MSAS HBA, HEA, Gage R&R, AE™ o8 2 HAL 434
g9, B7A S/NH], Sﬂ?l‘:'ﬁ, ‘Z:JJZJ 174]% 4 59 A4 F4 ¥ E &
Mot LHNEAEC] AEF ol XA Vg FAFY AT 284 3o 7
Ao AF FAEE AxAgle @ Atk

FF AF2E 2% 49 9FE dFE DHV1EAS BAH FAANFAY A
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FE& OFc /e 9 9T oA, FHE, ALE HEY UIH Z2AE
A E Adste | Qo
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