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1. 0000

2. factor 0000 O0O0O Example 1
Example 2
Example 3
Example 4
Example 5

3. factormat 000 OO OO Example 6

1. 0000

0000 (factor analysis)DO0 00000000 OO0OO (exploratory factor analysis) 000000000
0 (datareduction) 00000000000 pO0000000O0DO0ODO0OOOOOOOODOODOOOODO
gooboobobooodobo gb0ob00Og<pUbobbOOobOObDUODbObDOOOODOODObDOOOOO
gobooooboobbooboobbooobooboooboobboboboobbooboboobboOon

oooooooon ya,ve,...,yp 00000000000 ¢gOOOOO0O (common factors) z;1, zi2, .. .,
q
yijzzzikbkg“"eij (1)
k=1
0000 zg(k=1,...,q) 0000000000000000000D0D000O00O0O00O0 b (k=
1,...,¢;j=1,...,p) 000000 (factor loadings)D 0 OO 0000 e;5(j=1,...,p) 000 ;0000
O (uniquefactor)DDDDDDDzik,bkj,eijDDDDDDDDDDDDDDDDDDD[ID[IDDDDEID
ddoD0d0obOOoOooodoobOoobodoooooda
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0000000000000 0DO0D0O00O00O0D0O0D0ODOD (interpretations) 000000000 ODO
0000000000000000000000000000 b,;00000000000000000O00O
goooooobgoooboobooobobobobobobooboooobobobobooboboobobooDbOoo
00000000 (orthogonal rotations) 000 OO (oblique rotations) 0 20 000000000000
goooooobooboooobobooboobboobdobbooobooboobbooboobboob g
gooboboboboooooooboobobobobobooboooobooboboboboboboooogoo
0000 [MV] factor postestimation (mwp-106) 00O [MV] rotate (mwp-109) DOO0DODOO0ODO

[~ 0000000000 (structural equation modeling) 000 0000000000000 00
00000000 [SEM] Intro 5 (mwp-359), [SEM] Example 1 (mwp-125) 000D

2. factor OO0 OQOQOQO

> Example 1: 0000

MV] factor 00000000000 Example 00000 bg2.dtal0 000000000

. use http://www.stata-press.com/data/r16/bg2.dta *!
(Physician-cost data)

Ooo0oooboobOob0ooooobooooboobOobooOoooDbOoooDOoDoOose8subboDonooonog
ooe60000000DOO0OOOOOYCO"1I00“C0O”, 0000000000000 0000

goo RN

bg2costl goboobooboobboobdg
bg2cost2 goooooogoogooDd
bg2cost3 gboooooooobooboo

bg2cost4 gobooboobooboooobdg
bg2costb gboooooooooboboboo
bg2cost6 goboobooboobboobooboo

[:? goo0o0ooooo0ooooooooooooooooooooooooooooooooooo
corr2datad0 0000 [D] corr2data OO0 00000000 O0OOOOOO

*1 00 00000File > Example Datasets > Stata 16 manual datasets 0 0 O O Multivariate Statistics Reference Manual [MV]
O factor 000000000000
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. summarize bg2costx, separator(0) *2

.Bsummarizellbg2cost*,Bseparator(0)

EEEEVariable |RREEEEEEObSERRERRRREEMeankRRRIStd . EDev . EEEREREML nERRREREEMax

Bbg2costl |EREREEERES68EEEES . 45eH09RERRRRERRRR1ERR3 . 0973063 .057153
Fbg2cost2 |EEEREREERS68EEEE6 . 9909k EE1EEE3 . 651067 3.157189
Elbg2cost3 |RRRRRRERS68RREER6 . 98eROoRRRRRRRRRRR1ERER3 . 20276 ER3 . 456272
Fbg2cost4 |EREREEERRES568EERR1 . 11eF08RERRRRERRRR1ERER3 . 07254RRR2 . 769688
Fbg2cost5 |EEEREEEERES68EERES . 34eR10RERRRRERERR1ERR3 . 487679 RR3 . 428148
Flbg2cost6 |RRRERRREES68REREERT . 86eROORRRRRRRRRRR1EER2 . 864862RER3 . 011781

goooooosbobo0oooooooooboooooooooooooooooooooOooo

. list bg2cost* in 1/5%*3

Blbg2cost1REREbg2cost2BRRRbg2cost3RRRRbg2 cost4BRRRbg2cost5ERREbg2cost6

ERE1. B11.915584CRRE . 9380358RRIRIR . 2946705ERRR . 33024 29RRIRR1 . 427679RRREL . 012556
BEE2. 2. ? 2. PIRIRIRIL . P11.150729CEREER . 02724860

BEE3.
EE4.
BRS.

000000000000 factor 0000000000000 DOODODDOODOODOODO (principal-
factor method) 00000000000

e Statistics > Multivariate analysis > Factor and principal component analysis > Factor analysis 0 00O

e Model O O: Variables: bg2cost1-bg2cost6

B factor - Factor analysis

Model Medel 2 by/iffin | Weights Reporiing Maximization

Vanables:
bg2costl-bg2costs w

01 factorOOOODO- Model OO

*20000000 Statistics > Summaries, tables and tests > Summary and descriptive statistics > Summary statistics
*30000000 Data b Describe data 1> List data
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e Model 2 0 O: Method: Principal factor 0O OO 0O O

B factor - Factor analysis

Model Model 2 byfiffin| Weights Reporting  Maximization

Method

(®) Principal factor (default)

() Principal-compeonent factor
() Iterated principal factor

() Maximum likelihood factor

[ Maximuim number of factors to be retained:

O Minimum value of eigenvalues to be retained;

terater P i [=E] far
Communality re-estimation iterations:

.
Yiw

7| I Cancel Submit

O 2 factorOOOOO- Model 200

.Bfactorilbg2costlEbg2cost6
(obs=568)

Factor®analysis/correlation@ FENumberfofobsERRE=
Method:BprincipalBfactorsERERRERRERRERRERRERRERe tainedEfactorsk=
Rotation:B(unrotated)ZREEEERERERERERERRERERERENUuMbe rBofEparamsi=

BEEREEEERFactor |BEREREigenvalueBRRDifferenceREERRREEEProportionEERCumulative

PRRRERRERFactorl

=

.0310

EIFactor2 0.54107 0.51786 0. .6844
EIFactor3 0.02321[! 0.17288 0. .7124
EIFactor4 20.149670 0.03951 0. .5317
EIFactor5 210 . 1891 8EEREEEO . 06197EE F0. .3033
...... EFactoré ? 20 . 2511 5FRREERRRRRRE . BREERRERRREEO . .0000

BRERRLREtest :Bindependentlvs.Bsaturated:BRchi2 (15)E=ERE269.07EProb>chi2k=F0 . 0000
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Factor®loadingsB(patternBmatrix)BandBuniqueBlvariances

PRPRRERRRRVariable

BRIFactorlBRRIFactor2kRFactor3

BEREREUniqueness

BEO.3374
BRe.3764
BRe.3221
BE0.4550

bRe.2470 [RO.3670 [EO.
EEO.
EEO.
EEO.
EE0.
BF0.4760 [FO.2364 [EO.

0446
0772
0204
1034
0641
0068

?PIEIRe . 8023

0.7699
0.7169
0.8479
0.7274
?10.7175

factor 00000000 2000000000000 6;000000000000000000000O00
0000000000000 Factor1 OO Factor3OUODO 30000000000 0O0O0ODO 1D0O00OO
gobobobobooooooooboobobotbobooobooooooboboboboboooboooooDooo
0000 mineigen() 0000000000000 0000D0D0O0000DO5x107%0000 0000000
O000oO0oO0b00bOo0ob0O0oboOoDbO0O0Factor3000000oonbo0ooobooooboooDbOon

000000 Factorl O Factor20 200000000000

000020000000 UniquenessO0000000000O0ODOOODO0ODOODOOODOODOODOO
Ubob0obooooooobOobOobO bg2eost1 DODOUODODODOO

1 —0.2470% — 0.3670% — 0.0446% = 0.8023

cooooooobobooobooOooooooooOobooOoOOoOooobooboOooon

. display 1 - 0.2470°2 - 0.367072 - 0.0446"°2*4

.80231284

Uboooob0ob00bdbbg2cost2-bg2cost6 UL UOOOOOONO

Ooooooobooooooooooooo0oooo0oobobooobodonboOodndn bg2costl-bg2cost6
cooboooobooooooooooOocOoOobOOo0oOobOoOoOoOoOooOobocOoOobOOoOo0obOboOoOobOOoOoOooOooOOoa

goog

oFactori1 OO O0ODOOOOOOOODODOODOODOODOODOODOODODDODOODO
000 1000000000000000000000O “positive’00000000OOOOOODODOO
O000000D0ODObg2cost2-bg2cost4 00000000 OOODOOOOODODODO “positive”d O
bobooobobooobbodooblbObg2cost2-bg2cost4 U UL DOOOOOOOOOOOOO
goooooobobobbooooooddodooooobo oL bobobbbbbbbooooo
bg2cost2-bg2cost4 000 IODOOO0ODOOOODOOO 3000000 DOO0O0ODODOOODOOOO

goog

*4 0000000 Data»> Other utilities > Hand calculator
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oFactor2000000000O0O0O0COOO0DOOOCOCOOOOOODOOOCOOODOOOCOODOOO
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cooobodooobooooboooooooOooobooO0ooobooOooooOooOoooOOoOoOooOoboOooboOoOooon

oobooooooooooo

> Example 2: altdivisor 0 0 0 00O

ooboooooooooon

> Example 3: 000000

ggbooooboobooon

> Example 4: 000000

oobooooooooooo

> Example 5: 000

oobooooooooon



