Annotated output for exploratory factor analysis with SAS
Following is the SAS program to run exploratory factor analysis.
libname factor 'c:\research\sage factor analysis book\online materials';

data one;
   set factor.adult_temperament_subscale_level;

proc factor n=4 method=ml priors=smc rotate=promax se scree ci cover=0.3;
   var ATS_FEAR
ATS_FRUS
ATS_SAD
ATS_DISC
ATS_ACTC
ATS_ATTC
ATS_INHC
ATS_SOCI
ATS_HIP
ATS_POSA
ATS_NPS
ATS_APS
ATS_ASSO;
run;

First, we define the folder in which the SAS dataset resides and name it factor.  Next, we read the data file into a temporary SAS dataset named one.  
We will use proc factor to fit the EFA model.  The following options were used:
Number of factors (4):  n=4
Estimation method (maximum likelihood): method=ml
Values on the diagonal of the correlation matrix (r-square): priors=smc
Rotation (Promax):  rotate=promax
Standard error will be printed:  se
Scree plot will be printed:  scree
Confidence interval for the factor loadings: ci
Value for which we are interested in having coverage: cover=.3

We then list the variables of interest for the EFA.
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The scree plot suggests that 3 or 4 factors should be retained.

	Significance Tests Based on 350 Observations

	Test
	DF
	Chi-Square
	Pr > 
ChiSq

	H0: No common factors
	78
	1016.6919
	<.0001

	HA: At least one common factor
	 
	 
	 

	H0: 4 Factors are sufficient
	32
	139.8498
	<.0001

	HA: More factors are needed
	 
	 
	 


[bookmark: IDX34]
	Chi-Square without Bartlett's Correction
	143.06078

	Akaike's Information Criterion
	79.06078

	Schwarz's Bayesian Criterion
	-44.39308

	Tucker and Lewis's Reliability Coefficient
	0.71995



The statistically significant Chi-square test results indicate that neither 1 nor 4 factors is sufficient for the data.

The communalities ranged between 29% and 72.7% of explained variance.
	Final Communality Estimates and Variable
Weights

	Total Communality: Weighted = 11.901052
Unweighted = 5.661329

	Variable
	Communality
	Weight

	ATS_FEAR
	0.60081377
	2.50508993

	ATS_FRUS
	0.29118071
	1.41084296

	ATS_SAD
	0.43549824
	1.77127974

	ATS_DISC
	0.37912177
	1.61010472

	ATS_ACTC
	0.63829750
	2.76448336

	ATS_ATTC
	0.34141872
	1.51832251

	ATS_INHC
	0.30301010
	1.43486427

	ATS_SOCI
	0.44538893
	1.80384079

	ATS_HIP
	0.37205940
	1.59203581

	ATS_POSA
	0.34089373
	1.51795201

	ATS_NPS
	0.37174782
	1.59166041

	ATS_APS
	0.72782699
	3.67409843

	ATS_ASSO
	0.41407114
	1.70647439




	Rotated Factor Pattern
With 95% confidence limits; Cover |*| = 0.3?
Estimate/StdErr/LowerCL/UpperCL/Coverage Display

	 
	Factor1
	Factor2
	Factor3
	Factor4

	ATS_FEAR
		0.13959

	0.04459

	0.05133

	0.22569

	0[]*



		0.74938

	0.04369

	0.65053

	0.82326

	0*[]



		-0.11876

	0.05583

	-0.22632

	-0.00834

	*[]0



		-0.07520

	0.05676

	-0.18507

	0.03653

	*[0]




	ATS_FRUS
		-0.05404

	0.05165

	-0.15438

	0.04741

	*[0]



		0.39873

	0.06937

	0.25473

	0.52544

	0[*]



		-0.35954

	0.07115

	-0.49034

	-0.21289

	[*]0



		-0.00253

	0.05340

	-0.10679

	0.10179

	*[0]




	ATS_SAD
		0.23622

	0.05148

	0.13312

	0.33426

	0[*]



		0.58531

	0.04850

	0.48225

	0.67238

	0*[]



		-0.05513

	0.05011

	-0.15251

	0.04330

	*[0]



		0.18459

	0.05934

	0.06622

	0.29783

	0[]*




	ATS_DISC
		0.17086

	0.05307

	0.06531

	0.27263

	0[]*



		0.49316

	0.05862

	0.36999

	0.59930

	0*[]



		0.03796

	0.05299

	-0.06594

	0.14104

	[0]*



		-0.32446

	0.07194

	-0.45756

	-0.17714

	[*]0




	ATS_ACTC
		0.07509

	0.04612

	-0.01568

	0.16463

	[0]*



		0.18874

	0.06615

	0.05652

	0.31445

	0[*]



		0.75848

	0.05651

	0.62419

	0.84924

	0*[]



		0.14744

	0.05743

	0.03346

	0.25764

	0[]*




	ATS_ATTC
		0.04219

	0.04765

	-0.05130

	0.13495

	[0]*



		-0.18751

	0.06269

	-0.30689

	-0.06232

	[*]0



		0.54839

	0.05110

	0.44050

	0.64067

	0*[]



		-0.06117

	0.04708

	-0.15268

	0.03137

	*[0]




	ATS_INHC
		-0.01708

	0.04827

	-0.11125

	0.07739

	*[0]



		-0.14083

	0.05909

	-0.25424

	-0.02360

	*[]0



		0.50559

	0.05194

	0.39695

	0.60026

	0*[]



		-0.16511

	0.05606

	-0.27253

	-0.05363

	*[]0




	ATS_SOCI
		-0.00009

	0.04324

	-0.08464

	0.08446

	*[0]



		0.02713

	0.04885

	-0.06858

	0.12234

	[0]*



		-0.12048

	0.04738

	-0.21203

	-0.02683

	*[]0



		0.65585

	0.05380

	0.53736

	0.74895

	0*[]




	ATS_HIP
		0.13236

	0.05378

	0.02586

	0.23590

	0[]*



		-0.21967

	0.06823

	-0.34857

	-0.08261

	[*]0



		-0.28221

	0.06386

	-0.40203

	-0.15288

	[*]0



		0.47607

	0.06504

	0.33909

	0.59328

	0*[]




	ATS_POSA
		0.10258

	0.04595

	0.01193

	0.19156

	0[]*



		0.02495

	0.04526

	-0.06373

	0.11324

	[0]*



		0.13433

	0.05047

	0.03441

	0.23160

	0[]*



		0.55830

	0.05422

	0.44301

	0.65543

	0*[]




	ATS_NPS
		0.55146

	0.04692

	0.45287

	0.63672

	0*[]



		0.17693

	0.05114

	0.07520

	0.27502

	0[]*



		0.09004

	0.04928

	-0.00708

	0.18548

	[0]*



		0.16802

	0.05448

	0.05967

	0.27245

	0[]*




	ATS_APS
		0.81805

	0.04748

	0.70116

	0.89211

	0*[]



		0.14195

	0.04378

	0.05528

	0.22650

	0[]*



		0.13018

	0.04286

	0.04544

	0.21306

	0[]*



		0.14672

	0.04492

	0.05775

	0.23339

	0[]*




	ATS_ASSO
		0.63007

	0.05048

	0.52082

	0.71901

	0*[]



		0.05570

	0.04108

	-0.02500

	0.13569

	[0]*



		-0.08022

	0.04652

	-0.17047

	0.01138

	*[0]



		-0.08687

	0.04824

	-0.18036

	0.00817

	*[0]





The preceding table includes the factor loadings, standard error, upper and lower bounds of a 95% confidence interval, and whether 0.3 (indicated by *) and 0 are in the interval.  The loadings which exceed the 0.3 cut-value are highlighted in yellow.

The interfactor correlations along with the standard error and lower/upper bounds of the 95% confidence interval appear below.
	Inter-Factor Correlations
With 95% confidence limits
Estimate/StdErr/LowerCL/UpperCL

	 
	Factor1
	Factor2
	Factor3
	Factor4

	Factor1
		1.00000

	0.00000

	.

	.



		0.29933

	0.06142

	0.17476

	0.41448



		0.15358

	0.07403

	0.00620

	0.29443



		0.21801

	0.07708

	0.06286

	0.36286




	Factor2
		0.29933

	0.06142

	0.17476

	0.41448



		1.00000

	0.00000

	.

	.



		0.04557

	0.06915

	-0.08998

	0.17945



		0.03793

	0.07509

	-0.10900

	0.18323




	Factor3
		0.15358

	0.07403

	0.00620

	0.29443



		0.04557

	0.06915

	-0.08998

	0.17945



		1.00000

	0.00000

	.

	.



		-0.02424

	0.07626

	-0.17207

	0.12465




	Factor4
		0.21801

	0.07708

	0.06286

	0.36286



		0.03793

	0.07509

	-0.10900

	0.18323



		-0.02424

	0.07626

	-0.17207

	0.12465



		1.00000

	0.00000

	.

	.
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