ROC  Curve analysis  (Receiver Operating Characteristic)
Situation:  A dichotomous state (e.g., illness, termination, death, success) is to be predicted.

You have a continuous predictor.

Having a continuous predictor means that some cutoff on that predictor must be used to divide predictions into Predicted 0 vs. Predicted 1.

Questions:  
Is there a measure of success of prediction?


For various cutoffs, what would be the Hit rate - % of successful predictions of 1


For various cutoffs, what would be the False Alarm rate - % of True 0s predicted 
to be 1s.  (The false alarm rate is 1 – Specificity.)

ROC Curve

The Receiver Operating Characteristic curve provides an answer to the above questions.

The ROC curve is a plot of Hits vs. False Alarms for all possible cutoff values on a continuous predictor.

The HA 7 faking data.

About ½ of the participants were “fakers” – had been instructed to fake.

About ½ of the participants were “nonfakers” – had been instructed to respond honestly.

A “faking factor” was extracted from all respondents’ Big Five data.

The faking factor is the continuous predictor.  The question is, can it predict which instructional condition each participant was in?

ROC analysis using SPSS (Analyze -> ROC Curve)
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The details of the analysis

Coordinates

Cutoff
Hit Rate
FA Rate

-4.0590
1.000
1.000

-2.5050
1.000
.991

-1.8240
.991
.991

-1.6115
.991
.982

-1.5055
.991
.973

-1.4835
.981
.973

-1.4505
.981
.964

-1.3950
.981
.955

-1.3605
.981
.945

-1.3270
.981
.936

-1.2735
.972
.936

-1.2215
.972
.927

-1.1920
.972
.918

-1.1785
.963
.918

-1.1680
.954
.918

-1.1560
.954
.909

-1.1105
.954
.900

-1.0550
.944
.900

-1.0365
.935
.900

-1.0210
.935
.891

-.9880
.935
.882

-.9660
.935
.873

-.9595
.935
.864

-.9510
.926
.864

-.9405
.917
.864

-.9255
.907
.864

-.9065
.898
.864

-.8910
.898
.855

-.8695
.889
.855

-.8385
.889
.845

-.8020
.889
.836

-.7625
.889
.827

-.7295
.889
.818

-.7130
.889
.809

-.7095
.889
.800

-.7030
.889
.791

-.6685
.889
.782

-.6315
.889
.773

-.6225
.889
.764

-.6035
.889
.755

-.5840
.889
.745

-.5800
.889
.736

-.5740
.889
.727

-.5550
.889
.718

-.5365
.889
.709

-.5270
.889
.700

-.5185
.889
.691

-.5105
.889
.682

-.4990
.880
.682

-.4910
.880
.673

-.4840
.880
.664

-.4765
.870
.655

-.4590
.861
.655

-.4405
.852
.655

-.4265
.843
.655

-.4065
.833
.655

-.3830
.824
.655

-.3630
.815
.655

-.3520
.815
.645

-.3340
.815
.636

-.3170
.815
.627

-.3090
.815
.618

-.2935
.815
.609

-.2800
.815
.600

-.2665
.806
.600

-.2430
.806
.591

-.2275
.806
.582

-.2130
.806
.573

-.1940
.806
.564

-.1820
.796
.564

-.1690
.796
.555

-.1565
.787
.545

-.1525
.787
.536

-.1460
.778
.527

-.1230
.759
.527

-.1030
.759
.518

-.0835
.759
.509

-.0615
.750
.509

-.0450
.741
.509

-.0275
.731
.509

-.0180
.731
.500

-.0110
.731
.491

.0070
.731
.482

.0250
.731
.473

.0295
.731
.464

.0315
.731
.455

.0335
.731
.445

.0350
.722
.445

.0410
.722
.436

.0575
.713
.436

.0720
.704
.436

.0865
.704
.427

.0985
.694
.427

.1030
.694
.418

.1075
.685
.418

.1220
.685
.409

.1435
.685
.400

.1535
.685
.391

.1620
.685
.382

.1690
.676
.382

.1780
.667
.382

.1870
.667
.373

.1950
.667
.364

.2105
.667
.355

.2240
.657
.355

.2350
.657
.345

.2440
.648
.345

.2475
.648
.336

.2590
.648
.327

.2725
.648
.318

.2805
.639
.318

.2865
.630
.318

.2875
.620
.318

.3040
.611
.318

.3245
.602
.309

.3365
.602
.300

.3460
.593
.300

.3510
.593
.291

.3555
.583
.291

.3580
.583
.282

.3650
.583
.273

.3800
.583
.264

.3905
.583
.255

.3930
.583
.245

.3950
.583
.236

.4125
.574
.236

.4325
.565
.236

.4550
.565
.227

.4770
.556
.227

.4850
.556
.218

.4905
.546
.218

.5015
.537
.218

.5185
.528
.218

.5500
.519
.218

.5825
.509
.218

.6035
.509
.209

.6260
.509
.200

.6425
.500
.200

.6580
.491
.200

.6810
.491
.191

.7120
.491
.182

.7380
.481
.182

.7550
.472
.182

.7730
.472
.164

.7855
.463
.164

.7875
.463
.155

.7925
.463
.145

.7985
.463
.136

.8185
.454
.136

.8395
.444
.136

.8450
.435
.136

.8775
.435
.127

.9125
.426
.127

.9205
.426
.118

.9435
.417
.118

.9760
.407
.118

.9955
.398
.118

1.0070
.398
.109

1.0225
.389
.109

1.0385
.380
.109

1.0480
.370
.109

1.0550
.370
.100

1.0615
.370
.091

1.0890
.361
.091

1.1290
.361
.082

1.1510
.361
.073

1.1610
.352
.073

1.1825
.352
.064

1.2075
.343
.064

1.2240
.333
.064

1.2610
.324
.064

1.3260
.315
.064

1.3740
.306
.064

1.4070
.296
.064

1.4335
.287
.064

1.4445
.278
.064

1.4505
.269
.064

1.4615
.269
.055

1.4875
.259
.055

1.5180
.250
.055

1.5425
.241
.055

1.5785
.231
.055

1.6150
.222
.055

1.6285
.213
.055

1.6340
.204
.055

1.6610
.194
.055

1.6935
.185
.055

1.7105
.185
.045

1.7280
.176
.045

1.7395
.167
.045

1.7595
.157
.045

1.7810
.148
.045

1.7865
.139
.045

1.7885
.130
.045

1.8015
.120
.045

1.8225
.111
.045

1.8330
.102
.045

1.8425
.093
.045

1.8515
.083
.045

1.8580
.074
.045

1.8720
.065
.045

1.8865
.056
.045

1.8965
.046
.045

1.9130
.046
.036

1.9290
.037
.036

1.9350
.028
.036

1.9425
.019
.036

1.9495
.019
.027

1.9575
.009
.027

2.0695
.000
.027

2.2920
.000
.018

2.9720
.000
.009

4.5360
.000
.000

How the program creates the ROC curve
The program moves a cutoff along the continuous variable axis.

Working on the assumption that a score > the cutoff is a predicted 1, 

At each cutoff value, it computes the proportion of True 1s greater than the cutoff . This is the Hit rate at that cutoff.

It then computes the proportion of 0s greater than the cutoff.  This is the proportion of False Alarms.
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For each possible cutoff value, it records the Hit rate and the FA rate. 

It then plots the Hit rates vs. the FA rates, yielding the ROC curve below


The ROC curve again, this time larger



By picking a point on the curve, you can determine what percentage of Hits you’d have and what percentage of false alarms you’d have using that cutoff.

In the above curve, I’ve identified three cutoffs – a cutoff 1 SD above the mean, a cutoff at the mean, and a cutoff 1 SD below the mean.
Analysts measure the overall success of prediction by the area under the ROC curve.  For these data,
	Area Under the Curve

	Test Result Variable(s):MFS

	Area
	Std. Errora
	Asymptotic Sig.b
	Asymptotic 95% Confidence Interval

	
	
	
	Lower Bound
	Upper Bound

	.697
	.036
	.000
	.626
	.767

	The test result variable(s): MFS has at least one tie between the positive actual state group and the negative actual state group. Statistics may be biased.

	a. Under the nonparametric assumption

b. Null hypothesis: true area = 0.5
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