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e Clinical trial & Diagnostic test
—Bland—Altman plot

e Hosmer and Lemeshow test (goodness of fit)

e Receiver Operating Characteristic (ROC) Curve Analysis



Clinical trial & Diagnostic test
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Clinical trial & Diagnostic test
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Clinical trial & Diagnostic test
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Clinical trial & Diagnostic test
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Clinical trial & Diagnostic test
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Clinical trial & Diagnostic test

e The agreement between two quantitative methods of
measurement

— correlation coefficient (r)
e the relationship between one variable and another
e not the differences (not recommended)
—Bland—Altman plot

e |n 1983 Altman and Bland (B&A) proposed
e Mean difference and constructing limits of agreement

Biochemia Medica 2015;25(2):141-51. Understanding Bland Altman analysis. Davide Giavarina



Clinical trial & Diagnostic test

e Bland—Altman plot

—scatter plot

e Y axis — the difference between the two paired measurements (A-B)
— Normally distributed (Gaussian) - 95% of differences d-1.96s and d +1.96s
* not normally distributed - logarithmic transformation
e X axis — the average of these measures ((A+B)/2)

Biochemia Medica 2015;25(2):141-51. Understanding Bland Altman analysis. Davide Giavarina



Clinical trial & Diagnostic test

e Bland—Altman plot 60
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FiGURE 5. Bland and Altman plot for data from the table 1, with
the representation of the limits of agreement (doted line), from

-1.96s to +1.96s.

Biochemia Medica 2015;25(2):141-51. Understanding Bland Altman analysis. Davide Giavarina



TaeLe 1. Hypothetical data of an agreement between two
methods (Method A and B).
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TaeLe 1. Hypothetical data of an agreement between two

methods (Method A and B).
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Bland—Altman plot

e SPSS
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Bland—Altman plot

e Medcalc
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Bland—Altman plot

e Medcalc
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Reference (Clinical trial

ROC Curve
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Fig. 1 Receiver Operating Characteristics (ROC) Curve representing the
balance between sensitivity (true positive rate) and one minus the specificity

(false positive rate) for patients reporting perceived improvements (GRC >2)
given various cut off points for change in the largest curve

2019 Jul 8;20(1):319. Patients with adolescent idiopathic scoliosis perceive positive improvements regardless of change in the Cobb angle - Results from a randomized controlled trial comparing a 6-month
Schroth intervention added to standard care and standard care alone. SOSORT 2018 Award winner. Sanja Schreiber, Eric C Parent, Doug L Hill, Douglas M Hedden, Marc J Moreau, Sarah C Southon. 16



Reference (

Clinical trial)

ROC curve in training cohort
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Fig. 2. ROC curves of the radiomics model, clinical model, and clinical-radiomics model in the training (A) and validation (B)

cohorts. ROC = receiver operating characteristic

Fig. 3. The clinical-radiomics nomogram for predicting acute ischemic stroke outcomes.

A. The developed nomogram based on the clinical-radiomics prediction model to predict the risk of poor stroke outcome. Diabetes: 0, no
diabetes; 1, diabetes. Sex: 0, female; 1, male. Stroke history: 0, no stroke history; 1, stroke history; mRSgsstne: 0, < 2; 1, > 2. B. Calibration
curves for the nomogram in the training and validation cohorts. The green dashed line represents the ideal prediction and the red dashed line
represents the predictive ability of the nomogram. The closer the dashed red line fit to the dashed green line, the greater the prediction accuracy
of the nomogram. C. Decision curve analysis for the nomogram. The black line represents the net benefit of assuming no stroke patients have

The predictive performance of the radiomics, clinical, and clinical-radiomics models was evaluated using receiver operating
characteristic (ROC) curves. The area under the ROC curve (AUC) and balanced sensitivity and specificity at the cutoff yielding
the largest Youden index value were calculated. The performance of the three models was tested in the training and validation
cohorts. The Delong test was used to compare the AUC between the models.
The calibration curve and Hosmer—Lemeshow test were used to assess the calibration performance of the clinicalradiomics

nomogram.

Korean J Radiol. 2022 Aug;23(8):811-820. Feasibility of a Clinical-Radiomics Model to Predict the Outcomes of Acute Ischemic Stroke. Yiran Zhou, Di Wu, Su Yan, Yan Xie, Shun Zhang,
Wenzhi Lv, Yuanyuan Qin, Yufei Liu, Chengxia Liu, Jun Lu, Jia Li, Hongquan Zhu, Weiyin Vivian Liu, Huan Liu, Guiling Zhang, Wenzhen Zhu
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lagnostic test
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Diagnostic test

Gold Standard Test
(True class)

Disease Non-disease
(Positive) (Negative)

Positive a b
Screen (Yes) (True (False a+b
Test Positive) Positive)
(Hypothesized Negative C d
Class) (?\lo) (False (True c+d
Negative) | Negative)
a+b+
+ +
a+c b+d c+d

*Sensitivity (scg B)=a/(a+c)

* Specificity (2 B )=d /(b +d)

* Positive predictive value, PPV =a/(a + b)
* Negative predictive value, NPV =d / (c + d)
e Accuracy (¥ rrE)=(a+d)/(a+b+c+d)
* False positive, FP (i 5 {+)=b /(a + b)

* False negative, FN (i f£1+)=c/ (c+d)

19



Diagnostic test

* Likelihood ratio positive, LR+ = Sensitivity / (1 — Specificity)

* Likelihood ratio negative, LR- = (1 — Sensitivity) / Specificity

PE G100 cTRs 4, &

LR Interpretation

>10 Strong evidence to rule in disease
5-10 Moderate evidence to rule in disease
2-5 Weak evidence to rule in disease

0.5-2.0 No signification change in the likelihood of disease
0.2-0.5 Weak evidence to rule out disease
0.1-0.2 Moderate evidence to rule out disease

<0.1 Strong evidence to rule out disease

Source: Sackett, Richardson, Rosenberg, Haynes. Evidence-Based Medicine: How to Practice and Teach EBM. Churchill Livingstone, London, 1997.



Diagnostic test

* Positive predictive value, PPV =a / (a + b)

* Negative predictive value, NPV =d / (c + d)

Gold Standard Test

Disease Non-disease
+ a b
Screen
Test
- C d
a+c b+d

(total * prevalence)* sensitivity

a+b

c+d

a+b+

c+d

PPV = true positive _ true positive
all positive  true positive +false positive
true negative true negative

NPV = — 2

all negative ~ true negative+false negative

True positive = all cases (a+c) * sensitivity
False positive = all health (b + d) * (1 — specificity)

All cases = total (a + b + ¢ + d)* prevalence
All health = total (a + b + ¢ + d)* (1 — prevalence)

prevalence * sensitivity

PPV = —— =
(total * prevalence)« sensitivity + (total * (1 — prevalence) * (1 —specificity)) ~ (prevalence * sensitivity) +(1 - prevalence) (1 - specificity)

(1 -prevalence)=*specificity

NPV =

(1 - prevalence) * specificity + prevalence * (1 — sensitivity) e Prevalence 1

 PPVT NPV3

* Prevalence g
* PPV¥ NPV 1T
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Hosmer and Lemeshow test
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Hosmer and Lemeshow test
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Hosmer and Lemeshow test

e SPSS
® —Analyze - Regression = Binary Logistic
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Hosmer and Lemeshow test

e SPSS
—Analyze - Regression = Binary Logistic

Hosmer and Lemeshow Test
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ROC Curve Analysis
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ROC Curve Analysis
AUC

0.5 No discrimination

0.7-0.8 Acceptable discrimination
0.8-0.9 Excellent discrimination

0.9-1.0 Outstanding discrimination

AUC=0.9

FEFE




ROC Curve Analysis

e Cut-point
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ROC Curve Analysis

e Youden’s index

e Sensitivity + Specificity - 1
e Sensitivity - False positive

—Range 0-1

Y > 2= 2, -
— A =< }_éf T 3 ‘E’,_gg
— Maximum

e Cut-point

29



Reference (ROC curve)

Supplementary Materials

100%—

90%—

80%— Receiver operating characteristic (ROC) curves were used to evaluate the discriminative ability of

energy intake achievement rates on day 3 after the initiation of small bowel feeding to identify the
survival group. All tests were two-sided, with p < 0.05 considered significant.

60%— |

A receiver operating characteristic (ROC) curve was used to evaluate the discriminative ability of
energy intake achievement rates 3 days after SBEN initiation to identify the survival group; the_cutoff
40%— value was 65% (Supplement Figure S1). In the survival group, two-thirds of the patients achieved the

energy target of 65%.

70%—

S50%—

Sensitivity

30%—

20%—
AUC=0.729

cutoff point=65
Sensitivity=0.6

Specificity=0.8
0% | J | | 1 | 1 [ 1 1
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
1 - Specificity

10%—

Figure 1. Receiver operating characteristic (ROC) curve to determine the cutoff point for the feeding

target between surviving and non-surviving malnourished patients administered SBEN.



ROC Curve Analysis

s AR AR N E R FF AR LS
—7"”‘ AUC 0.8 ~ a= 005 ~ =0.2
—Medcalci* & % ~ #ic

e Sampling & Area under ROC curve
— Type | error (Alpha, Significance) = 0.05
— Type Il error (Beta, 1-Power) = 0.20

— Area under ROC curve = 0.80
— Ratio of sample sizes in negative/positive groups = 1

*"zl‘% el
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ROC Curve Analysis

e Medcalci* & & A~ #ic
—Sampling - Area under ROC curve
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ROC Curve Analysis

e Medcalc

— Statistics > ROC curves - ROC Curve Analysis

@Statistics Graphs Tests Sampling Window Help

Summary statistics...
Qutlier detection...
Distribution plot > A B D
Correlation >
Regression >
T-test >
ei ® C D E
Rank sum tests ) cal?
Variance ratio test (F-test)... 113
Anova > 111
54

Crosstabs 3

vl analvsi 105
Surviva ana.yms > 129
Meta-analysis > 59
Serial measurements... 30
Reference intervals > 96
Method comparison & evaluation > 42

ROC curve analysis...

Agreement & responsiveness >< 3 > ??
@ ROC curves >

Interactive dot diagram...

Create tables >

ROC curve analysis

Variable:

! |
Classification variable:

| |
Filter:

| v

Methodology

(@) Delong et al.
) Hanley & McNeil

Binomial exact Confidence Interval for the AUC

7 X

Disease prevalence (or pre-test probability of disease)

) Unknown

{_) The ratio of cases in the positive and negative groups
reflects the prevalence of the disease.

() Other value (%):

Options
List criterion values with test characteristics
[ Jinclude all observed criterion values
95% Confidence Interval for: Sensitivity/Specificity
[ ]Likelihood ratios
Predictive Values

Calculate optimal criterion value taking into account costs:

FPc: 1 FHec: 1 TPc: O The: 0
Advanced...

Graphs
Display ROC curve window
[ IMark points corresponding to criterion values

[ ]include 95% Confidence Bounds
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ROC Curve Analysis

e Medcalc

— Statistics - ROC curves - ROC Curve Analysis
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ROC curve analysis

Variable:< 4 >

|ca|1 e |
Classification variable:

alive ~
call

cal2

Methodology

(@ Delong et al.
(D) Hanley & Mcheil

Binomial exact Confidence Interval for the AUC

? X

Disease prevalence (or pre-test probability of disease]

() Unknawn

() The ratio of cases in the positive and negative groups
reflects the prevalence of the disease.

() Other value (%):

Options
List criterion values with test characteristics
[ ]include all observed criterion values
95% Confidence Interval for: [»/] Sensitivity/Specificity
[ Likelihood ratios
Predictive Values

Calculate optimal criterion value taking into account costs:

FPc: 1 FHec: 1 TPc: O The: 0
Advanced...
Graphs
Display ROC curve window
[ IMark points corresponding to criterion values
[ ]include 95% Confidence Bounds

B

Variable call
Classification variable | alive

Sample size
Positive group : alive =1
Negative group : alive =0

Disease prevalence (%)
Area under the ROC curve (AUC)

Area under the ROC curve (AUC)
Standard Error®

95% Confidence interval®

Z statistic

Significance level P (Area=0.5)
 Delong et al., 1988

® Binomial exact

Youden index

55
30
25

unknown

0.0699

0.593 to 0.840
3.283

0.0010

‘Youden index J 0.4000
Associated criterion >85
Sensitivity 60.00
Specificity 80.00
Criterion values and coordinates of the ROC curve [Hide]

Criterion | Sensitivity 95% Cl | Specificity 95% ClI  +LR

26 100.00 88.4-100.0 0.00 0.0-137 1.00

>16 100.00 88.4-1000 8.00 10-260 1.09

>19 96.67 82.8-99.9 12.00 25-312 1.10

>35 96.67 82.8-99.9 40.00 21.1-61.3 161

~on As 9 770 nnn AnAR N4 4 m4n 4ER

-LR

0.00
0.28
0.083

nA47

Ex=ieal . , . . _ .
i oc e =l
call
100 |-
80 |-
Z 60__ Sensifvity: 60.0 |
2 Specificity: 80.0 |
2 i Criterion - 65 [’
@ B -
w
PR RS ARSI BRI
20 40 60 80 100
100-Specificity
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ROC Curve Analysis

e Medcalc

— Statistics > ROC curves - ROC Curve Analysis

¥

B
Variable test3
Classification variable | Dis
Sample size
Positive group : Dis =1

Negative group: Dis=0
Disease prevalence (%)
Area under the ROC curve (AUC)

Area under the ROC curve (AUC)
Standard Error®

95% Confidence interval®

z statistic

Significance level P (Area=0.5)
*DeLong et al., 1988

® Binomial exact

Youden index

Youden index J
Associated criterion
Sensitivity
Specificity

Criterion | Sensitivity 95% CI
=80 100.00 83.2-100.0
=100 100.00 83.2-100.0
=110 9500 751-999

100
20
80

unknown

ROC curve

0.0512
0.641 10 0.822

4.660
<0.0001

0.4250

Sensitivity

100.00
42.50

Criterion values and coordinates of the ROC curve [Hide]

Specificity 95% Cl | +LR
0.00 0.0-45 1.00
4250 315-541 174
46.25 350-578 1.77

-LR

0.00
0.11

100

80

60

40

20

test3

=B )

Sensitivity: 100.0
Specificity: 42.5

Criterion - >100 |

100-Specificity
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ROC Curve Analysis

e Medcalc

— Statistics > ROC curves - ROC Curve Analysis

ROC curve analysis

? X

Disease prevalence (or pre-test probability of disease)

(@) DelLong et al.
() Hanley & McNeil

Binomial exact Confidence Interval for the AUC

Variable:
|t95t3 - | (O Unknown
. . . . (O) The ratio of cases in the positive and negative groups
Classification variable: reflects the prevalence of the disease.
|E' v| (@ other value (%): 20
Filter: Options
| h | List criterion values with test characteristics
[«]Include all observed criterion values
Methodology

95% Confidence Interval for: Sensitivity/Specificity
Likelihood ratios
Predictive Values

] calculate optimal criterion value taking into account costs:

FPc: |1 Fhc: 1 TPc: O THc: O
Advanced...

Graphs
Display ROC curve window

[ IMark points corresponding to criterion values

[ Jinclude 95% Confidence Bounds

@ ROC curve

Sample size
Positive group : Dis = 1
Negative group: Dis=0

Disease prevalence (%)
Area under the ROC curve (AUC)

Area under the ROC curve (AUC)
Standard Error®

95% Confidence interval®

Z statistic

Significance level P (Area=0.5)

® Delong et al., 1988

® Binomial exact

Youden index

Youden index J
Associated criterion
Sensitivity
Specificity

100
20
80

20

0.739
0.0512
0.641 to 0.822

4.660
<0.0001

0.4250
=100
100.00
42 50
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ROC Curve Analysis

Criterion values and coordinates of the ROC curve [Hide]

e Medcalc

— Statistics & ROC curves - ROC Curve Analysis

Criterion | Sensitivity

=80
=80
=82
=84
=86
=88
=00
=02
=04
=96
=08
=100
=110
=112
=114
>116
=118
=120
=122
=124
>126
=128
=130
>132
=134
=136
>138
=140
=142
>144
=146
=148

100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
95.00
90.00
85.00
80.00
75.00
70.00
65.00
60.00
55.00
50.00
45.00
40.00
35.00
30.00
25.00
20.00
15.00
10.00
5.00
0.00

95% CI
83.2-100.0
83.2-100.0
83.2-100.0
83.2-100.0
83.2-100.0
83.2-100.0
83.2-100.0
83.2-100.0
83.2-100.0
83.2-100.0
83.2-100.0
83.2-100.0

75.1-999
68.3-98.8
62.1-96.8
56.3-94.3
50.9-913
45.7 - 88.1
408-846
36.1-809
315-769
272-728
23.1-68.5
19.1-639
15.4-59.2
11.9-543

8.7-491

5.7-43.7

3.2-379

12-317

0.1-249

0.0-16.8

Specificity
0.00
250
5.00
7.50

10.00
12.50
17.50
2250
27.50
32.50
37.50
4250
46.25
50.00
53.75
57.50
61.25
65.00
67.50
70.00
72.50
75.00
77.50
80.00
82.50
85.00
87.50
90.00
92.50
95.00
97.50
100.00

95% CI
0.0-45
03-8.7
14-123
28-156
44-18.8
6.2-218
99-276
13.9-33.2
18.1-38.6
224-439
26.9-49.0
31.5-541
35.0-57.8
386-614
42.2-650
459-68.5
49.7-719
535-753
56.1-776
58.7-79.7
61.4-819
64.1-84.0
66.8 - 86.1
69.6 - 886.1
72.4-901
75.3-92.0
78.2-93.8
81.2-956
84.4-97.2
87.7-98.6
91.3-99.7
95.5-100.0

+LR
1.00
1.03
1.05
1.08
1.11
1.14
1.21
1.29
1.38
1.48
1.60
1.74
1.77
1.80
1.84
1.88
1.94
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

95% Cl
1.0-1.0
1.0-11
1.0-11
1.0-1.2
10-1.2
11-12
11-13
11-15
12-16
1.3-1.7
14-19
14-21
1.4-22
14-23
14-25
13-26
13-28
1.3-3.0
1.3-3.1
12-33
12-34
11-36
11-38
1.0-4.0
09-43
09-47
0.8-52
0.7-6.0
05-7.3
0.4-10.2
0.2-21.0

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.11
0.20
0.28
0.35
0.41
0.46
0.52
0.57
0.62
0.67
0.71
0.75
0.79
0.82
0.86
0.89
0.92
0.95
0.97
1.00

95% Cl

0.02-0.7
0.05-0.8
0.10-0.8
0.1-09
0.2-09
0.2-09
0.3-10
0.3-1.0
0.4-1.0
0.4-11
0.5-11
0.5-11
0.6-11
06-11
0.7-11
0.7-11
0.8-11
0.8-11
0.9-11
10-1.0

+PV
20.0
204
208
213
217
222
233
244
256
27.0
286
30.3
30.6
31.0
315
32.0
326
33.3
33.3
33.3
33.3
33.3
33.3
33.3
33.3
33.3
33.3
33.3
33.3
33.3
33.3

95% Cl
12.7-292
12.9-207
13.2-30.3
13.5-30.9
13.8-316
14.1-322
14.8-33.6
15.6-35.1
16.4-36.8
17.4-38.6
18.4-406
19.6-429
19.6-43.7
19.5-445
19.5-456
19.5-46.7
19.5-48.0
19.6-495
19.1-50.2
18.6-51.0
18.0-51.8
17.3-52.8
16.5-54.0
15.6-55.3
14.6-57.0
13.3-59.0
11.8-61.6

99-651
75-701
43-77.7
0.8-906

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
97.4
952
93.5
92.0
90.7
89.7
88.5
87.5
86.6
85.7
84.9
84.2
83.5
82.9
82.4
81.8
81.3
80.9
804
80.0

95% Cl

15.8-100.0
39.8-100.0
54.1-100.0
63.1-100.0
69.2-100.0
76.8 - 100.0
81.5-100.0
84.6-100.0
86.8-100.0
88.4-100.0
80.7-100.0
86.2-999
838-994
82.1-98.6
80.8-97.8
79.7-96.9
78.8-96.1
77.8-953
76.5-94.4
76.0-93.7
753-929
746-922
74.0-916
73.5-909
73.0-90.3
726-898
722-892
71.8-88.7
71.4-882
71.1-87.8
70.8-87.3
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ROC Curve Analysis

* Medcalc
— Statistics 2 ROC curves - Comparison of ROC Curves

Statistics Graphs Tests Sampling Window Help

— Comparison of ROC curves ?
Summary statistics...
Outlier detection... .
Distribution plot > I A | B |l Variables: Methodology
Correlation > | b | (® DeLong et al.
Regression > | - | () Hanley & McNeil
T-test >
R els( > © D E F | ! | Binomial exact Confidence Interval for the AUC
ank sum tests bl test? test3
Variance ratio test (F-test)... 110 110 | ~ |
Anova > 112 112 Graph
114 114 | ] _ _
Crosstabs > 116 116 | | Display ROC curves window
. . !
il alnalysm ’ 118 118 [ mark points corresponding to criterion values
Meta-analysis > . . .
o Y 120 120 Classification variable:
Serial measurements... 192 192
Reference intervals > 124 124 | s |
Method comparison & evaluation > 126 126 Filter:
Agreement & responsiveness > 1?% 1?% ITer.
ROC curves > ROC curve analysis.. | e |
Create tables N Interactive dot diagram...
Plot versus criterion values...
~ 38 | ok |
oK C I

15 1 138 Predictive values... e e

:? :]1 140 Interval likelihood ratios...

18 1 1 Comparison of ROC curves...



ROC Curve Analysis

e Medcalc

— Statistics 9 ROC curves - Comparison of ROC Curves

Comparison of ROC curves

Variables:

Methodology

[test1

\/| (@) Delong et al.

[testz

v| () Hanley & McNeil

‘t95t3 \’| Binomial exact Confidence Interval for the AUC
\ -]
Graph

\ -]
‘ | [] Display ROC curves windov

v

D Mark points corresponding to criterion values

Classification variable:
= -]
Filter:
\ <]
®

100 —

80

60

Sensitivity

- test1
— lest2
— testd

T T
0 20

T

40
100-Specificity

T

60

T T
80 100

Variable 1 test1

Variable 2 test2

Variable 3 test3

Classification variable | Dis

Sample size

Positive group : Dis =1

MNegative group: Dis=0
AUC

test1 1.000

test? 0.906

test3 0.739

*DelLong et al., 1988
® Binomial exact

SE ®
0.000
0.0324
0.0512

100
20
80

95% CI °
0.964 to 1.000
0.831 10 0.955
0.641 to 0.822

Pairwise comparison of ROC curves

test1 ~ test2
Difference between areas

Standard Error®

95% Confidence Interval
Z statistic

Significance level

test1 ~ testa

Difference between areas

Standard Error®

95% Confidence Interval
Z statistic

Significance level

test? ~ test3

Difference between areas
Standard Error®

95% Confidence Interval
Z statistic

Significance level
“DelLong et al., 1988

0.0937

0.0324

0.0302 to 0.157
2.892

P =0.0038

0.261

0.0512

0.161 to 0.362
5.099

P < 0.0001

0.168

0.0349

0.0991 to 0.236
4.797

P < 0.0001
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ROC Curve Analysis

e SPSS
—Analyze - ROC curve

ﬂalyza Direct Marketing ~ Graphs L
e #3 roC curve X #2 rROC Curve

Descriptive Statistics
Custom Tables
Compare Means
General Linear Model
Generalized Linear Models
Mixed Models
Correlate

Regression
Loglinear

Neural Networks
Classify

Dimension Reduction
Scale

Nonparametric Tests

® .
TestVariable: TestVariable:

Y1 | e | 5o P ra—

&b Alive [alive] G & Energy_2 [cal2) T

& Energy_1[cal1] L

& Energy_2[cal2]

State Variable:

G State Variable: E

Value of State Variable: Value of State Variable: |1

- Display - Display
ROC Curve ROC Curve
Sunvival i
Multiple Response With diagonal reference line [/ :With diagonal reference line
[EG Missing Value Analysis.. | Standard error and confidence interval Standard grror and confidence interval

Multiple Imputation Coordinate points of the ROC Curve Coordinate points ofthe ROC Curve
Complex Samples >

Forecasting

Y v Y v ey e vy ¥V Vv VvV VY W'Y Vv ¥

e

ROC Curve...

B# simulation... | :
Dt | (0] v [(meset] (cancel) (e ) (Lo J{easte J{ Beset ) cancal]| e |




ROC Curve Analysis
PY SP SS . ROC Curve | Area Under the Curve

Test ResultVariable(s): Energy_1

ROC Curve Hﬂ;fi\:.tgﬂc aswnptaticlrs:tiﬁjunﬂdence
7 Area Std. Error® Lower Bound | Upper Bound
Case Processing 729 .069 .004 594 .B65
STy . a. Under
Valid N £ b. Null hypothesi
Alive (listwise) i
Positive® 30 e Coor
Negative 25 Test ResultVa
Larger values of the test Positive if
result variable(s) indicate " Greater Than
stronger evidence for a orEqual To® | Sensitivity | 1- Specificity
positive actual state. y | . | . 182 1.000 1.000
a. The positive actual state 0.0 02 o.é 08 o8 1o 10.68 1.000 960
S NIVE. Foopedtiely 17.07 1.000 920
18.76 1.000 880
21.61 G967 .880
24 .43 G967 840

25.66 967 .B00




ROC Curve Analysis

e Cut-point
—Youden’s index (Maximum)
e Sensitivity + Specificity - 1

IF

4
1

W0 00 =] O L s

10
11
12
13
14

v X v &k =B4+D4-1
A B C D E
Coordinates of the Curve
2 |TestResult Variable(s):
Positive if
creater Sensitivity o Specificity TDUdE"*E
Than or Specificity index
Equal To® | | |
65.22| 600 2000  0.800 |=B4+D4-1
54.9r:r. .:n:n:r. .320. 0.680 0.380
40.99 933 560 0.440 0.373
36.66 967 .600 0.400 0.367
66.28 567 200 0.800 0.367
64.15 La00 .240 0.760 0.260
60.46 .633 280 0.720 0.353
55.91 667 320 0.680 0.347
41.64 00 560 0.440 0.340
53.00 J00 .360 0.640 0.340
39.85 933 .600 0.400 0.333
66.95 533 200 0.200 0.333

15
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