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ACQUIRING ROC CURVE DATA FROM BINARY CLASSIFIER IN MATLAB

This SOP uses the “Tutorial H” data set from The UnscramblerX program PCA tutorial.

1. Create Excel file (.xIsx).

2. Write data with samples in rows and variables in columns.
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Class Fe Ti Ba
0A 1100 390
0 A 1173 417
0 A 1164 404
0 A 1030 373
oA 1077 373
oA 1080 403
0A 1020 360
0A 1050 396
0 A 1100 373
0 A 1069 375
1B 863 183
1B 1108 289
1B 1210 276
1B 1205 291
1B 1100 267
1B 1100 280
1B 689 114
1B 1186 257
1B 860 182

E 1050 195

E 1010 357

E 920 320

E 1000 194

F 920 215

F 780 140

F 680 105

55
54
56
59
55
53
59
56
53
51

10
10
10
10

10

46

60
58

12
10

Ca

920
961
916
920
888
919
883
924
910
958
626
783
966
975
910
872
534
940
722
865
900
830
965

605
460

431
418
400
455

460
435
415
400

a7
a2
38
38
a1
a3
a8
51
a2
3a
a1

a3
a0
a9
26
a0
33
36
a2
33
a2
a7
as
31

Sr Y r
120 57 58
135 35 60
120 38 45
128 33 58

97 31 54
133 60 45
119 40 50
140 74 71
137 61 58
100 51 47
121 15 58
109 15 57
117 20 44
115 25 58
145 25 65
145 38 60
110 25 50
121 20 53
115 20 55

97 10 50
112 85 55
110 43 60
125 30 60
122 15 65
130 15 50
127 15 57

142

148

143
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3. Save spreadsheet file as “PLS-DA Data.xIsx” in desktop by going to File — Save As...
on the Desktop area.

# AutoSave @ OF) Book! - Excel Save AS

(D) Recent

o
' 6.4 PCA

versity of Puerto... [s « 66PLS-DA
pr.cdu

ty of Puerto Rico . ACCOUNTINFO
o@upr.edu

D AddaPlace

[/ Browse

~ Hide Folders

4. Open The UnscramblerX program.

|E| Mew Project [Mot Saved] - The Unscrambler X

File Edit View Inset Plot Tasks Tools Help

F@Ec o

...... U _

5. Rename project with right click — Rename to “PLS-DA Development”.

|E| Mew Project [Mot Saved] - The Unscrambler X

File Edit View Insert Plot Tasks Tecls Help

Rename

Close

6. Import data with File — Import Data — Excel..., select the created file in the Desktop
area, click “Open’”.

|E| JAMdemo PCA [Mot Saved] - The Unscrambler X

File | Edit VWiew Inset Plot Tasks Tools Help
L] MNew Ctrl+N

\’j‘ Open... Ctrl+0
j‘ Close  Ctrl+W
|e Import Data 4 |@ Unscrambler X..
d Save Ctrl+5 h?_l Unscrambler...
Save As... B USData..
Export ASCIL..
B} Design-Expert...
Print..  Ctrl+P esign-txpe
|lﬂ; Excel...
Security * |4 Matiab..
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7. Select “Sheet 17 and press “OK” on the “Excel Preview” window.

Excel Preview 7 *
Sheet Header
Select sheet or named range Rows 1 =
Sheet1 ~
Columns |1 : e
Data Type Selection
. Rows
e S | —
Skip rows 0 = Columns
AfB A B Class Fe TA
1 2 3 4 5
Azl 1 :1 1 1} A 1100
e 2 i1 1 1} A 1173
AE3 Sh 1 1 1} A 1164
Az4 4 i1 1 1} A 1030
AZS SO 1 1 1} A 1077
AZ6 6 i1 1 1} A 1080
AET 7 il 1 1} A 1020 2
< >
26 X 14

8. Click “OK” on the pop-up window if it appears.

Flease check, One or more of the loaded matrices contained
non-unique or missing header names. These have been
modified to ensure all headers are existing and unique

OK

9. Change the “Class” column from text to category by left click on the “4” below the “Class
” text, right click — Change Data Type — Category...

(PHO QYA L0XE @B H I Hilkire &
A :

PL5-DA Development | PLS-DA Data B Class | i {Ba Ca
~[7] PL5-DA Data_She 2 3 4 H 5 & 7 ]
it 1 1.0000 0.0000 & Create Column Range 55.0000 520
A2 2 1.0000 0.0000 A . 54,0000 951
B3 3 1.0000 0.0000 A 56.0000 916
A4 4 1.0000 0.0000 A Redo 50.0000 920
A5 5 1.0000 0.0000 A - 55.0000 888
ARG [ 1.0000 0.0000 A i 53.0000 919
A7 7 1.0000 0.0000 A 1 Copy 58,0000 883
AHE 3 1.0000 0.0000 ;A 1 Copy with Headers 56.0000 924
A#9 g 1.0000 0.0000 A \  Paste 53.0000 910
AB10 10 1.0000 0.0000 A u _ 51.0000 958
B# 11 0.0000 1.0000 ;B hsertCopisdalk 8.0000 526
B#2 12 0.0000 1.0000:B Append Copied Cells 7.0000 783
B#3 13 0.0000 1.0000 B Split Text Variable 10,0000 966
B#4 14 0.0000 1.0000 B 10,0000 475
Bif5 15 0.0000 1.0000 B X Delete.. 10,0000 910
B#E 16 0.0000 1.0000 B Fill... 10,0000 872
BH#T 17 0.0000 1.0000 B 9.0000 539
Insert »
B#8 18 0.0000 1.0000 B 10,0000 940
B#9 19 0.0000 1.0000 B Append 4 7.0000 722
Ei#l 20 E Change Data Type » Text
E#2 21 E )
(=) 55 £ Make Header Nurmeric
: E#4 23 E Plot . Date-time
F#1 24 F - e Category..
F#2 25 F 780.0000;  140.0000° —TZUOUUT——6US
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10. Click “OK” on the “Category Converter” window.

) M e BOE TR O S |

wel Category Converter 7 X

‘fou have chosen to convert some variable(s) to category varable(s)
Select type of categary

(® New levels based upon individual values

o0
0

0ot

E

00(

00(
B!

o0t

00(
fro(

11. Create sample and variable sets with Edit — Define Range...

File | Edit | View Inset Plet Tasks Tools Help
5 4%) Undo Ctrl+Z L« 7B %
=¥ Redo Ctrl+Y A
[’
of| Cut Curl=X 1.0000 1.0000
2 Copy Ctri+C 1.0000 1.0000
1 Copy with Headers  Ctrl+Shift+C 1.0000 1.0000
|| Paste Ctrl+V 10000 10000
1 _ 1.0000 1.0000
Insert Copied Cells 10000 10000
Append Copied Cells 1.0000 1.0000
XK Delete.. Ctrl+D 1.0000 1.0000
R 1.0000 1.0000
everse Y ["i6aoo 1.0060
Convert F | -1.0000 0.0000
Fill... -1.0000 0.0000
-1.0000 0.0000
f@} Find and Replace Ctrl+H -1.0000 0.0000
Go To.. Ctrl+G -1.0000 0.0000
-1.0000 0.0000
Select L SN 0.0000
Sort 3 -1.0000 0.0000
Append N -1.0000 0.0000
Insert 3
Split Text/Category Variable
Change Data Type 3
E Define Range... Ctrl+E i
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12. Create “TRAIN” sample set by click on the first row, going to the last row with A/B
values, press “Shift” tab, click on the last row, rename set to “TRAIN”, and click “Create”.

Row ranges
Rowsst | |1
e Create 1(-_5 L J
PLS-DA Datz AB &
1 2

s g s 1.0000 1.0000
e = 1.0000 1.0000
o 3 1.0000 1.0000
o 4 1.0000 1.0000
e 5 1.0000 1.0000
o 6 1.0000 1.0000
o 7 1.0000 1.0000
o a 1.0000 1.0000
<

Define Range

Row ranges

Rowset | [1-19

pdate Create e 5
FLS-DA Data AB A
1 2

B#3 13 -1.0000 0.0000
Bid 14 -1.0000 0.0000
B#5 15 -1.0000 0.0000
B#E 16 -1.0000 0.0000
B&T 17 -1.0000 0.0000
B#3 18 -1.0000 0.0000
B#3 19 -1.0000 0.0000
E#1 20
£

13. Repeat step 12 with samples that do not have A/B values.

Define Range Define Range

Row ranges i Row ranges

TRAIN 119 TRAIN ‘1-19
TRAIN | 20 | TRAIN | [2026
Update Create . Update Create o
PL5-DA Data AB A PL5-DA Data NEB A
1 2 1 2

B#3 19 -1.0000 0.0000 (=] 20
E#l 20 E#2 21
Ex2 21 Ex3 22
E#3 22 E#d 23
Exd 23 F#1 24
F#l 24 Fu2 25
Fz2 25 F#3 26
F#3 26
< <

Define Range

Row ranges

Define Range

Row ranges
TRAIN 1-19

TEST| 26
Update Create ) i
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14. Create “X” column set with column 5 to 14.

Define Range Define Range
Row ranges Column ranges Row ranges Column ranges Keep out Column ranges
TRAIN 119 TRAIN 1-13 Rows
TEST EZEIVZE TEST 20-26 Ca\umnsl:
Special intervals
TEST ][ | [Columnset |[s TEST I | [Columnset | [512 ]
ate Create = ate Create pdate Create: P pdate Create is8 E1
PLS-DA Data Class Fe T B2 Ca PLS-DA Data Ca K Win Fb St Y 7
4 5 5 7 8 g 10 it 2 13 14
1 20 E 1050.0000,  195.0000 46.0000 E#1 20 865.0000]  400.0000 36,0000 97.0000 10,0000 50.0000,  160.0000
[=2 21 E 1010.0000° " 357.0000 §5.0000 =] 21 900.0000¢ 4550000 4200000 112,000 65,0000 55,0000, 145.0000
=5 2 E 920.0000, " 320.0000 £0.0000 2] 2 830.0000; 4410000 33,0000, 110.0000 43,0000 60.0000,  143.0000
=} 5 E 1000.0000° 140000 58.0000 =21 3 965.0000¢ 460,000 4200000 125.0000 30.0000 60.0000, 145,000
Fil 24 F 920.0000, 2150000 6.0000 FEi 24 650.0000;  435.0000 370000, 122.0000 15,0000 £5.0000 75.0000
P 5 F 78000000 140.0000 12.0000 P2 F 605.0000°  415.0000 3500000 130.0000 15,0000 50.0000 70,0000
Fi3 % F 680.0000; " 105.0000 10.0000 Fid 2 460.0000; 4000000 310000, 127.0000 15.0000 57.0000 87.0000
w\/” .
15. Create “Y” column set with column 1.
Define Range ? X
Row ranges Column ranges Keep out
e S —
| Special intervals ¥
TEST I | I [ |
dle Create fod Update Create )
PLS-DA Dats AB A B Class Fe Ti Ba Ca ~
i 2 3 4 5 [ 7 8
Eil 20 E 1050.0000 185.0000 46.0000 865.000
EZ2 21 E 1010.0000 357.0000 65.0000 500.000
[=-%) 22 E 920.0000 320.0000 60.0000 830.000
Ezd 23 E 1000.0000 194.0000 58.0000 965.000
Fal 24 F 520.0000 215.0000 6.0000 650.000
Fx2 25 F 780.0000 140.0000 12.0000 605.000
Fz3 26 F 680.0000 105.0000 10.0000 460.000
w
< >
Carc
Size: 26X14 Selected columns: 1

16. Confirm ranges by clicking “OK”. DO NOT PRESS ENTER, it does not save the ranges.
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17. Develop PCA model with Tasks — Analyze — Partial Least Squares...

File Edit View Insert Plot

FPED O
=-4F PLS-DA Development
ERERPLS-DA Data_She
{3 Rowsst

E||_J Columnset

Tasks | Tools Help
Transform r
PLS'D“'D| Analyze » | 1%5  Descriptive Statistics... .
Predict bl Statistical Tests... 0
Recalculate =%  Moving Block Methods... i
= 1"7 Statistical Process Control.., 4
4 1.0000 D
5 1.0000 d,n Principal Component Analysis... 0
b 10000 | o Multivariate Curve Resolution... 0
7 1.0000 . 1]
: Lhnon b Cluster Analysis... 3
9 1.0000: | =@ Multiple Linear Regression... 0
x;m :Ii 13333 Wi Principal Component Regression... 3
B2 12 —1:IZII]EIIZI iaj Partial Least Squares Regression... _
B#3 13 -1annni [ E.  1-PlS Rearession... n

18. Select “PLS-DA Data_Sheet 1” matrix, select “TRAIN” sample set, for the Predictors
select “X” variable set, for the Responses select “Y” variable set, write “7” maximum
component, and check “Mean center data” box in the “Model Inputs” tab.

Partial Least Squares Regression

=1 Setup

- X Weights
- Weights
o Validation

Madel Inputs

7 *
Model Inputs

Predictors
X PLS-DA Data_Sheet1 {26x14} ~
Rows | TRAIN {19} =~ Cols X {10} ~ || Define...
Responses
Y PLS-DA Data_Sheet1 {26x14} ~
Rows | TRAIN {19} w| Cols |y {1} ~ || Define...

Maximum components

[ Identify outliers
Mean center data

Cancel

|

ar

oo o]
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19. Select “All”, select “A/(SDev+B)” in the “X Weights” tab.

Partial Least Squares Regression ? x
= Setup X Weights
Model Inputs
¥ Weights Variable Name | Weight ~
¥ Weights i Fe 1.00/(SDev+0.00)
Validation 2 Ti 1.00/(SDev+0.00)
Algorithm 3 Ba 1.00f{SDev+0.00)
4 Ca 1.00/(SDev+0.00)
5 K 1.00/(SDev+0.00)
& Mn 1.00/(SDev+0.00)
.l Bh 1 NNSM sk O0Y 2
1-10 v Define Al
Select  Advanced
A/(5Dev+B) A 100 | B [0.00 |
Constant: C:
Downweight
Block weighting [] Divide blocks by SDev
Cancel Back Next Finish
20. Select “Setup ...” button in “Validation” tab.
Partial Least Squares Regression 7 x
- Setup Validation
i Model Inputs o
¥ Weights Leverage comection
Yeihts (® Cross validation
_____ [ Prediction diagnostics for CV segments
|:| Uncertainty test umber of components in uncertainty test
1 =

(O Test matrix se set numbe

Cancel Back Mext
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21. Select “Full” cross validation method in the “Cross Validation Setup” window,

IIOK”
Partial Least Squares Regression ? >
- Setup| Cross Validation Setup ? >
Cross validation methed: | Full ~
mber of seqments: [13|Random t =
: Custom ! e
Systematic (112233)
Systematic (123123)
Category Variable
Segment No  Number of samples  Samples & B
1 1 1 =
2 1 2 [
3 1 3
4 1 4 v b”*
< >
1 Define
Frozen calibration samples: | Define... [‘
ine

Partial Least Squares Regression ? >
= Setup Algorithm

i Model Inputs

- ¥ Weights .

Y Weights Model inputs

Vaidation @ NIPALS Max. ierations

Algorithm

() Kemel PLS

() Widekemel PLS

[ Calculate exact Q-residual limits
[] Discard Residuals

[ Allow missing values in prediction

Model wamings

Ratio of Calibrated to Validated Residual Varance: 0.5 =
Ratio of Walidated to Calibrated Residual Variance: 075 =
Residual Varance Increase Limit (%): 6.0 =

Cancel Back ext

and press
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23. Copy data for a plot by right clicking on the graph — View — Numerical.

@ PL5-DA Development [PLS-DA Development.unsb] - The Unscrambler X

File Edit View Insert Plot Tasks Tools Help

ReED @ FE 2@akaqr
=- ¥ PLS-DA Development Scores
3 .
2

0.3

0.2

0.1

TA%)
=

.88 g ! * *
-2 pLs = . PLS
t- 3 Raw data # =
H-{ 4 Results 0 View
#-[ 3 Validation % . Create Range
61__] E:;d:l famna u‘:; 1 Sample Grouping...
Regression *153 Copy

24. Save file with File — Save As...

Graphical

—
=— Legend

03

Factor-1 Factor-2
1 2
1 1.8971 0.3020
2 2.122% -0.5427
3 2.0282 0.9433
4 15908 0.5280
5 1.3636 1.6746
& 2.0020 0.9924
7 1.2205 0.79%94
8 2.6662 -0.5774
9 2.2635 -0.5855
10 12693 1.4536
11 -3.1410 0.5980
12 -2.0810 -0.5175
13 -1.2752 -1.1912
=== 14 -1.2141 -1.4352
B#5 15 -1.0236 -2.2821
B#E 16 -0.6801 -2.7298
Ba7 17 -4,1509 2.9434
=43 18 -1.6050 -1.2520
=] 13 -3.2443 0.8887
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Appendix Section

Category columns describing data, Response matrix, and Predictor matrix with both TRAIN and
TEST sample sets.

A/B A B Class Fe Ti Ba Ca K Mn Rb Sr Y Zr
A#l 1 1 0 A 1100 390 55 920 460 45 120 57 58 142
A#2 1 1 0 A 1173 417 54 961 441 47 135 55 60 145
A#3 1 1 0 A 1164 404 56 916 446 42 120 58 45 148
A#4 1 1 0 A 1030 373 59 920 487 38 128 53 58 138
A#5 1 1 0 A 1077 373 55 888 455 38 97 51 54 145
A#6 1 1 0 A 1080 403 53 919 442 41 133 60 45 155
A#7 1 1 0 A 1020 360 59 883 473 43 119 40 50 134
A#8 1 1 0 A 1050 396 56 924 482 48 140 74 71 157
AH9 1 1 0 A 1100 373 53 910 477 51 137 61 58 152
A#10 1 1 0 A 1069 375 51 958 429 42 100 51 47 128
B#1 -1 0 1 B 863 183 8 626 452 34 121 15 58 70
B#2 -1 0 1 B 1108 289 7 783 426 41 109 15 57 67
B#3 -1 0 1 B 1210 276 10 966 430 44 117 20 44 73
B#4 -1 0 1 B 1205 291 10 975 420 43 115 25 58 73
B#5 -1 0 1 B 1100 267 10 910 500 40 145 25 65 95
B#6 -1 0 1 B 1100 280 10 872 515 49 145 38 60 65
B#7 -1 0 1 B 689 114 9 534 404 26 110 25 50 55
B#8 -1 0 1 B 1186 257 10 940 431 40 121 20 53 73
B#9 -1 0 1 B 860 182 7 722 418 33 115 20 55 53
E#1 E 1050 195 46 865 400 36 97 10 50 160
E#2 E 1010 357 65 900 455 42 112 65 55 145
E#3 E 920 320 60 830 440 33 110 43 60 143
E#4 E 1000 194 58 965 460 42 125 30 60 145
F#1 F 920 215 6 650 435 37 122 15 65 75
F#2 F 780 140 12 605 415 35 130 15 50 70
F#3 F 680 105 10 460 400 31 127 15 57 87
Advisor Signature Co-Advisor Signature
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