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ACQUIRING ROC CURVE DATA FROM BINARY CLASSIFIER IN MATLAB
This SOP uses the “JAMdemo” data from The UnscramblerX program PCA tutorial.

1. Create Excel file (.xIsx).

2. Write data with samples in rows and variables in columns.

1 SET CULTIVAR HARVESTTIME L a b PREFERENCE ABSORBANCE SOLUBLE ACIDITY REDNESS COLOUR SHININESS R.SMELL R.FLAV SWEETNESS SOURMESS BITTERNESS OFF-FLAV JUICINESS THICKNESS CHEW.RES

2 C1_H1 TRAIN c1 H1 39.6600 17.9600 9.0000  4.3000 1.8360 83000 160200 39167 44444 38333 37500 38889 51389 3.8333 3.0556 39167 54442 41667  3.8056
3 €1_H2 TRAIN c1 H2 37.8200 14.8000 6.8600  7.6000 2.2050 101000 170400 61667 60556 42778 37222 36944 55833 3.5000 29167 43056 60278 41389 34167
4 [eNE] TRAIN c1 H3 34.5600 7.8000 35800 85000 5.2370 80000 259300 B4444 BOZ78 51111 38333 36389 477i8 44167 3.6667 39442 60278 31944 42778
5 €2_H1 TRAIN c2 H1 39.1400 18.0400 9.1400  4.0000 18150 78000 255300 38889 43333 42778 43889 43611 46944 41944 2.9167 31842 53333 21111 3.8333
6 €2_H2 TRAIN c2 H2 36.8200 14.3000 67400  3.0000 26730 88000 327100 49722 56111 47778 47778 39444 36944 44249 3.3889 38888  6.0833 37500 37778
7 C2_H3 TRAIN 2 H3 348800 B.3600 3.9000  £.0000 46050 69000 215800 7.7500 76389 50278 40556 3.8056  4.3889 43333 34722 38333 60278  3.3889 44440
3 C3_H1 TRAIN [=] H1 39.0400 18.9200 9.4000  1.8000 21720 £5000 39.1200 3.8889 4.8611 47500 46667 40000  3.1389 14722 3.6944 35278 53056  4.B056  4.5278
€3_H2 TRAIN [=] H2 365200 13.3600 6.5000  5.9000 27490 £.4000 220300 6.0278 64444 51667 55556 5.3B89  4.6844 47122 24722 27500 62222  3.6667  3.1944

10 C3_H3 TRAIN 3 H3 37.1200 15.0000 7.0400 5.0000 3.4130 7.5000 337700 6.6389 7.0833 498722 54444 49167 3.8056 49167 3.5000 26944 6.0556 3.5278 3.8889
1 C4_H1 TRAIN o« H1 38.4000 17.2400 8.2600 3.2000 21070 9.3000 29.5000 44444 49722 46667 49167 4.6389  4.3056 4.3056 3.2222 29722 57222 4.3056 3.8333
€4 H2 TRAIN 4 H2 37.7600 16.4000 7.9000 2.5000 27320 7.9000 328400 51389 58333 54444 56111 53056 3.5833 47222 3.2500 2.6389 6.1389 42222 3.7500
C4_H3 TRAIN 4 H3 36.7800 13.8000 6.3000 6.0000 27580 9.0000 214900 59167 6.3889 5.0833 58611 57300 49722 5.2222 23611 21389 65278 36944 3.3333

jEY Unknown#l  TEST 59238 65768 49118 56358 53507 49558 47141 21761 22950 6.4443 3.6877  3.2514
B unknown#z  TEST 36000 45249 35321 39864 43872 48710 42221 3.4792 41784 57977 36106 35903
nknown#3  TEST 50692 56856 53573 56122 57184 33544 5.0140 27983 22705 61268 41956  3.5989
nknown#d  TEST 81095 74557 51548 40683 3.8000 43821 43804 3.9408 37002 53857 30816 43668
nknown#s  TEST 44445 49435 54550 45007 45550 41389 49485 3.6582 28365 56344 46876  3.1538
nknown#6  TEST 39933 43199 40366 44630 45905 47935 3.977% 25134 35143 53775 3.9395 42298
nknown#7  TEST 37914 48953 38760 48020 36254 31181 43041 3.8387 35680 50389 53752 5.1370
Unknown#8  TEST 65477 72265 50024 55660 46311 41463 46890 3.9548 26621 64781 3.1055 43307

3. Save spreadsheet file as “JAMdemo.xlIsxt” in desktop by going to File — Save As... on
the Desktop area.

%1  AutoSave [ JAM DEMO Datauxls

Save As

Home Insert Draw Page Layout Formul

Calibn

Undo Clipboard

W
w26 Sites - University of Puerto Rico

SET L a b
C1_H1 TRAIN 39.6600 17.3600 9.0000

ABS
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4. Open The UnscramblerX program.

@ Mew Project [Mot Saved] - The Unscrambler X

File Edit View Inset Plot Tasks Tools Help
F@Ec e

------ d V) New Project
5. Rename project with right click — Rename to “JAMdemo PCA”.

@ Mew Project [Mot Saved] - The Unscrambler X

File Edit View Inset Plot Tasks Tecls Help

FRedED O

Rename

Close

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

IEI JAMdemo PCA [Mot Saved] - The Unscrambler X

File | Edit VWiew Inset Plot Tasks Tools Help
L] MNew Ctrl+N
\") Open... Ctrl+0
=% Close  Ctrl+W

|e Import Data 4 |@ Unscrambler X..
d Save Ctrl+S E?_l Unscrambler...
Save fe.. B usData..

Export ASCIL..

Print..  Ctrl+P | Design-Ecpert..
@] Excel..

Security D |E: Matlab...

7. Select “Sheet 1” and press “OK” on the “Excel Preview” window.

Excel Preview ? >

Sheet Header

e T — o :

Sheet1 v

Columns |1 = Close
Data Type Selection
Rows
e e S —
Skip ows 0 = Columns
SET CULTIVAR HARVESTTI L a I
1 2 3 4 5

C1_H1 1 TRAIN c1 H1 39.66 17.96
C1_H2 2 TRAIN c1 H2 37.82 14.8 [
C1_H3 3 STRAIN c1 H3 34.56 7.8
C2_H1 4 TRAIN c2 H1 39.14 18.04
C2_H2 5 TRAIN c2 H2 36.82 14.3 [
C2_H3 6 TRAIN c2 H3 34.88 8.36
C3_H1 7 TRAIN 3 H1 39.04 18.92 v
< >
21X 22
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8. Click “OK” on the pop-up window.

Please 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 unigque

OK

9. Change the “SET”, “CULTIVAR”, and “HARVEST TIME” columns from text to category
by left click on the “1” below the “SET” text, press “Shift” tab, left click on the “3” below

‘HARVEST TIME?”, right click — Change Data Type — Category...

-1 JAMdemo PCA JAM DEMO SET CULTIVAR  (HARVEST TI L a h PREFEREM
“-[7] JAM DEMO Data_| 1 2 3 = . = : 7
C1 Hi 1 TRAIN c1 H1 Create Column Range 0000 43000
C1_H2 2 -TRAIN 1 H2 Undo 3600 7.6000
C1_H3 3 :TRAIN cl H3 5800 8.5000
C2 5ITRAIN c Hi R 1300 20000
C2_H2 5 TRAIN c2 H2 & cut 7400 3.0000
C2_H3 6 TRAIN c2 H3 g . 9000 8.0000
C3 Hi 7 TRAIN c3 H1 = Lory 4000 1.8000
C3_H2 8 :TRAIN c3 H2 1 Copy with Headers 5000 5.3000
C3 H3 9 TRAIN c3 H3 Paste 0400 5.0000
C4_H1 10 - TRAIN c4 Hi Insert Copied Cells 2600 3.2000
C4_H2 11 TRAIN c4 H2 ] 9000 2.9000
C4_H3 12 S TRAIN ca H3 Append Copied Cells 3000 £.0000
Unknowri#1 13 SIESH Split Text/Category Variable
Unknown#2 14 :TEST x Delete.
Unknown#3 15 :TEST
Unknown#d | 16 -TEST Al
Unknown#S 17 :TEST Insert
Unknowni#6 18 :TEST
Unknown#7 | 13 -TEST 4 Append
Unknown#8 | 20 “TEST | Change Data Type Text
R21 21 .
Make Header Humeric
Date-time
H Plot ———
Category..
H 13 ” “ i1 .
10. Click “OK” on the “Category Converter” window.
i ., Lot WON A E- 0 Gl -
-4 Category Converter ? s
You have chosen to convert some variable(s) to category variable(s) o
Select type of category 0o
(® New levels based upon individual values EE:
e
P
B
B
00l
P
B
00l
1=
-~
v
Cancel
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11. Create sample and variable sets with Edit — Define Range...

Change Data Type

Split Text/Category Variable

File | Edit | View Insert Plot Tasks Tools
B 4')  Undo Ctrl+Z "
=T Redo Ctrl+Y
1
Cut Ctrl+X 3
) Copy Ctrl+C N
| Copywith Headers Ctrl+ShiftsC [N
Paste Ctrl+V : .....
Insert Copied Cells -
Append Copied Cells N
Delete.. Ctrl+D : .....
Reverse "N
Convert PN
Fill.. N
¥ Find and Replace Ctrl+H  F7
Go To.. Ctrl+G
Select [ 3
Sort v
Append [ =
Insert [ 3

E Define Range...

Ctrl+E

Group Rows..

12. Create “TRAIN” sample set by click on the first row, going to the last row of the “TRAIN”
samples, press “Shift” tab, click on the last row, rename set to “TRAIN”, and click

13 ”
Create”.
efine Range Define Range
Row ranges Row ranges
Rowset | |1 Rowset | |1-12
pdate Create o 1 date Create b X |
JAM DEMO SET CULTIVAR ik JAM DEMO SET CULTIVAR iF
.............. 1 2 1 2
C1_H1 1 TRAIN c1 H C3 H1 7 TRAIN c3 F
C1_H2 2 - TRAIN Cc1 H C3 H2 & TRAIN 3 F
C1_H3 3 CTRAIN C1 H 3 H3 9 TRAIN 3 F
C2_H1 4 ITRAIN c2 H C4 H1 10 - TRAIN = F
C2_H2 5 STRAIN c2 H C4 H2 11 TRAIN e F
C2_H3 6 - TRAIN c2 K C4_H3 12 TRAIN c4 F
C3 H1 7 TRAIN B H Unknown#1 13 STEST
C3 H2 G :TRAIN L H Unknown#2 14 JMESIE
£ £

Define Range

Row ranges

[TRAIN

| [1-12 |

[ Ceae | 2% (B3

Page 5 of 11



13. Repeat step 12 with “TEST” sample set.

Define Range Define Range Define Range
Row ranges Row ranges Row ranges
TRAIN |[13 | TRAIN [ [13-20 | TEST

pdate Create b= I X | pdate Create e k4 pdate
JAM DEMO SET CULTIWAR ik JAM DEMO SET CULTIVAR  iF
1 2 1 2

C4_H3 12 - TRAIN e F Unknown#2 14 MESH

Unkenown# 13 TEST Unknown#3 15 -TEST

Unknown#2 14 -TEST Unknown#d 16 TEST

Unknown#3 15 - TEST Unknown#b 17 -TEST

Unknown##d 16 :TEST Unknown#6 18 TEST

Unknown#5 17 - TEST Unknown#7? 19 -TEST

Unknown#6 18 - TEST Unknown#2 20 -TEST

Unknown#? 19 :TEST

< <

3 ” H
14. Create “Instrumental” column set with column 4, 5, and 6.

Define Range

Row ranges Column ranges Keep

TRAIN Row

TEST Coh

E=
TEST || | [mnsTRUMENTAL | (45 |
ndate Create 8 4 pdate b 1l X |

JAM DEMO SET CULTIMAR  iHARVESTTI:L £l b A
1 2 = 4 5 &

C1_H1 1 :TRAIN Ci H1 39.6600 17.9600 9.0000

C1_H2 2 :TRAIN 1 H2 37.8200 14,8000 6.8600

C1_H3 3 ITRAIN 1 H3 34,5600 7.8000 3.5800

C2_H1 4 STRAIN c2 H1 39.1400 18.0400 9.1400

15. Create “PREFERENCE” variable set with column 7.

Row ranges Column ranges Keep ot
TRAIN 112 INSTRUMENTAL {46 Fows [ ]
= o Cobms[ ]

Special intervals ¥
TEST I | [PReEFERENCH |7 |
e reate 2 | Update = E
JAM DEMO SET CULTIVAR HARVESTTI L 3 b FREFEREN
1 2 3 4 5 5 7

C1_H1 1 TRAN c1 H1 39.6600 17.9600 5.0000 43000
Ci_Hz 2 TRAIN 1 H2 37.8200 148000 £.8500 7.6000
=i 2 oA B i 2agenn 5 annn < gann 2 snnn
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16. Create “SENSORY” variable set with column 8 to 22.

Define Range ? X Define Range ? =
Row ranges Column ranges Keep out Row ranges Column ranges Keep out

TRAIN 12 INSTRUMENTAL |46 Rows [ ] TRAIN 112 INSTRUMENTAL 46 Rows [
TEST 1320 FREFERENCE 7 e | TesT [SEEN PREFERENCE Comes ]

Special intervals ¥ Special intervals. ¥
TEST I |  [PREFERENCE |[e ] TesT I ] [sEnsorY ][22
s K Update Create = [ s | Update ay K|
JAM DEMO ABSORBAN 'SOLUBLE ACIDITY  (REDNESS |COLOUR  (SHININESS RSMELL RFLAV JAM DEMD SWEETNES [SOURNESS |BITTERNES |OFF-FLAV |JUICINESS | THICKNESS [CHEVIRES )
8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

C1H1 1 18350 83000 16.0200 39167 4440 3.8333 37500 3.888 1 Hi i 538 3.3333 3,055 3187 54994 41667 3,805

CiHz z 2.2050 10,1000 17.0400 6.1667 6.0556 42778 37z 3684 CiHe 2 55833 35000 28187 33086 60278 41389 34167

CiHa 3 5.2370 40000 25,9300 84444 8.0278 51111 38333 3.638 CiHa B 47778 Ga1s7 Se667 EE 60278 31044 42778

CZ2_H1 4 1.8150 7.8000 25.5300 3.8889 4.3333 42778 4.3889 4361 C2_H1 4 4,6344 44,1944 28167 3.1944 5.3333 41111 3.8333

C2 HZ 5 2.6730 8.8000 32.7100 4.9722 5.6111 47778 4.7778 3.944 C2 H2 5 3.6944 44444 33889 3.8889 6.0833 3.7500 3.7778

CZ_H3 & 4.6050 6.9000 21.5800 7.7500 7.6389 5.0278 4.0556 3.805 C2H3 3 2,389 43333 34722 3.8333 6.0278 3.3889 44444

C3_H1 7 2.1720 8.5000 39.1200 3.8889 4.8611 47500 4.6667 4.000 C3 H1 7 3.1389 44722 3.6944 3.5278 5.3056 4.8056 4.5278

CIH2 8 27430 8.4000 22.0300 6.0278 6,494 5.1667 5.5556 5.388 ¥ C3 H2 8 46944 47222 24722 2.7500 62222 3.6667 3.1844 e
< > < >

Cancel Cancel
Size: 20K22 Selected columns: 1 Size: 20X22 Selected columns: 15

17. Confirm ranges by clicking “OK”. DO NOT PRESS ENTER, it does not save the ranges.

18. Develop PCA model with Tasks — Analyze — Principal Component Analysis...

|E| JAMdemo PCA [MNot 5aved] - The Unscrambler X

File Edit View Inset Plot | Tasks | Tools Help
K¢ E == @ Transform »
JAMdemo PCA AN DEM | Analyze 3 | Descriptive Statistics...
Predict 4 Statistical Tests... 0
Recalculate Moving Block Methods... |]
= Statistical Process Control...
i 4  TRAIN
-0 INSTRUMENTAL | "&575 5 TRAIN Principal Component Analysis... ||]
- REMNCE i
g EEEEERY C2_H3 & TRAIN Multivariate Curve Resolution... t
""" 3 H1 7 TRATM _

19. Select “JAM DEMO Data_Sheet1” matrix, select “TRAIN” sample set, select

“SENSORY” variable set, write “7” maximum component, and check “Mean center data”
box in the “Model Inputs” tab.

Principal Component Analysis

- Setup

LA

lodel Inputs

- Weights
i~ Validation

igorithm

? X
Model Inputs
Data
Matrix | JAM DEMO Data_Sheet1 {20x22} =
Rows |TRAIN {12} ~ Cols |SENSORY {15} v| Define...

Maximum components

[ Idertify outliers
Mean center data

Cancel

Next
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20. Select “All", select “A/(SDev+B)” in the “Weights” tab.

Principal Compeonent Analysis ? X
=) Setup Weights
i Model Inputs
-Weights Variable Name Weight ~
~ Validation 1 |ABSORBANCE 1.00/(SDev+0.00)
- Mgorthm 2 |soLusLe L00/(SDev+0.00)
3 |acImy 1.00/(SDev+0.00)
c REDNESS 1.00/(SDev+0.00)
5 COLOUR 1.00/(SDev+0.00)
6 |SHININESS 1.00/(SDev+0.00)
2 D amElL 1 NnMfERawan hd
1-15 ~ Define Al
Select  Advanced
A/(SDev+B) A |1.00 B: |0.00
Constant C:
Downweight
Block weighting [ Divide blocks by SDev
Cancel Back Next Finish
“ » T . . »
21. Select “Setup ...” button in “Validation” tab.
Principal Component Analysis ? X
B Setup Validation
- Model Inputs
-~ Weights (O Leverage comection
- Validation
Algorithm (@) Cross validation
[1 Uncertainty test
1 =
() Test matrix
[] Discard Residuals
Cancel Back Mext Finish

22. Select “Full” cross validation method in the “Cross Validation Setup” window, and press

“OK”_

= Setup| Cross Validation Setup
M

Cross validation method:

Vi
Al 12

Systematic (112233)
Systematic (123123)
Category Variable
Seamert No Number of samples  Samples |
1 1
2 1 2
3 1 3
<

1

e 00 |

Define..

Cancel

Page 8 of 11



23. Select “NIPALS?” circle in the “Algorithm” tab and click “Finish”.

Computation ended

20522

U] JAMdemo PCA [Not Saved] - The Unscrambler X - o b
File Edit View Inset Plot Tesks Tools Help
ReED @ EEmBaRaarsy Ehlice ilalgin jingis
JAMdemo PCA Scores
[) JAM DEMO Data_Sheet1 5 04 .
=23 Rowset .
O TRAIN 4 ¢ 03 - .
- TEST .
=23 Columnset 3 02
- INSTRUMENTAL
-0 PREFERENCE
~[] SENSORY 2 o
2 [ 2 5 .
3 Raw data S S oo =
{3 Resuls < . . . S .
{3 Validation 0 01
/&, Model Wamings - . .
77 Convergence 4 02 .
=3 Plots . . .
PCA Overview N . walt
Explained Varianci .
Sample Outlers .
-3 0.4
g::::a”d Loadr] 4 3 a2 12 3 4 03 02 01 0 01 02 03 04
PC-1(36%) PC-1(36%)
Loadings
Residuals and Infly . .
Leverage/Hoteling Influence Explained Variance
Residuals 03 e
95
%
‘g 85
g 80
S04 75
E 70
» 65
Iid * 50
e 8
= 2 55
G003 £ 50
e, %
= ‘ 40
e 35
e T . a
E
Principal Componertt Anal ~ 5"2 - ;g
Algorithm used: NIPALS v 15
Validation method: Cross | *e . o
Cross validation method: | 5
01 o
Total number of compone , o 5 10 15 20 25 PC-0 PC-1 PC-2 PC-3 PC-4 PC-5 PC-6 PC-T
o e Hoteling's T= (PC-4, HotT=Lim: 22.85721) PCs
Info [ Notes | # JAM DEMO Data_x ~* PCA

24. Copy data for a plot by right clicking on the graph — View — Numerical.

U JAMdemo PCA [Not Ssved] - The Unscrambler X

File Edt View Insert
RPES O~
JAMdemo PCA

D JAM DEMO Data_Sheet1
-3 Rowsst
O TRAN
O TEST
-3 Columnsat
[ INSTRUMENTAL
] PREFERENCE
[0 SENSORY
4 PCA
+ 1 Raw data
¢ i Rexits
o Vabdation
£, Model Wamings
7 Convergence
=3 Plots
PCA Overview
Explained Vasancs
Sample Outhers
Scores and Loadr
Scores |
Loadngs

Rasid isde wnd Wb

PC-2 (29%)

Plot Tasks Tools Help
W e AR QA= k]
Scores
s
-
4
-
{ o '
:{ View » IC’ Graphical
“ Create Range Il-] Nurnenical
i Sample Grouping... 5 Legend
q-;l Copy
|42 Copy with Headers
-1 Copy All
‘ Save Plot... ..
4
T E Auto Scale
Mark ’ _.—.__
\1 Draw p* "o 9
Pont...

25. Save file with File — Save As...

C1_H1
C1_H2
C1_H3
C2_H1
2 H2
C2_H3
C3_H1
C3 H2
C3_H3
C4_H1
Ca_H2
Ca_H3

W0 N NN LW N e

e e
N oo

-3.7872
-2.7899
1.2566
-2.2080
-0.3096
1.0379
-1.9690
2.2225
24913
-1.0282
1.9355
3.1481
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Appendix Section

Category columns describing data, instrumental data, and Preference predictor variable with
both TRAIN and TEST sample sets.

C1_H1
C1_H2
C1_H3
C2_H1
C2_H2
C2_H3
C3_H1
C3_H2
C3_H3
C4_H1
c4_H2
C4_H3

Unknown#1

Unknown#2

Unknown#3

Unknown#4

Unknown#5

Unknown#6

Unknown#7

Unknown#8

SET

TRAIN

TRAIN

TRAIN

TRAIN

TRAIN

TRAIN

TRAIN

TRAIN

TRAIN

TRAIN

TRAIN

TRAIN

TEST

TEST

TEST

TEST

TEST

TEST

TEST

TEST

CULTIVAR

[ox

C1

[ox

Cc2

c2

Cc2

c3

c3

c3

C4

ca

C4

HARVEST TIME

H1

H2

H3

H1

H2

H3

H1

H2

H3

H1

H2

H3

L

39.6600

37.8200

34.5600

39.1400

36.8200

34.8800

39.0400

36.5200

37.1200

38.4000

37.7600

36.7800

17.9600

14.8000

7.8000

18.0400

14.3000

8.3600

18.9200

13.3600

15.0000

17.2400

16.4000

13.8000

b

9.0000

6.8600

3.5800

9.1400

6.7400

3.9000

9.4000

6.6000

7.0400

8.2600

7.9000

6.3000

PREFERENCE

4.3000

7.6000

8.5000

4.0000

3.0000

8.0000

1.8000

5.9000

5.0000

3.2000

2.9000

6.0000
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SENSORY variable set with for TRAIN and TEST sample sets.

ABSORBANCE SOLUBLE ACIDITY REDNESS COLOUR SHININESS R.SMELL R.FLAV SWEETNESS SOURNESS BITTERNESS FOL:\F\-I JUICINESS  THICKNESS CHEW.RES
1.8360 8.3000 16.0200  3.9167 4.4444 3.8333 3.7500  3.888%9 5.1389 3.8333 3.0556 3.9167 5.4444 4.1667 3.8056
2.2050 10.1000 17.0400  6.1667 6.0556 4.2778 3.7222  3.6944 5.5833 3.5000 2.9167 4.3056 6.0278 4.1389 3.4167
5.2370 8.0000  25.9300  8.4444 8.0278 5.1111 3.8333  3.6389 4.7778 4.4167 3.6667 3.9444 6.0278 3.1944 4.2778
1.8150 7.8000 25.5300  3.8889 4.3333 4.2778 4.3889  4.3611 4.6944 4.1944 2.9167 3.1944 5.3333 4.1111 3.8333
2.6730 8.8000 327100  4.9722 5.6111 4.7778 4.7778  3.9444 3.6944 4.4444 3.3889 3.8889 6.0833 3.7500 3.7778
4.6050 6.9000 21.5800  7.7500 7.6389 5.0278 4.0556  3.8056 4.3889 4.3333 3.4722 3.8333 6.0278 3.3889 4.4444
2.1720 8.5000  39.1200  3.8889 4.8611 4.7500 4.6667  4.0000 3.1389 4.4722 3.6944 3.5278 5.3056 4.8056 4.5278
2.7490 8.4000 22.0300 6.0278 6.4444 5.1667 5.5556  5.3889 4.6944 4.7222 2.4722 2.7500 6.2222 3.6667 3.1944
3.4130 7.5000 33.7700  6.6389 7.0833 4.9722 5.4444 49167 3.8056 4.9167 3.5000 2.6944 6.0556 3.5278 3.8889
2.1070 9.3000 29.5000  4.4444 4.9722 4.6667 4.9167  4.6389 4.3056 4.3056 3.2222 2.9722 5.7222 4.3056 3.8333
2.7320 7.9000 32.8400  5.1389 5.8333 5.4444 56111  5.3056 3.5833 4.7222 3.2500 2.6389 6.1389 4.2222 3.7500
2.7580 9.0000  21.4900 5.9167 6.3889 5.0833 5.8611  5.7500 4.9722 5.2222 2.3611 2.1389 6.5278 3.6944 3.3333

5.9238 6.5768 4.9118 5.6358  5.3507 4.9558 4.7141 2.1761 2.2950 6.4443 3.6877 3.2514
3.6900 4.5249 3.5321 3.9864  4.3872 4.8710 4.2221 3.4792 4.1784 5.7977 3.6106 3.5903
5.0692 5.6856 5.3573 56122  5.7164 3.3544 5.0140 2.7983 2.2705 6.1268 4.1956 3.6989
8.1095 7.4557 5.1548 4.0683  3.8000 4.3821 4.3804 3.9409 3.7002 5.3857 3.0816 4.3668
4.4446 4.9435 5.4550 4.9007  4.5559 4.1389 4.9485 3.6582 2.8365 5.6344 4.6876 3.1538
3.9933 4.3199 4.0366 4.4630  4.5905 4.7935 3.9779 2.5134 3.5143 5.3775 3.9395 4.2298
3.7914 4.8963 3.8760 4.8020  3.6254 3.1181 4.3041 3.8387 3.5680 5.0389 5.3752 5.1370
6.5477 7.2265 5.0024 5.5660 4.6311 4.1463 4.6890 3.9648 2.6621 6.4781 3.1055 4.3307

Advisor Signature Co-Advisor Signature
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