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ZHIH8EHL SSCPpetween (Sum of Squares & Cross Products Matrix for Between Groups)
SSCPpetween = SSCPiotal — SSCPithin
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Disease Biomarker (mg/I) Temperature (°C)
RSV 40.0 36.0
RSV 111 37.2
RSV 30.0 36.5
RSV 21.4 394
RSV 10.7 39.6
RSV 34 40.7
pylori 42.0 37.6
pylori 31.1 42.2
pylori 50.0 38.5
pylori 60.4 39.4
pylori 45.7 38.6
pylori 17.3 42.7
ERIELE - https://youtu.be/CBXYxs9pLWS8
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_40+11.1+30+214+10.7+34+42+31.1+50+60.4+45.7+17.3

= 30.3
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_36+37.2+36.5+39.4+39.6+40.7+37.6+42.2+385+39.4 +38.6 +42.7

=39

40+ 11.1+30+21.4+10.7 + 3.4

XRsy =
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https://youtu.be/CBXYxs9pLW8

42+31.1+50+604+457+17.3 A

Xpylort = 6 1.1

36 +37.2+36.5+39.4 + 39.6 + 40.7
Yrsv = 6 = 38.2

37.6 +42.2+ 38.5+ 39.4 + 38.6 + 42.7
Ypylort = 6 = 39.8
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=(40 — 30.3)2 + (11.1 — 30.3)? + (30 — 30.3)? + (21.4 — 30.3)2 +
(10.7 — 30.3)% + (3.4 — 30.3)% + (42 — 30.3)% + (31.1 — 30.3)2 + (50 —
30.3)% + (60.4 — 30.3)2 + (45.7 — 30.3)% + (17.3 — 30.3)2= 3488

=(36 — 39)? + (37.2 — 39)% + (36.5 — 39)% + (39.4 — 39)% + (39.6 — 39)2 +
(40.7 — 39)2 + (37.6 — 39) + (42.2 — 39)% + (38.5 — 39)% + (39.4 — 39)% +
(38.6 — 39)2 + (42.7 — 39)2=

(e = X) e = V)

i=1,k=1
= {(40 - 30.3) x (36 —39)} + {(11.1 — 30.3) x (37.2 — 39)}
+ {(30 — 30.3) x (36.5 —39)} + {(21.4 — 30.3) x (39.4 — 39)}
+ {(10.7 — 30.3) X (39.6 — 39)} + {(3.4 — 30.3) x (40.7 — 39)}
+ {(42 —30.3) x (37.6 —39)} + {(31.1 — 30.3) x (42.2 — 39)}
+ {(50 — 30.3) x (38.5 —39)} + {(60.4 — 30.3) x (39.4 — 39)}
+ {(45.7 — 30.3) X (38.6 — 39)} + {(17.3 — 30.3) x (42.7 — 39)}
=-121
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HIeETHE k=1=RSV 4H :

n
Z (xix — %x)? for Biomarker
i=1,k=1
= (40 — 19.4)? + (11.1 — 19.4)2 + (30 — 19.4)2 + (21.4 — 19.4)?
+(10.7 — 19.4)% + (3.4 — 19.4)? = 941.3

(xix — Xx)? for temperature
i=1,k=1

= (36 — 38.2)2 + (37.2 — 38.2)? + (36.5 — 38.2)2
+(39.4 — 38.2)2 + (39.6 — 38.2)% + (40.7 — 38.2)% =

ik — %) OVike — Vi)

i=1,k=1
= (20.6 x =2.2) + (—83 x —1) + (10.6 x —1.7) + (2 x 1.2)
+ (—8.7 x 1.4) + (=16 x 2.5) = —104.8
_[941.3 —104.8
HSSCPrsy = —-104.8 ]

£ MG k=2=pylori 4
n
(Vik — ¥i)? for Biomarker
i=1,k=2
= (42 — 41.1)% + (31.1 — 41.1)% + (50 — 41.1) + (60 — 41.1)?
+(45.7 — 41.1)% + (17.3 — 41.1)2 = 1140.1



n
z Vik — Vi)? for temperature = (37.6 — 39.8)? + (42.2 — 39.8)2
i=1,k=2
+ (38.5 — 39.8)% + (39.4 — 39.8)? + (38.6 — 39.8)?
+(42.7 — 39.8)% =

z ik — %) OVike — Vi)

i=1,k=2
= (0.9 x —2.2) + (10 x 2.4) + (8.9 x —1.3) + (19.3 x —0.4)
+ (—4.6 x —=1.2) + (—23.8 x 2.9) = —119.8
HISSCPyyori = iﬁgé —119.8]
HISSCP yithin
_[941.3 -104. 8] N [1140. 1 -—-119. 8]
—104.8 —119.8
_ [2081 —225]
—225
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BT s RN RS o FEIE AT SSCProtal = SSCPyithin + SSCPyetweensTEL
AH s ELAE e

ﬁsscpbetween
_ 3488 —121] . [2081 —225] _ [1407 104
—-121 —225 104
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_ 1 o [41 225]
2081 x 41 — (—225) x (—225) " 1225 2081

:[0.00118 0.00648
0.00648 0.05998

B SRR S= 0.00118 0.00648]X[1407 1047 _

0.00648 0.05998 104 7
[ 2.34 0.17
15.36 1.09
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VAV =
SOAV—-AW =0
A-ADv=0
det|A—2AI| =0
RIZE FaltES » 3K [125..3346 g:ég]ﬂ’ﬂeigenvalue A

1536 ool =20 1l =lis36 Tosl o 2l=lis36 0 Yoo 2

234—-14 017-0
1536—-0 1.09-21

(2.34 — ) (1.09 — ) — 0.17 X 15.36 = 0
A2 —3.431-10.03=0

A= 3.45 E —0.01

det| |=0

6. L5t R

A 3.45 —-0.01
ko — = 0.78
+Ar  1+3.45  1+(-0.01)

. . _ k
Pillai’s trace= Y5 _, T

Hotelling’s trace= Y'X_, A, = 3.45 + (—0.01) = 3.44

1 1

= X = 0.22
143.45 " 1+(-0.01)

Wilk's lambda= [T —
k

Roy’s largest root= A,,4,= 3.45



i sscp atHEHE

Bio (x) Temp (y)
Disease Bio Temp x—-X y-Y _2 _2 ) ) ) )
wow ow @ @ P e O Xé)f yC;Dy XC;)JZ yg ® @ & ©® Ox® Ox®
RSV 40 36 9.7 -3.0 94.9 9.2 -29.5 20.6 -2.2 423.0 5.0 -45.9
RSV 111 372 -19.2 -18 367.0 34 35.1 -8.3 -1.0 69.4 11 8.6
RSV 30 365 -03 -25 0.1 6.4 0.7 10.6 -1.7 111.7 3.0 -18.3
RSV 214 394 -89 0.4 78.5 0.1 -3.2 2.0 1.2 3.9 1.4 2.3
RSV 10.7 396 -19.6 0.6 382.5 0.3 -11.1 -8.7 1.4 76.3 1.9 -11.9
RSV 34 407 -269 1.7 721.4 2.8 -44.8 -16.0 2.5 257.1 6.1 -39.5
pylori 42 376 117 -1.4 137.9 2.1 -16.8 0.9 -2.2 0.8 5.0 -2.0
pylori 31.1 422 0.8 3.2 0.7 10.0 2.7 -10.0 24 99.7 5.6 -23.6
pylori 50 385 197 -05 389.7 0.3 -10.5 8.9 -1.3 79.5 1.8 -11.9
pylori 60.4 394 301 04 908.5 0.1 111 19.3 -0.4 373.1 0.2 -8.4
pylori 457 386 154 -04 238.4 0.2 -6.7 4.6 -1.2 21.3 1.5 -5.7
pylori 173 427 -13.0 3.7 167.9 134 -47.5 -23.8 2.9 565.6 8.2 -68.2
Z 363.1 4684 3488 48 -121 9413 11401 184 223 -104.8 -119.8
p_all 303 39.0
u_RSV 194 382
p_pylori 41.1 39.8
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x11—)f x21—)_( Xik )_( x| %21 — Yoy — Y
Yiz=Y Y-V Yik =Y _ =]
Xik =X Y —Y
9.7 -3
-19.2 -—138
-03 -—25
-89 0.4
-196 06
SSCP =[9.7 -19.2 -03 -89 -196 -269 117 08 197 301 154 —13] 1-269 17 =[3488 —121
Total = ]_3 _18 -25 04 06 1.7 -14 32 -05 04 —04 3.7 11.7 —14|" l-121 48
0.8 3.2
19.7 -0.5
30.1 0.4
154 —0.4
[ —13 3.7
[20.6 —2.2
-83 -1
206 —-83 106 2 —87 —-16]_|106 -1.4 941.3 —104.8
SSCFrsy = —-22 -1 =17 12 14 2.5]>< 2 1.2 |~ [-1048 18.4]
-87 1.4
—-16 2.5
09 -22
—-10 24
109 —-10 89 193 46 —238 89 —1.3| _ [1140.1 -119.8
SSCPW“’”_[—ZZ 24 -13 -04 -12 29 1%| 193 —04_[—1198 22.3
46 —1.2
-238 29

941.3 —-104.8 1140.1 -119.8 2081 —225
SSCPuiehin = |+ |=]

—104.8 18 —119.8  22.3 =225 41



