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Abstract: Linear discriminant analysis (LDA) is a widely used feature extraction method guided by Fisher’s discrimi-
nant criterion. It enhances the separability of dissimilar samples and the compactness of similar samples within the sub-
space, thereby improving the quality of dimensionality reduction results. With its mature, interpretable, simple, and efficient
advantages, it remains one of the research hotspots in both academia and industry to date. Numerous scholars have refined
LDA to further enhance its performance. However, these LDA variants model directly at the original sample granularity, uti-
lizing only the information inherent within the samples themselves. The data-information-knowledge (DIK) model indicates
that human knowledge acquisition occurs across three levels: data, information, and knowledge. Data must first be trans-
formed into information, from which knowledge is then learned. Human cognitive mechanisms reveal that the information
layer encompasses not only the inherent properties of raw inputs but also correlation information among similar inputs.
Analogously, in LDA’s dimensionality reduction process, extracted features represent information that should also incorpo-
rate correlation information among similar samples to enhance downstream task performance. Furthermore, existing re-
search demonstrates that the correlation information between similar samples is crucial for machine learning model con-
struction and knowledge acquisition. This indicates that existing LDA has limitations, as it does not fully utilize sample in-
formation. To address these issues, this paper proposes transposed projection envelope linear discriminant analysis (TPEL-

DA). First, transposed projection transforms original samples into envelope samples that encapsulate correlation informa-
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tion among similar samples. The core idea of transposed projection is to reduce the dimensionality of a batch of nearest
neighbor samples along the sample dimension, ensuring the resulting envelope sample retain as much information as possi-
ble from the original batch. Subsequently, Fisher’s discriminant criterion is employed to learn a reduced-dimension sub-
space based on these envelope samples. A distribution-difference penalty term is introduced to ensure the reduced sub-
space’s adaptability to the original samples. Finally, through joint optimization, this method enhances the discriminative fea-
tures of samples projected into the subspace by incorporating the correlation information among similar samples. Thus, the
resulting features simultaneously represent both the intrinsic information of individual samples and the correlation informa-
tion among similar samples. Experimental results demonstrate that TPELDA outperforms relevant comparison methods

across multiple datasets, achieving performance improvements ranging from 2.25% to 13.19%. Furthermore, combined with

other experimental findings, the effectiveness of the proposed method is confirmed.
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Figure 1  The DIK model
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Figure 2 Schematic diagram of TPELDA
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Table 1  Dataset information

BAREAR | FEARRGE | FMEECE: | 2SR e
Tonosphere 351 33 2 IR
Control 600 60 6 FE B
Urban 675 147 9 MR
Sonar 208 60 2 IEELEAE
Dermatology 366 34 6 B2 R
German 1000 20 2 15 B
Isolet 1650 617 26 wE R
Madelon 2 600 500 2 NT Hcd
Jaffe 213 1024 10 KEERIEs
Coil20 1440 1024 20 REERAE
Umist 575 10 304 20 REESAE

LDA)* .GRLDA(Generalized Robust LDA)*” . ROBSLDA+
(ROBust and Sparse LDA plus)® LA K SWULDA (Self-
Weighted Unsupervised LDA)?" . 4N, % 1 31 3 T
25 20 I B 2 7 25 b R BIAE A ] 9 SCIOC 2%, BT
LA A1 25 00 5 Fof R R B vk AT X L o AT 0 2
SPFDR (Structure Preserved Fast Dimensionality Reduc-
tion)" "' A & EGCFS (Embedded Graph learning and Con-

strained Feature Selection )",

s A5 R B AR T, ek E A I, Bk
A BEMLSE G 0 -3 50 8 HER RAE N PR e R . 4028
1B FH Je 4B o 2 4% o X 4R JE 88 K1 Tsolet, Mad-
elon . Jaffe . Coil20 LA &z Umist 4R 4E | $2 /i ] PCA #
AT I3 2 T Ach 38 D) B 3 TR R0R B AR I B SR AR BE 98%
RURE & o S5 T (8 A% HE I Bc B4 Intel (R) Core (TM)
i7-12700F CPU .64 GB RAM, ¥/ & 45 & Windows 10
20H2, T A5 MATLAB R2019a,
4.2 SEIEE

F AT 58 BRI R A T RS S S
B XX SO E 5 S5 K 5 R
SCPRAF 3 X TASCEL , SHA KL Ky u i 5
XPASTR] A A 4 Ll 28 1 R 1 F R IR S B & .
R2H W T rdE i AE Tonosphere BEAE FERERTE K
WE T MR R O, K BUE R E
[1,2,3,4,5,6,7]. 345 T FT#& )5 I7E lonosphere Z4i8
B FENRTE p 0 ABCE T A TERE R B DL, . B EL
Y8 B S M [107°,107,107,1072,107",1,10', 10, 10° ],
2 BUE Y8 F % B 4[0.001,0.005,0.01,0.05,0.1,0.5], It
ShL TR ITIEE T Z AR E LS ECL R AR W
https : //github.com/SEMC7/Supplementary-Materials o

F2 FTRFIETE lonosphere IR F ST AR E K BT 19 MR R bRl 22 BT %
Table 2 Average accuracy * standard deviation of proposed method on lonosphere dataset for different K values unit: %
VIR TN K=1 K=2 K=3 K=4 K=5 K=6 K=7
Tonosphere 90.67+2.34 90.48+2.86 91.14+2.00 92.00+1.42 92.95+2.46 90.29+3.06 89.81+2.02
R AE SR AR R
2=0.001 2=0.005 2=0.01

HERIE /%

HERHE /Y%

E3 T 75 lonosphere BUHEE L EFXTANE p w0 A M PERE R INAE B0

W%/ %

i 5 /%

Figure 3 Performance of the proposed method on the Ionosphere dataset under different y, 1, 1 settings
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Table 3 Ablation experiment results for proposed method

LSEES 1088y praps T 1085 e | 10SSyypip +1088 450 105835 1088y gy + 1088573, +1088 455,50 (TPELDA)
lTonosphere 86.19+2.26 92.86+2.26 92.95+2.63 94.19+1.45
Urban 75.99+2.65 70.40+3.48 73.12+1.24 78.81+2.15
Sonar 76.77+4.88 85.97+2.85 80.81+4.33 86.13+3.66
German 71.30+1.77 65.87+2.94 69.63+1.89 71.17+2.69
Isolet 86.82+1.88 91.62+1.08 86.60+1.88 91.97+1.10
Jaffe(8) 92.11+1.88 98.27+1.42 93.53+2.75 99.02+1.23
Jaffe(10) 93.19+1.77 98.85+1.45 93.45+1.83 99.20+0.88
Jaffe(12) 92.69+1.50 99.14+1.32 91.51+2.93 99.14+1.32
Umist(12) 52.33+2.77 86.69+2.54 78.48+2.38 88.75+3.42
Umist(15) 50.95+2.95 87.24+1.80 83.67+0.95 89.42+1.59
Umist(18) 44.88+2.01 84.14+3.29 80.56+0.90 85.77+2.96

O BIHE R Yo bR 22 %, I L2 R DR B o
MR 3T LLEH (1) B T German %4 45 4£ |
1088 1oy +1088 o +l0ss, oo M 0SS, 00 +
loss ... AIPEREHARAT WA AR T, (R T 7041 22 S 40 2R 30
HIVE T, FE— o B B L A e 1 00 GaRE AR AR o i 45 4
AR, 7 German BUHE4E TN loss, 4oy JaMERE
AT B, 25 S8BT B BN AR 0.13%, HAES N
ANECHW Y p )T PERE B FATIROREF 71.17% A7 IR
23 B AR ) D PR A 3 A 22 S 30 A R AR I B e 4R
EARGEATER L (2)BR T Jaffe Bt S5 A RS h e L 124
FEAAE R UNZRFEA B DL 5 105800y, +108S 00+
1088, oo FHTEE108S iy +1088 o BOTERERRAT —E 42
Th L AREL T W] Ay B TR o (3) 26 BT AT B Hi 4 1
1088,y +1088 o +loss, o o A H loss, B PE BEHD

U AR TE R T TSR AR VT Fisher N #E A5

A T2 TR A AT Fisher 1) SRR T 41
4.4 HEIfHE
4.4.1 ETEMNBUBEMNXTEE SR

XF TS5 AL B 5 45 O A TR R e R ()
TS S HER R 45 T W3R 4, R IA IR T AP ATAT]
FEAF $ B 32 40 28 10 40 28 VE A 2R (51 “None” ) , 45 7 1k
B3 A HE Bl SR - A A B T 26 1 L] 4.

WG 4 T, P4 05 I 8 A S M AL B B h iy
TAKHE 2R 2 T RT =K F . 1E lonosphere 5 & 4 I,
BT 5 AR FL IR A T3 SPEDR 42T+ T 3%, 71 Control 4%
Ptk BRI LT vk SPFDR #271 0.5% , 7 So-
nar B0 48 1 T £ 77 1 48 IR B O 1 EGCFS A3 4% ik
0.2% T . 7 Dermatology . German LI K Tsolet 0 4
R BT DT A L TR R R RE 2 PR IR AT B I
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Table 4  Average accuracy * standard deviation of each algorithm on structured datasets unit: %

B g None TRLDA RSLDA RSMLDA GRLDA ROBSLDA+ | SWULDA SPFDR EGCFS TPELDA
Tonosphere | 87.43+2.45 | 89.43+2.13 | 89.71+2.87 | 88.76+1.67 | 90.19+2.01 | 89.71+2.61 |89.24+2.58 | 90.95+2.07 | 88.29+1.49 | 94.19+1.45
Control | 96.33+1.09 | 96.94+1.02 | 97.56+0.75 | 95.00+1.92 | 96.39+1.02 | 97.72+0.41 | 96.33+1.09 | 98.11+0.99 | 97.83+1.32 | 98.67+1.02
Urban 73.32+2.21|73.86+2.83 | 79.60+2.27 | 43.51+3.07 | 74.90+1.81 | 81.34+1.98 | 73.47+2.32 | 72.23+3.66 | 76.14+2.73 | 78.81+2.15
Sonar 83.39+3.81 | 84.52+4.82 | 83.39+3.81 | 79.52+4.10 | 84.52+3.06 | 85.48+3.95 |84.68+4.25 | 77.58+6.15 | 85.97+2.41 | 86.13+3.66
Dermatology | 94.31+1.97 | 94.40+1.96 | 96.88+1.08 | 94.5£1.67 | 95.87+1.80 | 95.69+0.97 | 94.59+2.78 | 94.68+1.72 | 96.06+1.56 | 96.33+0.97
German | 68.00+2.71 | 68.80+2.09 | 70.70£2.40 | 71.5£1.65 | 68.97+1.70 | 69.90£2.93 |68.03+£2.90 | 67.67+2.13 | 68.00+£2.71 | 71.17£2.69
Isolet 87.35+1.08 | 87.35+1.08 | 92.52+0.82 | 90.49+1.70 | 87.88+0.91 | 89.96+1.05 | 88.31+1.71 | 84.55+1.44 | 87.35+1.08 | 91.97+1.10
Madelon | 64.94+2.28 | 82.69+1.57 | 64.94+2.28 | 56.40+1.04 | 82.90+1.22 | 65.88+2.01 | 82.31+1.57 | 65.44+2.22 | 64.94+2.28 | 77.72+1.74

T < SRS SR S, L4 SR R R e
AN, FIF 35 157 Tonosphere BUHE 45 T AH HL A XS b i
FEARHAT 4%~6% Fe A7 ) $E Tt AE Control ZLHE4E L AH LL
TRLDA .GRLDA UL & SWULDA A 2% & 47 093 7}, 7%
Urban %% #& 4 - #H . TRLDA . GRLDA . SPFDR A K
SWULDA 47 4%~6% 7547 [ $& Tt , 7€ Sonar %5 4f 4 1 4H
e RSLDA 5 £z 3% B9 42 Tt , 7F Tsolet 504 45 1 AH Lt
TRLDA .GRLDA .ROBSLDA+ .SWULDA U4 } EGCFS f5
2%~4% e A7 W4 T, 78 Madelon 2045 5 - 4H [t RSLDA |
ROBSLDA+ SPFDR DL M EGCFS 4 12% ZEAT 4T .
L K] 4 AT, 7F lonosphere B 4E I, R4k 4E i
jﬂ: 6 B, T 7 VR A T A AT X L i . 7E Control
BRI, S IRGELE R KT O RT, Ir s i T A i Ay
XTI o 7E Urban 8R4 I, BEATE T A RELELE S
fiF $2 J5 ¥ i T TRLDA . GRLDA , SWULDA , RSMLDA .
SPFDR A X EGCFS. 7F Sonar 544 I, JATE A W
Yk o b, B 48 7 35 I F RSLDA L RSMLDA LI K
SPFDR. #E Dermatology 04 4 I, FEAAE iy A7 [ 4k 4
B b, B4R 7 ¥ T TRLDA. GRLDA . SWULDA .
RSMLDA UL} EGCFS. 1 German $lE £ -, FeATE f
K% 4 4t B b, B 45 U7 3% UL F TRLDA . GRLDA
SWULDA .ROBSLDA+.SPFDR LA} EGCFS, 7E Isolet £(
PEAE b FEORAE Fr A [ o o i b, BT 4 O 94 TBR T
RSLDA PAARH A4 A X i o 78 Madelon %545 45

®5 BSEFEEGHBE LN THEREAREE

Table 5 Average accuracy * standard deviation of each algorithm on image datasets

L AR AE T A W HE R BT 4R 75 35 T RSLDA |

RSMLDA .ROBSLDA+ .SPFDR LI M EGCFS, ZE LTis,
X ELE SR BT Ty Tk A X S g M AL B A A —
REWIBR

WA, 7F Urban B0 42 DL A2 Madelon B4 46 I, i
7R LRI i R RR 3 55 T 2.5% LA K 5% 75
i A — . BRI T VA R B A O v
el — B0 HJE A AR EFT [ 4 B R0y 2ok i
5.49% LA J 12.78% w4 T, 3k 7853 Ul A T 48 7 L 7R X
P EE S A AL, 1 st BE N A e R 4 S PR T g
e L7 2 T A B AR A T BB A A 3k R A 08 4 1
Pk, T LAPERER B R 2T . H T Madelon £ di 42 , H
A BERAELE AN R IR : Madelon g A TA0R4E , B 201
FEAEA R, HAy 480 MR A Fsh i in iy TR 1E , 78
TP B0, AR E R I 8 o b R 2 8 38 %) AH AL
A AT AR S B AR, OB BUE i S A TR R
B AR ZHRIFEAR B A CEAE B, T LA RE S THAT FR o
4.4.2 ETEGEIEEAXILL S

X F BB AR AR 45 7 A T A I 2 4 B 1) I
R R R A L ER S, IR I T RS T A Ao
HE 2 B 32200 2 10 2 25 e SR (B “None™ ) , £ 5 1
O3 JEUER 3R - L A P AT 2 1 LT 5
YA 2 %

unit: %

GRS TRLDA RSLDA RSMLDA

None

GRLDA

ROBSLDA+ | SWULDA SPFDR EGCFS TPELDA

Jaffe(8) | 96.62+2.10 | 96.62+2.10 | 99.25+0.79 | 72.41+8.27

96.62+2.10

98.80+1.01 | 96.62+2.10 | 71.73+8.54 | 96.62+2.10 | 99.02+1.23

Jaffe(10) | 96.37+2.26 | 96.37+2.26 | 99.20+1.28 | 90.00+5.02

96.37+2.26

99.20+1.14 | 96.37+2.26 | 89.03+7.46 | 96.37+2.26 | 99.20+0.88

95.81+2.80 | 96.02+2.73 | 99.46+1.04 | 91.40+4.89

= | =

Jaffe(12

95.91+2.57

99.03+1.29 | 95.81+2.98 | 93.12+3.56 | 95.81+2.80 | 99.14+1.32

Coil20(10) | 91.79+2.38 | 92.26+2.53 | 93.91+2.35 | 54.31+6.06

93.42+2.01

88.27+2.71 | 91.79+2.38 | 58.73+5.81 | 93.43+2.12 | 94.25+2.60

Coil20(15) | 95.45+1.79 | 96.16+2.05 | 96.90+1.76 | 80.12+6.81

96.85+1.68

94.14+2.60 | 95.45+1.79 | 84.38+3.49 | 96.67+1.70 | 97.35+1.42

Coil20(20) | 95.63+1.58 | 96.26+1.62 | 96.81+1.79 | 86.75+3.23

96.88+1.58

95.32+1.71 | 95.63+1.58 | 87.83+2.45 | 96.76+1.51 | 97.17+1.57

Umist(12) | 71.70+£3.37 | 71.88+4.42 | 86.24+1.95 | 52.75+4.59

72.33+4.14

73.61+5.19 | 73.58+2.85 | 43.94+3.36 | 72.51+3.75 | 88.75+3.42

(
Umist(15) | 69.31£0.49 | 71.05+1.14 | 84.04+1.51 | 60.44+3.62

71.16+0.62

72.95+2.42 | 72.65+1.61 | 49.93+2.47 | 70.73+0.88 | 89.42+1.59

Umist(18) | 61.02+0.29 | 64.05+0.76 | 79.07+1.03 | 52.65+2.68

63.26+0.38

65.58+1.18 | 66.47+2.00 | 41.81+3.50 | 68.28+0.98 | 85.77+2.96
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Figure 5 Accuracy versus dimension curves on image datasets
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Table 6 Friedman rank comparison of each algorithm

A€/ None TRLDA RSLDA RSMLDA GRLDA ROBSLDA+ SWULDA SPFDR EGCFS TPELDA
lonosphere 10 6 4.5 8 3 4.5 7 2 9 1
Control 8.5 6 5 10 7 4 8.5 2 3 1
Urban 8 6 2 10 5 1 7 9 4 3
Sonar 7.5 5.5 7.5 9 5.5 3 4 10 2 1
Dermatology 10 9 1 8 4 5 7 6 3 2
German 8.5 6 3 1 5 4 7 10 8.5 2
Isolet 8 8 1 3 6 4 5 10 8 2
Madelon 8 2 8 10 1 5 3 6 8 4
Jaffe 7.5 4 1 10 5 3 7.5 9 6 2
Coil20 6.5 5 2 10 3 8 6.5 9 4 1
Umist 8 6 2 9 7 4 3 10 5 1

LR 8.23 5.77 3.36 8 4.68 4.14 5.95 7.55 5.50 1.82
T A R AL S A28 3 R Sl 2R s
F71 EHEHZEESKRRGITE 4.5 [EHELERHL
Table 7 Friedman test statistics of each algorithm EA A . %of %7‘5{2?’{ Umist §5( e % T ﬁ%?ﬁ? 4k
WL RIrfEx?) A & pfA F H t-SNE (¢-distributed Stochastic Neighbor Embed-
I 46.95 9 4.01x107 ding) W2 2 4ELIHEAT AT IAL ST . T 6 JR T Umist

FH 22 8 I, Frd 5 ik i 3 L Tk T RSLDA Zh
TRLDA .RSMLDA .GRLDA .ROBSLDA+ .SWULDA L }
PR I T8 2% > i R 4 7 1% SPFDR LA & EGCFS, Tfij
RSLDA H & T- RSMLDA .SPFDR Fl EGCFS. Jif L)
LR RF RS E WX SR AR I, Ty Y AR S St
Feor ik s il R T oA bk

Ak, TPELDA PEREAL T2 T Wi JE 2% > 1 SPFDR
DL S EGCFS, i 51 Xy B —3, AR KL TiiE 2=~
) 68 24 Ty ok el A A PR B 5 | ARE AR (B DGR B, L
CRPR 2 B i A e I Y B 2 LSS R DR HF
F=, BT LA BB I R 68 2 1 00 e B B R AT ORI
BB 28819 TPELDA .

BARSE IR 10 2B REAR 3 i .

WEL I 6 (a) LA KL 6 () TR, BT 4 7 K SRR A
HEAT WG 5 R 8RR A A B 580, S 8RR AR M L0z
B AT 23 BEAR A, T DL 2R 25 SRAS 24 7, 79 & 1 .
El6(b)(e)(g) (i) AFEA AT 23 B AH LA AR 6 (a) I
JC W 23, %8 T TRLDA . GRLDA . SWULDA L4 &
EGCFS 7EIZ 54 5 T 0 FSHER % T BH b 42 7 1) 45
PEAk % F R 6(h) , BEARFEA AT 0 A — 48 T, (HAT
YIS AT LUK IR A FOM AR R AR H s S X T
SPFDR 7£ 1Z 54 I RER PO A HAE . (AR =M
F2 L, B 6(e) (d) () i [RZEFEA A LE I 6(5) 2 Yy
[F] 25 A 43 A 8k %025, {H RSLDA . RSMLDA LI &

F8 FEHIE Wilcoxon FSHIQIEER

Table 8  Wilcoxon signed-rank test results of each algorithm

Jrik None TRLDA RSLDA RSMLDA GRLDA | ROBSLDA+ | SWULDA SPFDR EGCFS TPELDA
None — 0.002 0 0.003 9 0.0710 0.001 0 0.006 8 0.007 8 0.174 8 0.0156 0.001 0
TRLDA 0.002 0 — 0.1230 0.042 0 0.064 5 0.206 1 0.591 8 0.024 4 0.4316 0.042 0
RSLDA 0.003 9 0.1230 — 0.002 0 0.174 8 0.3750 0.101 6 0.0137 0.037 1 0.140 6
RSMLDA 0.071 3 0.042 0 0.002 0 — 0.0322 0.009 8 0.0322 0.700 2 0.042 0 0.002 0
GRLDA 0.001 0 0.064 5 0.174 8 0.0322 — 04131 0.206 1 0.009 8 1 0.042 0
ROBSLDA+ | 0.006 8 0.206 1 0.3750 0.009 8 04131 — 0.240 2 0.009 8 0.206 1 0.018 6
SWULDA 0.007 8 0.5918 0.101 6 0.0322 0.206 1 0.2402 — 0.0420 0.4922 0.024 4
SPFDR 0.174 8 0.024 4 0.0137 0.700 2 0.009 8 0.009 8 0.0420 — 0.0322 0.0010
EGCFS 0.0156 0.4316 0.037 1 0.0420 1 0.206 1 0.4922 0.032 2 — 0.0010
TPELDA 0.0010 0.0420 0.140 6 0.002 0 0.0420 0.018 6 0.024 4 0.0010 0.0010 —

VENT o p (LTS
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Figure 6 t-SNE visualization results of each algorithm on the Umist dataset
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Figure 7 Convergence curves of the proposed method
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Table 9 Computation time ¢,,1,,; of the proposed method on the

selected datasets unit: s
AEiE S t t 1
Control 0.000 132 75 0.003 681 24 0.307 990 87
German 0.000 126 39 0.005 572 50 0.876 952 70
Madelon 0.000 129 41 0.077 917 47 17.560 425 44

WEEFR 9 AT, = AN BUE 1Y ¢ FEASAH ], X 2
T, R GRS FEAR B B E A, SRS R
B ICOC, SR SCHYIN [R5 2% BE A A A5 e AR I o ¢, LA
Kot Bifi 25 B HE B2 RIS () 385 RT3 K, A5 & B, T LR
T4 7 VA YNGR AR B E AR P AE 10 X T R LB
Madelon ZXH8 45 , 5595 1 500k 2 DL KGR 3 36 AR IR BB
B R LS R, Y2 1a] R Sote L4y eh 3 -+
JLAr X ASYE L 7E S brizs e g2 . it AT
A, v DAk — 2548 M R I T R OR - (1) v] LA
JENG BE AT B N SR & R AR BT R R E
fif] 5 AR B (2) 1T LA Al RGER 43 ik 2 1] (R A AR
5 oMz, (3) PeAb s, kG & i DL RS s>

Bl DT 45 AR TR L2 Al A R B B ] 45 A
4.8 SRR B FARER

AR T T VRS T T PIAS S bR g st DL PPAL K
o X N BUE 5 4350 8 Mex A B Arcene, Y13 IR T UCT
Machine Learning Repository 1, Mex Z(#i4E 41 & 30 /™l
X RAESEAT 7R iz S IR (] DU % S i A 7
ek, T B U] ASCE v, 35 BOH: v Ao i 2
1 B0 S BB AT S, RO PRAMEES . E S
B B4 3% 78 e (Discrete Cosine Transform, DCT) M\ LA™
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PEEC, B XY DL Z = AN ZS a7 ) 6 RS T AR
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Table 10 Average accuracy + standard deviation in real-world scenarios

AT %

unit: %

None

TRLDA

RSLDA

RSMLDA

GRLDA

ROBSLDA+

SWULDA

SPFDR

EGCFS

TPELDA

Mex | 89.98+1.08

91.74+0.96

93.29+1.07

88.47+1.29

87.24+1.38

93.82+1.51

92.06+1.18

82.48+1.35

94.01+1.06

95.05+0.73

Arcene | 83.50+4.04

84.50+2.09

85.17+3.55

64.50+5.93

65.00+5.21

84.33+2.85

59.67+5.82

86.50+3.37

87.17+4.31

86.67+4.58
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