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IFSB-ReliefF: A New Instance and Feature Selection
Algorithm Based on ReliefF

Zeinab Abbasi, Mohsen Rahmani* & Hossein Ghafarian
Computer Department, faculty of engineering, Arak University, Arak, Iran

Abstract
Increasing the use of Internet and some phenomena such as sensor networks has led to an unnecessary
increasing the volume of information. Though it has many benefits, it causes problems such as storage space
requirements and better processors, as well as data refinement to remove unnecessary data. Data reduction
methods provide ways to select useful data from a large amount of duplicate, incomplete and redundant
data. These methods are often applied in the pre-processing phase of machine learning algorithms. Three
types of data reduction methods can be applied to data: 1. Feature reduction.2. Instance reduction: 3.
Discretizing feature values.

In this paper, a new algorithm, based on ReliefF, is introduced to decrease both instances and features.
The proposed algorithm can run on nominal and numeric features and on data sets with missing values. In
addition, in this algorithm, the selection of instances from each class is proportional to the prior probability
of classes. The proposed algorithm can run parallel on a multi-core CPU, which decreases the runtime
significantly and has the ability to run on big data sets.

One type of instance reduction is instance selection. There are many issues in designing instance

. selection algorithms such as representing the reduced set, how to make a subset of instances, choosing
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distance function, evaluating designed reduction algorithm, the size of reduced data set and determining the
critical and border instances. There are three ways of creating a subset of instances. 1) Incremental. 2)
Decremental. 3) Batch. In this paper, we use the batch way for selecting instances. Another important issue
is measuring the similarity of instances by a distance function. We use Jaccard index and Manhattan
distance for measuring. Also, the decision on how many and what kind of instances should be removed and
which must remain is another important issue. The goal of this paper is reducing the size of the stored set of
instances while maintaining the quality of dataset. So, we remove very similar and non-border instances in
terms of the specified reduction rate.

The other type of data reduction that is performed in our algorithm is feature selection. Feature
selection methods divide into three categories: wrapper methods, filter methods, and hybrid methods. Many
feature selection algorithms are introduced. According to many parameters, these algorithms are divided
into different categories; For example, based on the search type for the optimal subset of the features, they
can be categorized into three categories: Exponential Search, Sequential Search, and Random Search. Also,
an assessment of a feature or a subset of features is done to measure its usefulness and relevance by the
evaluation measures that are categorized into various metrics such as distance, accuracy, consistency,
information, etc.

ReliefF is a feature selection algorithm used for calculating a weight for each feature and ranking
features. But this paper is used ReliefF for ranking instances and features. This algorithm works as follows:
First, the nearest neighbors of each instances are found. Then, based on the evaluation function, for each
instance and feature, a weight is calculated, and eventually, the features and instances that are more
weighed are retained and the rest are eliminated. IFSB-ReliefF (Instance and Feature Selection Based on
ReliefF) algorithm is tested on two datasets and then C4.5 algorithm classifies the reduced data. Finally, the
obtained results from the classification of reduced data sets are compared with the results of some instance
and feature selection algorithms that are run separately.

Keywords: data reduction, instance selection, feature selection, ReliefF.
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1./*X=the set of training examples */

2./*L=the number of random examples to draw */

3. /*B=the number of nearest neighbours to compute*/

4. For each feature k {w=0.0}

Algorithm ReliefF (input:X, L, B)
* ) X= ‘5.2)'9{! osls degoma /*.1

¥ Lmdgd obsl Bollar jsbay Wb a5 sledises slasi /%2

¥ B=Xgd dule Wb a5 slaalaen o 3005 olaws /*.3

wWi=0.0}: k S35 52 sl 4
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5. For each class c{pc:=the fraction of X belonging to class c}

6. For 1:=1 to L do

a) Randomly select an instance (X.,y:)
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b) Let hits be the set of B examples (xi,y;) nearest to x, such that yi=y,

c) For each class c#y,
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Let misses be the set of B examples (xj,yj) Nearest to xt such that yj=c

d) End for

e) For each feature k

pc

aal> LG .d

k S5y slnee

Wp =W, ———
(xi,yi)eHit c*Ey

f) End for

7. End for

1
= Z 8(xps xis) + Z A P (elassGO)iB Z (X o0 X0

(xiyi)

OS2 57> lpea ) (W) lagjg polie acgomme A

8. Return the set of weights (W)

9. End Relief

ReliefF Ll .9

ReliefF i ;951 a5 dass :(V- JS)
(Figure-1): Pseudo code of ReliefF
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1. /*X=the set of training examples */
*/ B=2igd drwloe Wb a5 Slaalaen o 5SS 5 olaws /% .2
2. /*B=the number of nearest neighbors to compute*/
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. /*L= Number of instances.*/
(03 Ll s5lan jsb 4 wlgh oo ail> (uh L U t=1 gl 1,56 adl> 4

N

g
2
7
=]
\1.
2
ke
-].
3
<
A
"
1
-~
3
)
X
_}.
9
g
g

§

. For t:=1 to L do (This loop can run in parallel)
Sl e Aol L o 515 ezl LI (Hit dsgazee) Yi 00, X 4y bddiges o0 25035 516 B olass a
a) Find B nearest instances to x, from class y; (Hit set) by Jaccard index or Manhattan distance
CAyiod, ,» slpb
b) For each class ¢y,
.S BLal Miss dasgomre 4 g olo yigie abolB b o815 asli L1 con, jo 51X 4 lediges op 5 SG05 51 6B olass
Find B nearest instances to xt from class ¢ and add to Miss set by Jaccard index or Manhattan distance
@b L) aal> Ll ¢
¢) End for (linc 4.b)
2 SIEW LT o) T g o5 aculoee |y X, diges ;o (y59.d
d) Calculate the weight of cach instance x; and put it in array W:
w=Y 2 Y s e Y s
CEYe (xj,yj)EMiss (xiyDeHit
o I3 WET alyl o1 5l 5 oS aulors |y 059X diged Jlk (Shg ;2 e
e) For each feature k of x, calculate the weight and put it in array WF:

fu= B > S0 - 8(tus0 %0s)
Wi = Xeo Xjk) — 75 Z Xepo Xik
C*FYt (1 - p(CIass(xt)))LB (xj,yj)EMiss LB (xi,yi)eHit

(4e bs) s> LG f
f) End for (line 4.¢)
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W

. End for (line 4)

oy ) EWFE o g 5l cesdes (Siag 5o sln 039 S 9 05 anlone [, WET 33 55250 nolie plod (59 nSilin k (S 0 (sl 6
. Calculate the average of all Wfy and get a weight for each feature Wf.

N

O i, WF g W (y59 41,17

7. Sort the weight array W and WT.
3 0ut wlyl o 00,5 Glsesl 1y ails gy (459 45 oladises ] (Cuin Jlaz>) pe 4 az g3 b oM 12 51 W oads 5 0 )T bl 1.8
ol

8. Based on the sorted array W, select instances that have more weight from each class according to the proportion to be selected and put in
the output array.

o)l (o m alyl 5o 5 00,5 SLlOut 4yl 51 aey (39 b sl S5y W alyl Gulod 1.9
9. In the output array, based on WF array, keep the features with more weight and remove the rest.
olerig oSl Lk - 10
\ -. End Proposed Algorithm.
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(Figure-2): Pseudo code of IFSB-ReliefF
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(Table-1): 1 Datasets characteristics

shyls
. _ slows | olows Slaws |
nolie | (S &5 .. I B
i O | Sy | 4
j,lﬂ.a
. MNIST (test
> G 10 784 50,000 part)
. Balance-
il S 3 4 625 Scale2
9 &3 S
al i 2 41 30,000 Census’
@oue pé
PREART
o o2 20 | 1000 ff;?ff
ove é

adle alebe g 18005 5 ()l 8ledn Slasie

Intel® Xeon® CPU E5-2620 v4 @ :ouijlo @
2.10GHz (2 processors)

Thttp://www.cs.ubc.ca/labs/beta/Projects/autoweka/datasets/
mnist.zip

2 http://archive.ics.uci.edu/ml/datasets/balance+scale

3 https://archive.ics.uci.edu/ml/datasets/Census-
Income+%28KDD%29

“https://archive.ics.uci.edu/ml/datasets/statlog+(german+cre
dit+data)

P ole Fo,ll VAl Jle

&S oladigel Cdds> ) alid Jage (A slp oo,
haid Ll s 65 Glaaised K0S At jlew
s g 0 ,Slas g i o 38l 1) eolsacgese ol
B ol Sgu |, guiai b

Miss g Hitacgamo polie 5l solaiwl b de o> o
9 PC &5 ol (AT el o0 dmlne 5 (S 2 O
Comd (gm 03, ;o i Jlsd p(class(x,)))
8 ol Jleml cpl ol dadiges S 4 05, 2 sladiges
hol ail> 0L 5l G el e 0,08l £5,0
Bged 5lp SO s 0szg 39 5l al,l g0 b L o 4l yy
(WFD €505 2 sla S35 sl e s W)

(Shs 2 @l 03y ool slp Pl o
Sgds oo dmle Sy o sl WL &) polie . Sileo
W slaal,T polie ¥ as j0 5.5 o 51,8 WF al)T 5 g
e i s SRy g ladises olulid sy WE
Mg

AL 0js b eleaises pe elul A LS o
IFSB-ReliefF s a5 Sbdol j S wisd e ol
25 easolel sladiged Cond (28,5 1050 0ol bl
ol el ol S sl 00, o)1 (sladiges dod a3 G 00,
All K-NN 5,650 asle dopis )50 51 S0 a5 cdl
ol 5 ad, 5l o 1) oy e i Jlasl [34]
pas del sl Sew (pl aimo o ol lailyeS )6
&S 3)lge (0 Grime sl Wed, Cud (e JolS
ples sl S ,lo diged dix lakd s, S ol o
wiles (BU ooy ol 5l (69, e g oo i ] sladiges
adgl Cursg laas> 4 IFSB-ReliefF (o sqg0 ol oplpls
Ol e |y e g, cdldl 0S5 oSS Lrosloac gaze
J> 9 Sl oo, slaaises 5l 5t slass (5 IS 1
S5 ol o, eolatul oyileel sleoslbacgozme i
Sl by 0o, o s Jisl aculxe L wilgs o
slasi o9l ploxl 03, ol i Gjs b (alediges
Gl Ol 4 (K 03) 5 5l ad bl (slaaiges
2 (5o laggw 8,5 mld A s o woldyo o)l
&S el SRy 9 ogdee plnl cad bl aigel dsgerme
gl oo Bl Ay 5 oad Lado i)ls (A (s

oslsacgozme S IFSB-ReliefF o2 ,65l 29,5
o ygiw olasi a5l e g laylaw olows o) 5w aS ol
G o o8l Cibge (o) p jsliieds Canl Al alS
sl el slaosls (55, » somes, ;oS Wb ceols



Slgi Iy preal ©3 )0 Sy s (nl S9bse sues,
LS 5o S59 b olrosls dcgamme Wilgh co a5 WS o
5 CAS [35] WS Zupon |y ogiae polie g dlwgw
C4.5 S o ooliiwl e 0 sl (gly Sledlbl gl
2 laiged 4 wiS e Sl (She G w0)S e 0
57 4 bgilesl plas 0 S e laz 5550 jsba 1) 00,
Jsoz 5 @) ooz 5o s oVlis b ansli ol g0
Soleyl lp ad g 5ol lp Wesls 5 £EL (M)
oisgel sl o lasbisl gla g, 5l (SO ol asad oolatul
65590 o jug,y aldl .cuol WEKA ;o baailels iolejl 5
Glp aS wils 5925 35 K-fold cross validation asle
o594y ooy ol pa oy Lol caigds co coliswl )5yl
ooyl 5l eolawl (2ol fan 9 adgl slaooloacgomes 4o
s 590 5 12l Ol pus b ganes) oy alil crge
german ool degeste 90 duglie 0js0 ,0 add 09l o
(A Jgaz 9 (@) Jgu> ,0) Balance-scale 4 credit
ol 00l oolaul 10-fold cross validation g,
B py @b sl @ b)) @l
waslass
03,5 i 1y o3l alS 5 Jlonn ol iptalS £y
odds Bl oolddcgems I lake 4z WS o el g
136, 1] Wl o Gty 35 Jgo,8 b g o]
degazme o)l [adl ialS acgeze ojlal = galS F
) ady
ools lid do s axly b ojlre ol dllae ol o
ol lap o8l 5l ()l po oS Sl (IS 050 oo
lassl 511y eols mals &5 oles cod Al K-NN ausle ools
pre-al 2lo el 4 az gl b o )58 093 5 0,5 (et
082 Oomzed S Bds |y glools ax AT 0,5 e
L Sy oS Lias All k-NN 4 ReliefF  glapy 55!
Llagl 2als &5 51 (s ains oo plodl | aiged 2ol
bl samslas Wlgs pod il pl, IFSB-ReliefF
Slgiee wiysS SRl 25 alply il gl ol
Lis (e )0 Bl ol QU o e el S e
oaaolis Wil yiies helS F5 a8y wols coaS
g walss 0,5 65
oS obbdge slawy bawonlid [Lae cpl s m
baiged J5 4 o wloads (gates) o jsbas

LS £f RAM o
Win 7 64 bit : Jale g @
o b kools als gl solawl 5,50 slo,l3800 5@
oosly (goes; (rized 5 SRl slap 5Nl
\WEKA 3.8 5 Rapid Miner
IFSB ReliefF (¢l > gl oolaiwl 0,90 ,l53le 5@
Matlab r2013
s L gl dFSB-ReliefF s ob;,) lp
WAl danlie (g g Ages DLl slapt o8 5l (S
L asdl als gboosls sames, mll wad s ueod &
Al dnlie Lol slrools acgasre gl
All k- baasgas Sl (gl oolainl 090 0,65
Seyody a5 oladiges plei All K-NN jo el NN
Ailoais gamed, HLasllues slowi 1y 3 SGo 3 Alwga
50 adgl ReliefF o6 &gl oo Ba> (=1 ..k <lp)
082 nlpode 0ol o colatul b Sy bkl gl
plil | b S5 g baiges 2alS oo IFSB-ReliefF
osls 59, » 5u5 AILK-NN 5 ReliefF 3l .5 5 cans
oolaiwl by ladigad 31 (golaws danl jo ¢ ooy 05 oo ploxl
sledigas le 5l w5 oal bl All k-NN
3590 blS e bl 5 o S5g 5l (golass coaill
gl oo Bix ddy ¢ ol s
Do e i 1) eyl e sla b (V) Jgo
w7 Sypon L jlde 5700 2alS 255 a8 ceul (s
oolatwl 3,50 sl B8 o byl )l ple g oo olsl
polde (pl adl el Rapid Miner 3 WEKA o
5o eadoslatwl lade ¢ susie SYle Ll 5 5,8 i
a5 Cowl oad auis [24] o Jle sl cwl Ll Sk

Oy dvlem talne B=10 laae bl Blawl 5 s g1y

The algorithms — s ;65! sl yiol )b, (Y- Jgu)

parameters
(Table-2): Algorithm parameters.
b el )by oy ;53]
k start:3 k stop:10 All k-NN
aigei 50% (L) oo el slaaiges slass
10 :(B) loasluon Slows
ReliefF

G 4 5l o oo ol la S slaws
ng;)"ﬁ 50% :Lmu;}gj

JIFSB-ReliefF ;| Jol> mli coaS bl slp
C45 o, dlwga  asl zalS  sleosloacsoze

7 ol F ol ivan Jlo

&



ReliefF sluo 2 olojod 5539 9 Aiges kil yhg)y S AFSB-ReliefF

§

s S48 Sy s wtens] 4l 8671 (g5lge & y50as
il AFAYY >l ooy el Ll (glee e &O)goa
5 edlitul 050 2l &l )90 50 izmen g ale
TP S e dold g 0,815 el s JFSB-ReliefF
RMSE 3 (gaises, <ds ol i 51 JV0 als
AV GalS £ )0 hadd g aiies oo i ool 5k
Ole Ol Sl il adls g o ,Sles e alols
ST by, bt g wlalin (oo 8 sk 5 0aldan
S (0 By (e (lej (o5
German oslodegozmo 4 bgs o zuls (F) Jouz o
bogsyo 2B (v 35 Jgaz ol o el oals &8l credit
35 g0 oanlive 45 wisF ylan Ll coesl AILK-NN g, &
ks el g5 oad Bro 12l sl (o5 by a4z )5
b alie ol ooleiny Utsy &5 yso ,d el 30.2%
s b ol & 895% alS £y s i alols
a8l Cews AILK-NN & G038 Ly 535 9 YL kappa
o ax ST o515 aslis wols dcgame (pl o el
o alold 5l (g idns o Sles (ues, by el
VIO (o5 y5bos o1 (2alS (sl 55 8550 e Lol carsls
G99y Mgty osoliessn @l iz en 5 009 a5 il
©) Jsaz o [30] 5 [1] oYlie gl L IFSB-ReliefF
KNN ase0, 5l o g, oy danlio (5l p il ool dus o
yobas | K jlade 1] allie andl .cowl oo oolaiwlK=1 L
Kol st polie 5l csl (San 9 03,55 plo gu o
Syl e lisods cBs p ol ,3U S ail 00,5 solaxul
il K=2 Jluie S| IFSB-ReliefF g, ,5 Jle sl
3590) e abols Sb)l Al F 5 gl sdelcussay ds
3 ol 5l plaS s wlinlic g aales V)58 (Jguo ,5]
Oley B ain,SG lo |y 095 eolatwl 8,50 38l allie
@ azgi b Ll gl oumin ol 4 azgi b o550 6l 2]
5 S5 eSSl [B0] 5 [1] puyssl 5o 2 aSenl
o3l Lo F5ng 5 Laaiges 2alS 5 (o) z (sl Looies,
Sy 1y ol ooy BIS s slapm s8Il 5 i o
WS oo ol (St Ol ale 5 Slox o 2L
@oloiday by, 5l i Jleszla bl oslinnl 990 (o
© 5 F) Glajgozr )3 &5 G len uizen 59 walss
IFSB-ReliefF (¢l Kappa asls jlade wwl jasiv
oaposlis arls cpl ol by, ple 5l i
S0 Sy 4 aiz o g Sl @l (09 b og Solad

el 1593 1 (6 ten L3 1 Giolejl s (i il

P ole Fo,ll VAl Jle

el slap sl szl sl ¥ ooy ) Gley
ools plas adl wxly Lol wams o plas
P5se

Ol 6 Soslail gl als pl Kappa jazls =
VB Y e ol e cwl mls og (Bolas
Oomdolal sxsnlil jas lade o cul e
WAl S Sy e @ Az ol @l
[1] el jeS s og Bolar Jloas]

C 4

n2-3¢ XX
ol ol Jad o o Joku slass Xii (F) Jgo 8 j0
Xi g Xi g bod, olawi ¢ dodiges olowy n o ilizél

olis o Sglis RMSE {RMSE) e il

Kappa = 9

9 ubu@w 61.&:0.)‘0 6‘)‘.’ Qe L: owww
RMSE (gdlg,o [37] aos o plas |, o28ly mls
RMSE a2 oo olid 1) aes; Sauiion slallas
0 0003 (e yally 4 i B S ess S

Bgl o Ly ) Djgody

RMSE(@)z\/MSE(@)=\/E((@—G)Z). )

olad ;) MNIST oolsacgaze gl (¥) Jgux

pipssdl gdioe oad Joaz o oS WS len e e
Giged, By g W e ol 1) o S5e L ReliefF
All k- iz w0108 adgl ools degoze b (ool wglas
o2 ol Lmals £ g ses o Lials | lediges Lais NN
o 4ab 45 S yicon @l 5 ool Sl o
S YL oSl gaes, cds andl wlends laas
03,9l ools als Cae Ll il adsl colvacgea
All k-NN 5 ReliefF oS5 ax 31 uzen 555 ol
I, RMSE (sllas 4 ools uli8l ol oo 4 1, &0
s el plizes 8IS 5 Ll s e Srals
oy 0Bl w0 esl aw 2 Gl ley nlpegdle
sl 5l iy Jlews All k-NN 4 ReliefF .55
s dFSB-ReliefF lo; als JJo .ol IFSB-ReliefF
Stele sl eolatul adgl ReliefF 51 o> o] og eSS
adl> w2 oo ojlal 10,98l 4y a5 el (55lg0 g gidaliy
Lzl baised 51 S o gl Joe jobay 1) acliyy Lol
oa>ls L IFSB-ReliefF (gl 1>l loy (Jle (gl S
MNIST ools dcgaza 59, 1VO oS #,5 L o)l815



MNIST o5lods gozxo p 0318 i lS gy ;e8! Jlos!l g U5 :(¥- Jguz)
(Table-3): The results of applying data reduction algorithms on MNIST data set.

1>l oyle; S5 olass Lol Slass
Kappa RMSE il cds & oS &5 osls mals v )6l
(asb) ouile 8L oile 8L
0.8503 0.1575 - 86.53 784 50000 0% Original data set
0.6023 0.1567 34975 86.73 392 50000 50 % ReliefF
0.8643 0.1499 61320 87.80 784 48843 231 % All K-NN
0.4802. 0.1463 94623 88.45 392 48843 51.15% All k-NN+ ReliefF
0.1657 8671 85.07 392 25000 75 % IFSB-ReliefF with
0.8341 Jaccard Index
0.1898 8649 80.49 235 15000 91 % IFSB-ReliefF with
0.7962 Jaccard index
0.8374 0.1634 8237 85.38 392 25000 75% IFSB-ReliefF with
Manhattan distance
0.8252 0.1708 8313 84.27 235 15000 91 % IFSB-ReliefF with
Manhattan distance
German Credit 03154c gozxo y1 0010 (S sl 5ol Jlos! g b :(F- Jguz)
(Table-4): The results of applying data reduction algorithms on German Credit data set
1> ol la, 559 olows ladigas Slows =5
= . sl S Slaaigel > -
Kappa RMSE ol St . < oals oS v 6N
(asb) ouile Bl ouile Bl oeals
0.2687 0.4836 - 72.65 20 1000 0% Original data set
0.284 0.4221 1 74.70 10 1000 50% ReliefF
0.3737 0.298 2 90.29 20 698 30.2% All k-NN
0 0.3329 2.8 87.34 10 698 65.1% All k-NN+ ReliefF
0.2793 0.4574 44.7 71.76 10 500 75 % [FSB-RelicfF with
Jaccard Index
0.4344 0.4031 443 76.47 7 300 89.5% IFSB-ReliefF with
Jaccard index
IFSB-ReliefF with
0,
0.5921 0.3639 112.5 84.12 10 500 75% Manhattan distance
IFSB-ReliefF with
0,
0.7414 0.3067 112.4 89.21 7 300 89.5% Manhattan distance
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(Table-5): Comparison between results obtained by IFSB-ReliefF and other methods for German credit

Kappa ()=t ol R b S5 olows diges lass osls als PO
0.2335 555.26 71.8 - IFS-CoCo [1]
- - 69.2 8 55 GAFSIS [30]
- - 67.2 6 210 GA:ISFS [30]
IFSB-ReliefF with
0.178 447 66.2 10 500 Jaccard Index
0.3369 443 71 7 300 [FSB-ReliefF with
Jaccard index
IFSB-ReliefF with
0.194 112.5 66.6 10 500 Manhattan distance
IFSB-ReliefF with
0.2295 112.4 68.67 7 300 Manhattan distance
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(Table-6): The results of applying data reduction algorithms on Census dataset.

ReliefF sluo 2 olojod 5539 9 Aiges kil yhg)y S AFSB-ReliefF

sloss Slass
. LA .
Kappa RMSE (:U)l) | R s S sladiges oals &y oals ials vy 6N
i sasle 3l salo 3L
0.4604 0.1963 - 95.47 41 30000 0% Original data set
0.3707 0.2037 490 94.98 20 30000 52 % ReliefF
0.7202 0.0835 2396 99.23 41 28377 5.41% Al k-NN
0.4302 0.0954 2832 99.06 20 28377 53 % All k-NN+ ReliefF
0.239 0.2245 7098 94.13 21 15000 75 % IFSB-ReliefF with Jaccard
Index
0.2375 0.2131 7017 94.50 13 9000 90.48 % IFSB-ReliefF with Jaccard
index
09375 | 00946 | 11529 99.05 21 15000 75% IFSB-ReliefF with
Manhattan distance
0.9084 0.0788 11201 99.31 13 9000 90.48 % IFSB-ReliefF with
Manhattan distance
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(Table-7): The results of applying data reduction algorithms on Balance-scale data set

slows Slows
oL . - -
Kappa | RMSE sty ot cds sl sladiges oals g5 ools (fals vty 55!
e saile 3L sasle_3L
0.5495 0.3651 - 74.057 4 625 0% Original data set
03511 0.3978 0.9 64.62 2 625 50% ReliefF
0.7496 0.3373 1 87.5 4 565 9.6% Al k-NN
0.4701 0.4317 1.7 73.44 2 565 54.8% All k-NN+ ReliefF
0.2163 0.4269 5.15 56.60 2 313 74.96% IFSB-ReliefF with Jaccard
Index
0.2149 0.4128 5.45 54.69 1 187 92.52% IFSB-ReliefF with Jaccard
index
0.5972 0.345 1.6 78.302 2 313 74.96% IFSB-ReliefF with
Manhattan distance
06007 | 0.3485 22 78.125 1 187 92.52% IFSB-ReliefF with
Manhattan distance
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(Table-8): Comparison between results obtained by IFSB-ReliefF and other methods for Balance-scale
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= (Table-9): The average of results for various algorithms
i obe; . B
@ Kappa RMSE ods oals odls yuals v 56X
= (a1
=
\j 0.5322 0.3006 - 82.18 0% Original data set
3
E 0.4020 0.2951 8867 80.26 51% ReliefF
;‘ 0.6770 0.2172 15930 91.21 12% All k-NN
3

: 0.3451 0.2516 24365 87.07 56% All K-NN+ ReliefF
b 03922 | 03186 3946 76.89 75% IFSB-ReliefF with Jaccard
ﬁ_ Index
> 0.4208 0.3047 3921 76.54 91% [FSB-ReliefF with Jaccard
b index
«

8 IFSB-ReliefF with
- 0,
% 0.7411 0.2417 4952 86.71 75% Manhattan distance
= . .
= 0.7689 0.2262 4889 87.73 91% IFSB-ReliefF with
) Manbhattan distance
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