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Dr.Mohammed Jasim Mohammed Muayed Salman Abbas
Abstract

In this research, three techniques of smoothing were used, local linear
smoothing, kernel smoothing, k-Nearest Neighbor to estimate the model
of the Fuzzy nonparametric regression. A dependent variable was
represented by using Fuzzy Triangular Numbers . Based on the distance
measure for the Fuzzy numbers which proposed by (Diamond) and we
used the normal optimal smoothing method to select the optimal value
of the smoothing parameter (h) where it was Fuzzified to fit the Fuzzy
nonparametric model .

In order to demonstrate the best technique of smoothing, the
simulation was used to compare these techniques using the (bias)
criterion to determine the best estimate of the data generated by the
simulation method and at the approved and proposed kernel functions.
The comparison criterion showed that the lowest value of this criterion
was when using the k- nearest neighbor technique at kernel functions
(Gaussian).
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Op, = medlan{|L |} /0.6745
5my,- = medlan{|myl. - ”Ly,-|}/0- 6745 - (27)
(i uy = median{|uy —IiL |}/ 0.6745
calﬁﬂ\ X (26) dasall Cuny (u.b\ﬂ aal) g Ja giall g =N Jaﬂ)ult.d\ (h) dad Clua f“'u
il LS g
1/ i
m=31,(5,)
1 — O-Lyi 3n
_ (4

h,=7¢ 4)'s
o= ()
izl agatl) b ua\)h gl uld Jlaa 7.2

@J‘meﬁusmawmunm,swuytbc_mm [388 9 Taua Tagaa day agaall ¢
(M.S.E) Jore aladicd aubiied Y odall sl jaady) Ala 8 Ui ¢ (M.S.E) Uaid dauusia
A ddlecal) w\ﬂée\dﬂu\d&dlﬁbhw Adivall aiall (<t Gl g augall) d.ibh;\éée.\.@

[5]GJULASJLAJ4 I g Jlaadl Miduuuﬂ\wwhﬁt\aasm}ae‘gm

1 n

Bias(h) = > d*(g(x), §(x; b))

i=1
n

Bias(h) = %Zl ((l(x) ~ix; h))2 + (m(x) - m(x; b))
+ (@@ -as)) - @9)
LClalaal e Jidi(n) of 3
o ladia Al oSl daglea e AN a8 Alaad) bl 8 AaSh pda Glua aakiui Y
151 Aandiiceall dpalaadl wgatl) 3l jha old (aadl BlSlaall o gl

R il 3

A Alsa) (N gy (Simulation) Slsbaall qisluly Cig aal) 5 (2l sl pladdud ¢f
On Bl cuilad) b g o T A0 g gl qudld o Baliceally Apaleadll a3k e
Bae g ilad aladicd (pe WiSay o3 g Adal) adloll Gl ) dlee ga BlSLaall Guolud o Cua (&)
DR ) gl B adh Ay el @il Jo Jguandl dlliy @l i Sil (e daayg Adlida cilie agaag
(Matlab) aladiuly geliy AU a0 @il A Jeasd Ja) e gl a5 Al clua il
3 (Bias)iadl ey Jiaiall s 4 j8al jlma o alaioWl 305k ¢ L 43l (2014a) 2!
o) ol wie A88aY Al Al ABag ) Saga Ao SIS jleal) 13gd 3 dall Aedl ¢
. adiical)
BlSlaall 4y 25 Liuay 1.3

oAl Bslaall et 3T 3 (25,50,100,150) A clinll agaa day ) o slaic¥) a8 38
Alig s ya (1000) dajad IS IS5 aly cuaall B dasiiocall Al gdad) il piiially Aualdl) cliball Al g
. (Consistent) Bl Jisi gili ¢jlaal
-4y L.U'Jbs:\ u.k; Slaie Yl aled i) 73 gadl £ Uy ef'

[-.25,0.25] 58l Craa (e Ay gl B guay x el Bl gl ol
il ééhi il aladl ol C'U"“‘ o A gdal) ) paaiall A gEl ) g AU aladdiu) (u,||

P A Laly ) ) gall DA (e g

1. g.(x) = ( )x,z + Zexp( )

2. g2t = sim (5) + (3)°
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3. g3(x;) =0.4x; +1
: A LS(LR) £33 04 () (Al (nlpdall sadoal) il Glusa a3 i
yi = gj(x;) + rand[-0.5,0.5] ,j=1,2,3 i=12,..,n
AAJ‘)L;':‘Lz“'."“ dand) b dl'-ﬁ Uy; I lyi L m,; gr.‘l':“a‘ ) h""'&:“ Jiad (yl) 3“‘;‘3 C)‘ Cua
G el il A Aad Gl s Laadlal sy il o (LASY) aal)) budall asll Gaagg ()
DA dall s (0,)

1
o; = Zgj(x,-) + rand[—0.25,0.25]
1l LS (A aad)) Jlead) dga (e (sl aad Aad Lo Juaaiu 4o g
lyi=y;—o; ‘ :
D Q9S8 (LAY aall) Cpadll dga (e (ladal) daad) Ll
Uy; =y; t+0; o
(Gaussian)ys (Quartic) Ly sadiaall (Kernel)illa Ao ddisy) Caal) 1 (2 alwag
L Ofia il oudlal ) dduc)
Lgadlid Jalad g Blslacal) o jlad 185 2.3
Jaay) (Matlab) dal sllaall el 4ls a5 48 i) o SlSlaall qulad 363 Jal o

el Jake uly o3 g (Bias)seail Jlma aladialy Sl cullad ¢ 43 8l aliag ((R2014a)
. juatig gal.u.al\ Jlaad) s cula

(2) Js>
A Al b Al Aty Lariiall i) 3kt (Bias) e add
Bias Kernel Functions
n Method Quartic Gaussian sug.1 sug.2

K-N-N 0.10193 0.10047 0.10415 0.10694
25 L-L-S 0.52483 0.17932 0.22002 0.24092
K-S 0.16964 0.15360 0.20239 0.21442
K-N-N 0.09684 0.09629 0.09764 0.09861
50 L-L-S 0.33784 0.16442 0.18475 0.19469
K-S 0.17263 0.14590 0.17809 0.18600
K-N-N 0.09536 0.09516 0.09564 0.09597
100 L-L-S 0.25672 0.15654 0.16882 0.173767
K-S 0.17004 0.14336 0.16385 0.168407
K-N-N 0.08974 0.08962 0.08991 0.090107
150 L-L-S 0.21203 0.14819 0.1558 0.15858
K-S 0.14795 0.13595 0.15346 0.15663

(242)




2018/ s dusad g Adda 230l — Gy W) L3l A3d) The Journal of Administration & Economics/3ua® g3 13y) dlxa

(3) Js>

400D dpdaly ) Al Apudlly deddivial) puaSll) 3kl (Bias) e ad

Bias Kernel Functions
n Method Quartic Gaussian sug.1 sug.2
K-N-N 0.05128 0.0511 0.05165 0.05219
25 L-L-S 0.33307 0.07089 0.09441 0.1041
K-S 0.08382 0.06083 0.08942 0.09817
K-N-N 0.04777 0.04775 0.04783 0.04791
50 L-L-S 0.27059 0.06292 0.07978 0.0857
K-S 0.06848 0.05538 0.07473 0.08126
K-N-N 0.04654 0.04654 0.04655 0.04656
100 L-L-S 0.16023 0.05439 0.06438 0.06802
K-S 0.05619 0.05181 0.06099 0.06415
K-N-N 0.04579 0.04579 0.0458 0.0458
150 L-L-S 0.12889 0.05264 0.0599 0.0623
K-S 0.05424 0.0504 0.05723 0.05954
(4) dosa

AANY Ay b Ad)all Ll dasiicual) paiil) 3 k! (Bias) e ad

Bias Kernel Functions
n Method Quartic Gaussian sug.1l sug.2

K-N-N 0.10093 0.09976 0.10257 0.10464

25 L-L-S 0.45117 0.17083 0.19499 0.20496
K-S 0.17877 0.14359 0.18786 0.19821

K-N-N 0.09703 0.09642 0.09786 0.09881

50 L-L-S 0.37249 0.16420 0.1805 0.18700
K-S 0.16643 0.14447 0.17385 0.18066

K-N-N 0.09060 0.09058 0.09065 0.09074

100 L-L-S 0.23670 0.13674 0.14536 0.14872
K-S 0.16381 0.12397 0.14252 0.14610

K-N-N 0.08791 0.08791 0.08793 0.08797

150 L-L-S 0.20133 0.13312 0.14005 0.14264
K-S 0.1581 0.12118 0.13701 0.13991

Glaliiud) | 4
1k Laodle) Jglaad) b ddiall g BLSLacal) 4y 2 il (pa s

Jadl g 2ie g (Bias) il Jhrae dad b bl ) dlld oo Al aaa 3 LalS Ad) fialall ¢ 1
ol il B el e Jula dldg (Kernel) 3153 Jigd asandy 3lSaal) A dasiieiall dudaly 4l
el palad) fas) 3 gl

(k-Nearest Neighbor)K-c &) Jsal &8k 58 milil) <y Sllaall @ lad 14T PA e 2
e g Aud pal) (B daaiiceal) dpdly ) Jigally climll asaa aaealy (Bias) 4ad JB LgSULY dlly
. (Gaussian) s xie «ils JBY) Aaidl) gda jilall g Baainall (Kernel) 315 J)ge aran

Jsdlly cliall agan auealy (L-L-S) rdasall bdl pgail) 48kl La (Bias) U 4ad LSl o .3
(Quartic) 4s xie cuils YY) Aaidl 531 gl J) 93 apan dis g Al )

353 il e g Al Al ) Aal) aladicd A A (100) 4l axa dic (Bias) I 4ad s gl 4
. (0.04654) ity cua (K-NN) il 484k 3 (Quartic , Gaussian)

Gua AgEN Apal ) AN aadiu) Al B (150) Al axa Mo (Bias) ) ded gl 5
A e (0.04580)<ilis (Quartic, Gaussian) sadizall 31 gl Al xie (0.04579) <l
(K-NN) 3l 43450 A (sug.2)s (sUug.1) dasball 5) s

315l LAl die (Bias)d) ad cigbed A dukly ) A aladic) Ala g (150) Al paaa 2ic 6
.(0.08791) @il Cua (K-NN) #4830 43,5k & (Quartic , Gaussian) 8adal
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Cua Sl 068 a8 Aesdicall sl cullud B (Kernel) 815 Als g o3 JLad) Ll of |7
adinall) Adlidal) 3)eil) J) g deg lguawy (pa An B o dgluia (S (Bias) ) ad ol LkaY
(A
2laddl 5

. Bora,D.J.,(2014)," Effect of different distance measures on the performance of

k-Means Algorithm : An experimental study in matlab" International journal of
computer science and information technologies ,vol.5(2) ,2501-2506.

. Bowman A.W.&Azzalini A., (1997),"Applied Smoothing Techniques for Data

Analysis: The Kernel Approach with S-Plus lllustrations”. Clarendon Press ,
Oxford.

. Cheng C.-B.& Lee E.S., (1999)," Nonparametric fuzzy regressionk-NN and kernel

smoothing techniques" Computers and Mathematics with Applications,38, 239-251.

. FanJ.&Gijbelsl.(1996), "Local Polynomial Modelling and Its

Applications"Chapman & Hall, London .

. Farnoosh R., Ghasemian J.& Fardo S., (2012),"A modification on ridge

estimation for fuzzy nonparametric regression”lraninan Journal of Fuzzy
systems 9, pp75-88.

. Gyorfi,L., Kohler , M. Krzyzak, A.& Walk, H.,(2002),"A distribution —Free

Theory of Nonparametric Regression" Spring — verlage ,New York ,Inc

. Hardle W.(1994)," Applied Nonparametric Regression" Humboldt University.
. Hastie T. J.& Tibshirani R.J.,(1990)," Generalized Additive Models" .Chapman&

Hall, London .

. Kim B. & Bishu R.R.,(1998),"Evaluation of fuzzy linear regression models by

comparing membership functions" Fuzzy Sets and Systems,100(1-3), pp343-
352.

MackY.p.(1981),"Local properties of K-NN regression estimates" society for
industrial and applied mathematics, 2(3), pp311-323.

Paul H.K. &Vidakovic B.(2007),"Nonparametric statistics with applications to
science and engineering ",Wiley.

Peters G .,(1994),"Fuzzy linear regression with fuzzy intervals " Fuzzy Sets and
Systems, 63(1),pp45-55

Pourahmad, S., Ayatollahi ,S. M. T Taheri, S. M., & Agahi. Z. H. ,(2011),"Fuzzy
logistic regression based on the least squares approach with application in
clinical studies".

Ullah,A.,& Viond,H.D,(1993),"General Nonparametric Regression Estimation
and testing in Econometrics"Handbook of statistics , Vol.11.

Wang, N., Zhang, W.X. & Mei, Ch.L.(2007),"Fuzzy nonparametric regression
based on local linear smoothing technique" Information Sciences,177, 3882 -
3900.

(244)



