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Abstract

The objective of this research was to compare the methods to solve optimization in benchmark
problems among 29 objective functions of 11 statistical models. The comparison were carried out by these
methods: Linear Programming (LP,,.,), Newton-Raphson (NR) and Conjugate Gradient (CG) in add-ins solver of
Microsoft Excel 2007 and linear programming (LP,,.), Generalized Reduced Gradient (GRG) and Evolutionary
(EV) in Microsoft Excel 2019. The experimental group was divided into linear programming problem using
LP,,,, and LP,.,, methods for efficiency comparison. Likewise, nonlinear model problem using NR, CG, GRG
and EV for efficiency comparison. The two decision criteria are the minimizing Mean Absolute Error (MAE, ;)

and the minimizing mean time (AT,;,) for determining the most effective method for finding the answer.
The benchmark problems come with exact solutions, exhibiting 7 objective functions utilizing decision
method by AT,;,. The benchmark problems in relation to the stochastic-nonlinear model with 22 objective

functions were performed with the decision method by MAE,;, and AT,,,. For each scenario that was

repeated 100 times, for the benchmark problems with exact solution, LP,,,, finding answers was faster than
using the LP,,,, with regard to traveling salesman problems. However, in cases of the white noise model,
linear model, logarithmic model, exponential mode and power model that RMSE is objective function, NR
and CG methods are found to work faster than GRG and EV methods in all of the problems. Meanwhile,
for the benchmark problems of the stochastic-nonlinear model, the GRG and EV methods are the most

effective respectively with decision by MAE,

min*

Conversely, the CG method and NR method are the fastest

means with the decision process by AT,

Keywords: Solver, Newton-raphson, Conjugate Gradient, Generalized Reduced Gradient, Evolutionary
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et by, b, Wurdszana By, B, Muddu
A B, = 467, B, = 0.05, &, =IND (0, 40,000)
Ieuuuunludssui 6
2.3.4 AUV
SvusaunseuUUREsal
MUY Y =B+, t=1,..,60
MsneINsalEunIs T (10)

Y =bt", t=1,..,60

(8)

(10)

10,000
8,000
6,000
4,000

2,000

1 4 7 1013 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58

o w

UM 6 Fuuuavdmas

4,000
3,500
3,000
2,500
2,000
1,500
1,000

500

1 4 7 1013 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58

U 7 fluuiea

et by, b, Wurdszana By, B, Muddu
fmun B, = 300, B, = 0.6, ¢, =IND (0, 40.000)
iﬁé'mwmmﬂﬁmﬁngﬂﬁ 7

2.4 Jgymamswensalnsaidayasynsuiardmiu
daudsznauggnia (SP)

HymilFlunsfinuluadsimunoynsuaia
nsindeulvilesnndvinavesngniafidunuuuin
ALUUANUEUNUGUDIFINUT ¥, "ﬁuagﬁuﬁWﬂqﬁ B, ATIA
§wﬁwamam@maﬁ' N Lﬁaﬁmumﬁwmuq@mawhﬁu 12
UazAN g, fMunEINSFALUUS
WUV Y, =B, +S, +¢, t=1,.,60
Tnofl ¥, unurvestoua a 1an ¢

By WUAIRSAIFALAY Y

S, UNUABYENATDIQNIE B 1IN ¢
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2,500
2,000
1,500
1,000

500

0
t
1 4 7 1013 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58

5U% 8 fuuuggna

g, WNUAIMAIALATOUGN Bl 13a0 ¢

f WAUYIVBAIAT FILARILE 1 D9 60

vun B,=1.000 wagiansan (1w S, 31 raneglugania
7 i la Wnefwuaggnia =1,...,12 vsnaudazggnia
oRadl

S, =100,S, =200, S, =300,S, =400, S = 500,
S, = 600,S, =-100,S, =-200,S, =-300,

S,, =—400, S, =-500,S5,, = —600 &u

= IND(0, 40,000) l¢iFuuusiaguil 8

2

manensal BUFUlRSeuBndlmuwTeagana
(Simple Seasonal Exponential Smoothing; SSES) ¢4
aun1s¥l (1)

Y.,=T+S ., t=1..60 (11)
Ti=a(¥, =5, )+ (=),
S, =8, -T)+(1-5)S,,,

1007 $, HHumsUszanurdvinaggniayausnd

- R _ 12 Y
AUNSAD § =y — VY = Z—’;i =1,..,12
i 12

nitial

=f12=f7

< | ) 0o g va v a
WA a, 0 LUAIMIFINSYN LS8 UNRRInSUSEUUlAN
9E5ENINN 0 019 1

7,000Y
6,000
5,000
4,000
3,000
2,000

1,000
1 4 7 101316 19 22 25 28 31 34 37 40 43 46 49 52 55 58

JUR 9 duuuwnldugania

2.5 Jgymnrswensalnsaldayasunsuiandmsu
dauusznauwualdugania (TrSP)
Hymildlunisinwimuneynsunaniiiing
ideulmidesnnuunliunasdvinavesggniaiidy
wuUUIN Fuvuenuduiusius v, Juegiuaasd
AUl B, m"’g’mﬁmﬁwa‘uam@maﬁ dlofmunsiuau
gonalAviiv 12 uage B, R er AT o
PV Y = B, +B1+S, +¢, 1=1,..,60
e v,
B, UWNUAIAIAIFALAL Y

LWIIJF"’]I']‘UEN"EJJE)Qa 8 L3810

B, UWNUAIPIAIAINT LB ¢
S, unuFBviEnavewgMa LA ¢
3 Lmumﬂmmﬂﬁau?jm 18N ¢
¢t unuthevetian deiAdaud 1 8 60
Muun B,=1,000,8,=100 wagiia1san 11w S, 31t aneg
Tuggmail i o Tnefvunggnia i=1....,2 Bviswausaz
aamaldsed
S, =100, S, =200, S, =300,S, =400, 5, =500,
S, =600, =—100,S, =—200,S, =300,
S,, =—400,5,, =-500,5,, =—600 uaz
&, = IND(0, 40,000) léisauuusaguil 9
nsnensalisusuliiSeudndlniuudeaves
Holt wag Winters (Holt-Winters Exponential
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Smoothing; HWS) Feaunisi (12)

>

V=T +B+S ., t=1..60 (12)
T =a®¥,-S,_)+0-a)T_ +5.)
B =yT~T_)+(1-1pB..

S, ~T)+(1-68)S, ,,

loefl S,,., WBunsuszunardninaggniagausnd
__ by
aumsae S = Y-YiY =) —Li=1..,12
T 12
Loiiar = T2 =Y B = P2 =0 wag a, v, 0 \Judmssn

msvilmFeuiidesnisUszanadiaegsyning 0 fa 1
U7 3 Wuyateyalunismaass WNP U 4 fa 7
Hurpdeyalunisnaass Trend U7t 8 1uypdoyalu
nsAaes SP uar3uTl 9 Wugndeyalunisnaaes Trsp
awdildnaliudlusade 2.2 fis 2.5 wazletinng
ATIRAOUANIUYNABIVRIN TN NI 3 T3 A 5INVDS
ApanLAaeufdsaoads (Root Mean Square Error;
RMSE) dauﬁmwué’ugsaﬁm?{a (Mean Absolute
Deviation: MAD) uazAadefosazuoiraainniou
ﬁuuﬂszﬁ (Mean Absolute Percentage Error; MAPE)

v
[

satiunndymvesnisneinsalasdiflanduingUssasd

[ o

Hussaunsi (13), (14) waz (15) munﬂnizﬁlﬂu 27

Handuingusvasd
1 60 N
Min(RMSE), RMSE = /aZ(Y, -Y)? (13)
t=1
Min(MAD), MAD = |Y Y| (14)
¥, -] (15)

60
Min(MAPE), MAPE = 6i > -
t=1 t

3. Ta9 aUNInluarIsN1sIY

Turuddetaulainismenvansian 6 35 lagly

Aulgminldlunmsissunisaouasslunszunismaia
NIWEINTARTIARR LazmTIToandunu 91 5 Ygym

wonidulamdessiuin 9 Jayn wonduduuuls
w11 fuuu wazsenifuilsiduinguszasdsnau
29 sty ilomdeaguin lulasvewridnivarioddu
2007 fivdngasillilutiagtiu Wisuifleuiululasvens
Bnwanestu 2019 dfianuannsadfissmediagldly
nsiBuNsaRusEAUUSYYInSvemangnsiavseld
Tnelustazanumsaiisauadanmsie 100 seu uay
T¥mnunandeuduysaiiademiian (Minimum Mean
Absolute Error: MAE,,,)

Lﬂuﬁﬁﬂ'ﬁﬁl@aﬁﬂf\] A9eaz19un

viseLALRREANEn (Minimum

mm)

Average Time: A

v
v

ANUAIAUA I

3.1 UggnnnasiidTeuiisuaussaus (Benchmark
Problems)

Fruu 5 Yy wendudaymdessuau 9 Jaym
wonidusuuulagiuau 11 duuu wasuenduiladdu

rgUsrasadnuiu 29 Wendu Iseavidualunsmaaes
AIRN5199 1

3.2 $hunuseulunisvingn (Replication; R)

fvunsuuseuN S usasilriduTngUssasd
100 sou legluumazseunmuaa1UIens (Default)
Y94138789n (Max Time) TunsagiSmsdumeney
WA 5,000 W9 wIeUTENM 83.33 WY wazilen
Ysenelulwanesvedlulassenyiidnwaiesdu 2007
waz 2019 Vetail

3.2.1 lulpswenvidnwaiesdu 2007 Tunns
Uszunaa1nnsiiees anuaa1usengludiden
(Options) veslwanoslin

1) Precision: 0.000001

2) Use automatic scaling: true

3) Max time: 5,000 second

4) Convergence: 0.0001

5) Derivatives: forward

)

6) Estimates: tangent
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A1519% 1 Aseeniuuleyin (Problem Design)

Objective No. Decision
Problem Sub Problem Model
Function Variables
1. TSP TSP5 Eq. (1) Eq. (2) 24, (x,,u)
TSP10 Eq. (1) Eq. (3) 99, (x;,u,)
2. WNP WNP Eq. (@) Eq. (13 - 15) 1, (a)
3. Trend Linear Eq. (5) Eqg. (13 - 15) 2, (by,b,)
Eq. (6) Eq. (13 - 15) 1, (a)
Eq. (7) Eq. (13 - 15) 2, (ay)
Logarithmic Eq. (8) Eqg. (13 - 15) 2, (by,b,)
Exponential Eq. (9) Eq. (13 - 15) 2, (by,b,)
Power Eqg. (10) Eq. (13 - 15) 2, (by,b,)
4. 5P Sp Eq. (11) Eq. (13 - 15) 2, (ay)
5. Trsp TrSp Eq. (12) Eq. (13 - 15) 3, (ct,9.,0)

NUYLNAA): Eq. MUNYDS FUANT

3.2.2 lulasgonsidniwaiiosdu 2019 lunis
Usganuansiines Avuaaidseglusidenves
Tavaeslii

1) Constraint precision: 0.000001

2) Use automatic scaling: true

3) Solving limits: Max time = 5,000 second

4) Convergence: 0.0001

5) Population size: 100

6) Random seed: 0

7) Require bounds on variables: true

8) Maximum time without improvement: 30

9) d3UIS GRG muum Derivatives: forward
and use multistart: true

10) dmsU35 EV Amua Mutation rate: 0.075

Ineynilsnduinguszasdmnuaiiudsdndula
L'éué]’ua’mmaju (Random) mumiLLammLaﬂgﬂﬁiaLﬁaa
(Continuous Uniform Distribution) 31nU8ULURUY thae
YOULIAE

3.3 35n15anawula (Decision Method)

3.3.1 mwuﬂmﬂé‘aué’ugizﬁmﬁa (Mean Absolute
Error; MAE) I%ﬁqmﬁmmmsﬁ (16) waziadil
UsrAvBnwannitgnasidudinanues MAE dsaunisii
(17)

100|f(x1’x2)i *El

) 16
= 100 (16)

MAE, =3
k = NR, CG, GRG, EV

Wie £ (x, xy), AB ALNEAanToUuN i
i=123..,100

X A9 ALRABNNAANS £ (x, x,), 100 59U

MAE,, =Min(MAE, , MAE ., MAE ., MAE,,)
(17)

\lo MAE,,, fie anuaiandeuduysaladesiian

min
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A15199 2 @UNNSIUFILUULTLEY aBN13YIN TNNT WAZLUUNIAS

Sub Problem and Model

Equation

Linear Equation

Linear Eq. (5)

Y, = by+b,t

Logarithmic Eq. (8)

Y, = by+b,In(1)

A

Exponential Eq. (9)

Y, = bye™

In(Y,)=In(b,)+b,t

Power Eq. (10)

Y, = byt

In(Y,)=In(b,)+b, In(r)

NUYLR: Eqg. FUNUDN FUATS

3.3.2 1aaae (Average Time; AT)
nanadelunsfumeseulsas it ingUseasd
Ineilgnsdisaunisn (18) uagdsniluseansamunniign
& 16 @ -
LTUAINZATDINEUNITN (19)

100

T, (18)

ATk :L’
100

dlo 7. fo nansfumdneuseud i
i=1,23...,100
k=NR, CG, GRG, EV Tutlgymsnuulaiidedu vie
LP,op LP,opo tulymndanuuimunnisiaduy

AT, =Min(AT, AT, AT > ATy )
1/]%6 MIH(A TLszn 4 ATLquw ) (19)

Wle AT,;, Ao LanadelunisAumAnaudan

3.4 a1sia1sandsnisanaulanuldgywinaeiusey
WIBUANTIOUS

nMsfiansanausaudseandiy 2 @ feil

3.4.1 YymnauilSeuiievaussousiitsnoud
w1939 (Exact Solution)

oy TSP viansdl TSP5 waz TSP10 143803 LP
Tunsprumaneu wazleymr WNP uag Trend Tunsdl
Ugyuneoe Linear Eq. (5), Logarithmic Eq. (8),

Exponential Eq. (9) waz Power Eq. (10) ifleridu
Toguszadlu RMSE faaunis (13) el et
e8¢ Linear Eq. (5), Logarithmic Eq. (8), Exponential
Eq. (9) uag Power Eq. (10) ansnsaudadlvioglusy
Baduilofleituinguizasdiiuisidsaeaionian
(Least Square Method) i34l 2
fedulunuitetaeifteidutngussasdsuou 7
et fepeufiuriasddaisnmsnaulasnee AT,
3.4.2 YyinauiU3eudlevaussousidusuuy
alauaadnlaitdadu (Stochastic-Nonlinear Model)
Usgnouludiesiuau 22 duuu Aldilarddu
TmguszasAilu RMSE, MAD waz MAPE Tugunisi
(13) fis (15) fovun Felunsdlildidnsdaduladeen
MAE . ey AT,

min min

3.5 insesnauianeasildlunsussuiana
CPU and Mainboard: tp3asneufiames Intel(R)
Core(TM) i3 CPU 550 at 3.20 GHz/RAM 4 GB

4. HAN1INAADY
n1silSeuisuisnsmanmansianluilai du
Toguszasd 29 faddu wdansinszveendy 2 dwu

4.1 YgywninauaiiUTeuiiguaussausniianauiiuias

unvegrnaelealiesas LP,,, v9slusunsy

2007

Tulaswanyidniwa 2007 waz LP, .. ¥a9luswnsy

2019

Tulasganvidniwa 2019 lananisidelunisen 3
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WU31 TSP 38 LP,,,, WA AT, feudaagulen

Waunsululasgeidniea 2019 Aumdmeulsisiiian

2019 n

Tutlayn TSP aldlusunsululasvenvidniwa 2007
Tunsudtagmawnalve) Tunsdliae 99 fuds ssnuth
I%nmﬁumﬁmauimmaﬁaas‘jﬁ' 245.79 39l %30
Uszanas 4 udt Sldnaruunilusunsululaseenyt
Wnua 2019 fidnandumaneulaewdy 1.77 undl
DE19UN

P ' | a o« ax ] ™
M15199 3 AN AT (WUI8: TUN) VBIIBTNITAIAWRUIZNZA

q

Y TPS
Sub Objective
Probl LP LP
robtem Problem Function 2007 2019
TSP TPS5 Eq. (2) 0.1982
TPS10 Eq. (3) 24579 | 1.77*

WUBWe: Eq. vuneds auns waz * 1{uishnge

kan1535elun5197 4 wud Yy WNP wae Trend
Tunsaltgymiges Linear, Logarithmic, Exponential
wae Power ﬁﬁqﬁ%’u’a’mqﬂszmﬁlﬂu RMSE 101433 NR,
CG, GRG waw EV lumsAumasauununiswlasiviegly
FUBEY U v;m?%'mmﬁamﬁwavﬁLLﬁﬂ%ﬂé’nﬂﬂ%
Tun1smaaesii 100 5oU wazilefiansand AT, WU
Wswnsululasgervidniwa 2007 7435 NR waz CG

Maulessiniiestu 2019 35 GRG way EV lu
ey Ingldaalaiiu 1 Jundl lumsAumedneu

4.2 JgmunuaiiIsuiisuaussousiidudauwuy
dlauaannlaidadu

widgmemeleanesis NR way CG vodlusungy
lalpswenildniga 2007 wag3s GRG uay EV vaslusunsy
Tilpswonsidnea 2019 linans3emsnedl 5 uaz 6
il

4.2.1 nsdndule MAP, \SuAETTUsEAVE AW
1nilan

min

INAINA 5 nud FNRNgede I8 GRG leiA
MAE,;, 9143y 18 flaiduingusvasd 35 EV Avan
sunuaeslam MAE,,,

wae38 CG Angndusivanuliain MAE,

‘min

I 17 Meiduingussasd
U 13 TNty
Tngusvasd uazduduanyinefie 35 NR laf MAE,,
F1unu 11 fledduinguszasd WeRarsanninsnmes
lulpsenildniwa 2007 wag 2019 fiiesteym Trend
Logarithmic, Eq. (8) fleituingUszasd Eq. (14) Wiy
flulasgonsiidnioa 2019 lalaunsaierwuy 2007
1§ dhuflindo 21 flerduinguavasdiiumusiomn
4.2.2 mydnaula AT,

INMI3NIN 6 WU FBNANGARe 35 CG ldien AT,

2 ad a a -
WusUszdnsnmunyige

w21 Miduinguszasd sesmanduids NR laa

M990 4 A AT (Mdie: Funi) ve3BnIMnAInEigaues WNP uag Trend

Problem Sub Problem Objective NR CG GRG EV
Function
WNP WNP Eq. (13)
0.6734 0.5862* 1.5601 25.0960

Trend Linear Eq. (13) 0.8478 0.7524* 24.9244 34.3186

Logarithmic Eq. (13) 0.6873* 0.8037 3.4179 27.6329

Exponential Eq. (13) 0.9735 0.8924* 263.2544 5.7807

Power Eq. (13) 0.9729 0.8990* 158.9005 35.0447

wewAe: Eq. manefls auns way * (Ju3EATan
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M5fl 5 /1 AT Ye9TBnsmAnmnzTigavesutasdaminasiuTouiouanssous
Problem Sub Problem and Objective NR - GRG iy
Model Function
WNP WNP, Eq. (4) Eq. (14) 182.2556* | 182.2556* | 182.2556* | 182.2556*
Eq. (15) 0.1855* 0.1855* 0.1855* 0.1855*
Trend Linear, Eq. (5) Eq. (19) 1728022 | 1732456 | 172.7281* | 1727287
Eq. (15) 0.1058 0.1093 0.0537* 0.0537*
Linear, Eq. (6) Eq. (13) 263.7588* | 263.7588* | 263.7588* | 263.7588*
Eq. (19) 207.4674* | 207.4674* | 207.4674* | 207.4674*
Eq. (15) 0.0664* 0.0664* 0.0664* 0.0664*
Linear, Eq. (7) Eq. (13) 260.4814* | 260.4814* | 260.4814* | 260.4814*
Eq. (14) 2066348 | 206.6422 | 206.6245 | 206.6214*
Eq. (15) 0.0664* 0.0664* 0.0664* 0.0664*
Logarithmic, Eq. (8) Eq. (14) 177.253 | 1735295 | 177.2316 | 177.2316
Eq. (15) 0.0417* 0.0417* 0.0417* 0.0417*
Exponential, Eq. (9) Eq. (14) 225.9925 214.36 177.0543* | 177.0629
Eq. (15) 0.1659 0.1925 0.1286* 0.1286*
Power, Eq. (10) Eq. (1) 1737334 | 1735492 | 173.4691* | 173.4694
Eq. (15) 0.141 0.1357 0.0979* 0.0979*
sp SP, Eq. (11) Eq. (13) 278.8277* | 278.8277* | 278.8277* | 278.8277*
Eq. (14) 222109 | 222.0158* | 2220158 | 222,017
Eq. (15) 0.2518 0.2518* 0.2518* 0.2518*
TrsP TrSP, Eq. (12) Eq. (13) 414.842* | 414.842* | 414.842% | 414.842*
Eq. (1) 319.152 | 3191098 | 304.5101 | 304.466*
Eq. (15) 0.0864 0.0869 0.0816 0.0815*

aca

wanewe: Eq. vinedls aunns uaz * 10W3EATIgR

AT, 30w 2 faiduingUszasd agnslshiony i 238
TdnanmameulunaiflndiAesiuunn @it GRG way
EV 1 Ihalunisfumdmauuiundt CG nnileidu

5. afusnenanazagy
FBnsawvzigadelvanesveslusunsy
lalaswenidnwa 2007 wazwedlusunsululasvenst
Wnwa 2019 33 LP lihandunesdulafimeinoud
gneslalaye ANMALANANIYDIN 2 D5 a&ﬁinm
TunsUszanana Jenailunisuszinanaves LP,, , ¢

< ' I3 o a o o 4 !
139071 LP wwnieglunsalinnudiulsdey wnag

2007

Eandneghannlunsailymaunlveg feiudanse
ayUludu LP ladnlusunsululasgensidnea 2019
AumAaaulAlsINIT 2007

sty miififidneuiiuriasenslis NR uay CG
Tuedtu 2007 vhauldsadinitlunesdu 2019 ALy
8 GRG uaw BV luyntgm dailunsdittamiiad
Mnauiinriase nsldesdu 2007 Aftmesenisldom
Tty luasgmildaeuluiodeu uayldnans
funaiinang egnalsiomiluamidds Ussou wagag
[11] fivhnsneassiuilsifunasiussudiovanssaus
Pldilardunsrumaeuiiniase ﬁamwmﬁ’]ejmm’?ﬂ

Usrsow) duay, nsSeuiieuisnsmannuiziiage delvaiesveslusunsululasvenvidnea 2007 uaz 2019 nalfnwiduuy
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M9 6 AN AT ve3aNIIAInEgaveusas Uy minasiuTeuiievaussauy

Problem Sub Problem and Objective NR G GRG EV
Model Function
WNP WNP, Eq. (4) Eq. (14) 0.9826 0.9531* 1.6125 12.4698
Eq. (15) 0.7572 0.6941* 1.1852 24.1853
Trend Linear, Eq. (5) Eq. (14) 0.9297 0.8647* 32.5738 34.5053
Eq. (15) 0.9891 0.7653* 32.7685 34.8157
Linear, Eq. (6) Eq. (13) 0.6649 0.5737* 1.4694 34.2821
Eq. (14) 1.2456 1.2185% 1.5086 34.2435
Eqg. (15) 1.3324 1.3185% 1.6935 34.1649
Linear, Eq. (7) Eq. (13) 0.9413 0.9256* 2.0657 34.2969
Eqg. (14) 1.7262 1.6356* 2.4081 34.1642
Eq. (15) 1.7171* 1.7565 2.2251 34.2531
Logarithmic, Eq. (8) Eq. (14) 0.8214* 0.9248 34.3275 29.2533
Eqg. (15) 0.7022 0.6105* 34.8888 19.3054
Exponential, Eq. (9) Eq. (14) 0.9795 0.9146* 291.4063 11.9598
Eq. (15) 1.0059 0.8385* 239.0688 6.9909
Power, Eq. (10) Eq. (14) 1.0655 1.0022* 184.8806 36.0481
Eq. (15) 0.8599 0.8226* 159.529 34.8001
SP SP, Eq. (11) Eq. (13) 0.8274 0.7275* 1.7903 3.0657
Eq. (14) 1.8733 1.8682* 2.4031 5.5096
Eq. (15) 2.998 1.3951* 2.1472 4.2516
TrSP TrSP, Eq. (12) Eq. (13) 2.2372 1.8716* 4.6288 34.8873
Eq. (14) 2.8063 2.1229* 17.0731 36.3339
Eqg. (15) 2.6471 1.504* 25.3032 34.4742

uewAn: Eq. vanedis aunis way * (Ju3EATIan

lusudseildiausnuslildlusunsululaseenyi
Lﬁmﬁnanaﬁ‘%’uﬁgﬁundw 2007 ¥t Wiiosananansam
mnauldrnTiuilrunasiUssuiieuaussaus it ity
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