o - b 4
dulnneayanan nszvondaanszi

msnennsaenswandasulaglddamusninonluaa
FORECASTING EXCHANGE RATE WITH

HIDDEN MARKOV MODELS

T

Tag T144241
a d a
IY1IY 1FINDI

WUTTICHOW CHOENGTHONG

d 1
gsendsnen

2D G bl Zf
s
xmmwj..........:[.4..4.0.1..1. i,b 19 846637
'-tL —
RUNZIDOU. R T, ok ' ;

A ' = a = a
enuiiluaunilave nmsfnedase 2
o a > o a LS
nangasInnmaasumamia s dsumaluladasaumns
=
aazmalulagmsauma
aoutmaluladwszoemnaudgunmsaanszii

maGaun 1 Unmsfnu 2557



FORECASTING EXCHANGE RATE WITH

HIDDEN MARKOV MODELS

WUTTICHOW CHOENGTHONG

A REPORT SUBMITTED IN PARTIAL FULFILLMENT OF THE
REQUIREMENTS OF THE COURSE
INDEPENDENT STUDY2
MASTER OF SCIENCE PROGRAM IN INFORMATION TECHNOLOGY
FACULTY OF INFORMATION TECHNOLOGY
KING MONKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG
1/2014



COPYRIGHT 2014
FACULTY OF INFORMATION TECHNOLOGY
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG



lu5psealasamsmsAnE18ase 2 (Independent Study 2)

A
1304

manennsaeaswandasulagl¥samuninevluaa
FORECASTING EXCHANGE RATE WIiTH

HIDDEN MARKOV MODELS

o 4 a
HIE IAUY1IU 1IN

svailsza1n 55660724

vo3UsBIN Uil T ldaaasninainiila
@ ri’ Yo wagq Y 3 » &
SwuMiuuH 1A unsanae LAY eWiA Mg TYe
MIANEIIM MIANBIBATS 2 nangasInnmaasynnimsia onaluladszuuasdumea)

= NN e =
MAGaUN 1 Unsanyl 2557

(WA.AT.ANTFO aan 15911196)



e msnensaisasantioy lnsldsamuminen Tuma
gaaih W] Fanes
sHaiinanm 55660724
FuAn Ineenaasumiiudia
M ma Ty Tagensaumne
HYUIIB wma Tu Tadssuuaisaums
Umsenmn 2557
o11sfinm A3.9NN YALANA
UNAnEo

Uszme Inesumsidszvudasimsuanfounuy ssuvassdinieldnissansm
Waduumdleisusuanaduqesfianuiuwiuaunalnaae 3shlfiinasudesma
o & ' Y A a o 4 o a & Wo
nssasuanitlaeuatsmiuieuimstulunisamuniemigsnssumemsatu 3adh
9y o o ' ' ' o 't a Y 1o oA ¢ o =
Joyathlsiinadneaamansenusgemsn/asuilasaiiu ldun duilaeaaii snsnendeu
Y ) Y| t&) [y o a 9 9 o t
Toune sanRuiloiug1u uae sasrvenedamansygne vtlastoyardh uagvinisuds
J { ' a 4 o o
JoynA 8 Window Sliding AlgorithmAsufiagdeali Fauiniaeviinisyuenalasninmg
U { ] o/ 1 ~ 1 a’/
manaaes WihmsaBeudfepmifivnneldtumideyassedreniidu wud nsmvisaes
tnnulndifiestiuedienn uazdonadeusinnuniaindeud 895 MAPE w1 f1ues

MAPE fi0 0.4451%a88014z990¢ luaad 30

M Y : Exchange rate, Hidden Markov Model, HMM, Forecasting Technique



Title FORECASTING EXCHANGE RATE WITH HIDDEN MARKOV

MODELS
Student Mr. Wuttichow Choengthong
Student ID. 555660724
Degree Master of Science
Program Information Technology
Major Information System Technology
Academic Year 2014
Advisor Dr.Supakit Nootyaskool

ABSTRACT

Thailand currently uses the exchange rate as Managed Float that is management
exchange under controlling. A problem of the Manage Float is effect from changing of other
currency that relates the marketing mechanisms. Investor generally forecasts the changing of the
exchange rate in order to manage the investment and financial transactions. In this report, we
design Hidden Markov Model (HMM) to predict the changing of the exchange rate by using fours
factor data consisting Dollar Index, Policy Rate, Infraction Rate and Economic Growth being
input to train the model. In addition, the input data is converted to observation and uses Windows
Sliding Algorithm to split the data before training HMM. The result in this experiment we
compare prediction data and actual data with Linear graph, they are closely. Moreover, result of

MAPE is 0.4451% at 30 hidden states.
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0={0,,0,,0s,...,0,} 4a2UUUTIABI A={A, B, i} e A IR Uve a0 UL
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=
, 15 &N
Termination:
N
P(0|x)=z o) 2.17)
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00,0, UAZHNIUE(State) S; B4 1287 t+] Fiasumnnanuziounth de s, 8 A7 £ 89
HATINYBY 0y (D)ay Wantua N oz S fina tlay 1<i <N o2 |dwadniaemanniagsiui
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t= T-1,T-2,...,1

i tce e st

t t+@1
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' v '
2NN 2.6 wﬁaumsmmmxﬁammﬁt(i)



13

b4
@3N (Initialization) Ty W B (D=1nsvua
#2uN 909 (Induction) tieg a1 Iwd 2.6wuiuiefios Iinnaaus
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Y
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E4
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iU

_ (@B (B ()
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FWudlvilami 3
A [ v = 14 o e o In Yt '
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o v =, LY o
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A FY S Ta . "
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o 4 Y : ¥
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td o :
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A ()] (2.26)
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A;={A.B.7})
" Forward Procedure P,(011) = 0.75

PN 4.12 AegMIMIIeHave gLl O
il 4.12 ausdld Tuaadnsdilugahinn Pattermnsdn 0=(1,2,3,2.3} lunsdiiideans
Murewa lag d9a1 0={1,2,3,2,3} 150 ﬁagaﬁéuqﬁi’faga 050 InUIEBKIUATZUINMS
Forward-Procedure 1132 aamuunziluues py(0j4) 18mfigaiiqaidafiousuTumaatug

vy
aniuisaglldh luaamonald o Pattern,

@ < - o
913 Funanui52 1115 Training uay Testing vosan-Ta Tnllad uazydnou

wnIn 11189 Taen1s 14 Code Aanmin 4.12

using System.Diagnostics;

Stopwatch sw = new Stopwatch(); mhmagunléesm Stopwatch

sw.Start();  /Aiwiuon

sw.Stop(); Hyeium

sw.Elapsed;  /idunassiiy aliuu TimeSpan (Hours:Minutes:Seconds.Mill1iseconds)

N9 4.13 Code Class Stopwatch 8145181981013 Training WA Testing

° S ' 4 A
Tawgsiins iFon 14 sw.Start); ADUNILF U1 IBOANTLUINUNIT Training 1AL Testing 1AL
1310 1#ANTLUIUNS Training 1A Testing UM staMealoa13iFonld sw.Stop(); azyh

M3HUNYIIMNAIY sw.Elapsed(); Wi uaag InTy Tadlinadansieh 4.2

4 1 a I'd 4
M99 4.2 msnnSeumsunawveasas Inll Tadvesdamuininon Tuwail N = 30

nldlad nal
ﬂaﬂﬂumﬂiﬂiﬂiﬁa (Fully connect topology) 57hr:31min:52.4783025 sec.
an-Ta TnTaTa%(Left-Right topology) 41hr:46min:58.4994974 sec.

4‘ ' o ° b 3'; = - P a
TuSesnnuiudrivesnisiiuisaloniaesInlylag WUNUATAITUHNAND A

d' 9 % g/ a d'
(MAPE)NT08@280 113 2 3501ua13199 4.3
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H [] 1 = s i
M9 4.3 51l euiieun MAPE veeuaas 1n Ty Tadvesdaauauninew luwan N = 30

Tnlflad MAPE
‘Idaﬂﬂumﬂiﬂiﬂifﬁ (Fully connect topology) 0.4451%
tanl-la IWIﬂTﬂ%(Leﬁ-Right topology) 0.0857%
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foya3zn 9l W.A.2545-0.7.2556 (Fumsunsilszmealne)
" aonifle " anile " aaniile N aoniile
110U 3L} B o 2130

wlewne ulewne ulawe wlguie

.91, 2545 1.83 3R 2547 0.95 3.7, 2549 425 0.9, 2551 325
.9, 2545 175 f.N. 2547 0.98 f.W. 2549 425 .M. 2551 325
il.n. 2545 1.65 ii.n. 2547 0.99 fi.n. 2549 4,50 fl.a. 2551 3.25
(0.8, 2545 1.63 0.8, 2547 0.97 131,81, 2549 475 130,81, 2551 325
WA, 2545 1.63 WA, 2547 0.98 ., 2549 4.75 N.A. 2551 3.25
1.8, 2545 1.6 3.8, 2547 1 .81, 2549 5.00 31.81. 2551 3.25
f.91. 2545 1.57 LA, 2547 1.04 .91, 2549 5.00 f.91. 2551 3.50
.9, 2545 1.67 .0, 2547 1.13 0.0, 2549 5.00 a.9, 2551 375
1.8, 2545 1.69 .81, 2547 1.43 0.8, 2549 5.00 .8, 2551 3.75
A.9. 2545 1.69 .. 2547 1.53 0.0, 2549 5.00 .0, 2551 3.75
.8, 2545 1.6 .8, 2547 1.69 .8, 2549 5.00 .81, 2551 375
5.0, 2545 1.52 5.0, 2547 1.79 .01, 2549 5.00 5.0, 2551 275
3.9, 2546 1.52 3.0 2548 2.00 31,9, 2550 4.75 1.9, 2552 2.00
.9, 2546 141 f1.9%. 2548 2.00 .9, 2550 450 .1, 2552 1.50
fi.n. 2546 1.58 ii.m. 2548 225 fi.n. 2550 4.50 fi.n. 2552 1.50
(3.8, 2546 1.69 13,8, 2548 2.25 134,81, 2550 4.00 131,85, 2552 1.25
A, 2546 1.68 .0, 2548 2.25 .0, 2550 3.50 .. 2552 1.25
3.8, 2546 1.6 1.8, 2548 2.50 3.8, 2550 3.50 3.0, 2552 1.25
.91, 2546 1.13 n.f. 2548 275 .91, 2550 325 n.f. 2552 125
.0 2546 1.1 .0, 2548 2.75 .9, 2550 3.25 0.9, 2552 1.25
0.8, 2546 1.1 .61, 2548 3.25 0.8, 2550 3.25 .81, 2552 1.25
.9, 2546 1.1 1.0, 2548 3.75 .9, 2550 325 0.0 2552 1.25
W.8l. 2546 1.06 W8, 2548 3.75 W8, 2550 325 .8, 2552 1.25
5.0, 2546 1.01 5.9, 2548 4.00 £.01. 2550 3.25 £.0. 2552 125
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- ﬂi’]ﬂ!‘ﬁﬂ a ﬂﬂﬂ!'ﬁﬂ “ ﬂﬂﬂl‘ﬁﬂ A ﬂﬂﬂ!f‘l,ﬂ
DU DU {21 )17] U
wlene wlewe uleine uleng
3.0, 2553 1.25 WN.2554 | 225 u.A.2555 | 3.00 WA.2556 | 275
n.W, 2553 1.25 nN.2554 | 225 nW.2555 | 3.00 AW 2556 | 275
fi.n. 2553 1.25 fi.9. 2554 2.50 fl.n. 2555 3.00 fi.9. 2556 2.75
(30,8, 2553 125 0.6, 2554 | 275 BLE. 2555 | 3.00 (8. 2556 | 275
.0, 2553 1.25 WA.2554 | 275 NA.2555 |  3.00 WA.2556 | 250
3.8, 2553 1.25 .81, 2554 3.00 3.8 2555 3.00 3.8 2556 2.50
n.7. 2553 150 nA.2554 | 325 nA.2555 | 3.00 nA.2556 | 2.50
.7, 2553 175 A.2554 | 350 oA.2555 | 3.00 A0.2556 | 2.50
n.8. 2553 1.75 ne.2554 | 350 n.e.2555 | 3.00 n.8.2556 | 2.50
.. 2553 175 nM2554 | 350 a.n. 2555 | 275 AA2556 | 2.50
W4, 2553 175 WEL 2554 | 3.25 WE.2555 | 275 WE. 2556 |  2.25
52553 | 2.00 H.A.2554 | 325 5.0.2555 | 275 £.1.2556 |  2.25
. YeyadnaRuilenugiu
Foynaszvadl n.a2545-w.91.2556 Runonseisazsimuuuudines)
0197 90191 6191
fil hon Audle b 1Aou Ruile 0| oy Auile
ﬁugm ﬁugm v%uﬁm
2545 NN 1 2548 HUNTINN 1 2551 NNINU 13
2545 INEIEY 0.5 2548 INEEH 1 2551 TNHEIH 1.5
2545 NINGIAN 0.5 2548 NING 1IN 1 2551 NINGHIAN 2.8
2545 | qanau 0.5 2548 | qaau 1.5 2551 |  qanu 2
2546 WNIAN 0.5 2549 NN 2 2552 HNIPY 0.5
2546 FNHIU 1 2549 IHHYY 2 2552 HYIIY 1
2546 | nIngaw 0.5 2549 | nINgIAN 2 2552 | pIngIAY -0.5
2546 aanu 0.5 2549 aanav 2 2552 aAany 0.5
2547 NIIANN 1 2550 UNIAN 1 2553 HNTIAN 1.3
2547 N 1 2550 IHYTIYH 1 2553 INHWEIH 1
2547 | D3NN 1 2550 | NINGIAN 0.8 2553 | DINGIAN 05
2547 | qaaw 1 2550 | ganmw 0.8 2553 | pannay 0.5
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LIy gna 89191
gl DU Rudle bl oy Ruile 9 1how Ruile
g g g
2554 | AnyIAN 2 2555 | unsImw 22 2556 | HNTIAN 1.7
2554 | e 23 2555 | ey 2.5 2556 | R 1.6
2554 | pangIAN 24 2555 | nIngIAN 2.2 2556 | NINGIAN 1.1
2554 | qaan 2.4 2555 | qaAw 2.1 2556 | qmaw 1
a. deyadanvenadImunasugno
Foyaszn el w.e.2545-w 72556 NN A IAMLLBIADS)
BRI Bn91 09
” . VENEA 5 oy YR 4 . YENe
M9 N 4
IATHEND 1A5HgND IfITHgNa
2545 | unsIAN 2 2549 | un3IAN 4.75 2553 | unsIAN 33
2545 | (ewen 25 2549 | naey 425 2553 | e 43
2545 | nINGIAN 3 2549 | nsngAn 4 2553 | pINgIAN 6.5
2545 | qaau 4 2549 | qanaw 45 2553 | qaiAn 73
2546 | unIIAN 3.5 2550 | ap3IAN 4 2554 | unsIAN 3
2546 | 1Y 3.5 2550 | 1Ey 3.8 2554 | e 4.1
2546 | NINGIAN 45 2550 | pIngIAN 4 2554 | nsngIAN 4.1
2546 | qanu 5.75 2550 | gaAw 43 2554 | qanw 2.6
2547 | anvIAN 6.3 2551 | 4n3IAN 45 2555 | AATIAN 49
2547 | e 6.3 2551 | e 48 2555 | ey 6
2547 | pIngIAN 6 2551 | nIngIAwN 438 2555 | nIngIAN 5.7
2547 | qaAn 5.5 2551 | qanny 43 2555 | qainw 5.7
2548 | ANTIAN 5.25 2552 | WNTIAN 1 2556 | ANTIAN 49
2548 | e 45 2552 | e 3.5 2556 | e 5.1
2548 | nsngIAN 35 2552 | nangIAN -4.5 2556 | NINGIAN 42
2548 | qanmw 4.25 2552 | gaaw 3.5 2556 | qaAw 3.7
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3. Yeyadviinoami(Dollar Index)
ﬂ’fagaszwiwﬂ W.H.2545-W.91.2556 (http://www.barchart.com)

Tundow | ol Sundow | it Fundow | ool Yundow | oo
bl aoaas Y aoam; b aoaas b aoaats
212545 | 11579 11/2/2545 | 118.41 232545 | 11752 30/4/2545 | 115.19
3/12545 | 116.11 12212545 | 11823 22/3/2545 | 118.05 1/5/2545 | 114.54
4/1/2545 | 116.33 13/2/2545 |  118.8 25/32545 | 118.1 2/5/2545 | 114.87
712545 | 116.33 14/2/2545 | 118.42 26/3/2545 | 118.14 3/5/2545 | 11359
8/1/2545 | 116.83 15/2/2545 | 118.47 27/3/2545 | 118.54 6/5/2545 | 113.66
9/1/2545 | 117.01 19/2/2545 | 11833 28/3/2545 | 118.62 7512545 | 113.92
10/1/2545 | 116.38 20/2/2545 | 118.93 1/4/2545 | 117.77 8/5/2545 | 114.91
11/12545 | 116.64 2112/2545 | 119.16 2/4/2545 | 117.92 9/5/2545 | 114.52
14/1/2545 |  116.64 22/2/2545 | 11848 3/4/2545 | 117.68 10/5/2545 | 113.92
15/1/2545 | 117.29 25/2/2545 | 11913 4/4/2545 | 117.94 13/5/2545 | 114.15
16/1/2545 | 117.59 26/2/2545 | 119.82 5/4/2545 | 117.69 14/5/2545 | 115.09
17/1/2545 | 117.85 27/2/2545 | 119.57 8/4/2545 | 1182 15/5/2545 | 114.12
18/1/2545 | 117.64 28/2/2545 | 119.16 9/4/2545 | 117.56 16/5/2545 | 114.13
22/1/2545 | 11771 1/3/2545 | 1194 10/4/2545 | 117.56 17/5/2545 113
23/1/2545 | 118.43 4/312545 | 118.81 11/4/2545 | 11737 20/5/2545 | 112.82
24/1/2545 | 118.64 5/3/2545 | 118.57 12/4/2545 | 117.74 21/52545 | 112.8
25/1/2545 | 119.85 6/3/2545 | 117.96 15/4/2545 | 117.73 22/5/2545 | 112.33
28/1/2545 | 120.04 732545 | 116.8 16/4/2545 | 11737 23/512545 | 11279
29/172545 | 119.62 8/3/2545 | 117.99 17/42545 | 11656 24512545 | 112.8
30/1/2545 | 119.76 11/3/2545 | 117.77 18/4/2545 | 11639 27/5/2545 | 11291
31/1/2545 | 12022 12/3/2545 | 117.8 19/4/2545 | 11629 28/52545 | 112.1
1/2/2545 | 119.79 13/3/2545 | 117.96 22/4/2545 | 11644 20/52545 | 111.62
4212545 | 1189 14/3/2545 | 117.29 23/4/2545 | 116.57 30/5/2545 | 111.17
5122545 | 119.45 15/3/2545 | 117.22 24/412545 | 116.15 31/5/2545 | 111.81
6/22545 | 1193 18/32545 | 117.5 25/4/2545 | 11545 3/6/2545 | 1113
7212545 | 119.07 19/312545 | 117.5 26/4/2545 | 115.04 4/6/2545 | 111.09
8/2/2545 | 118.98 2032545 | 117.22 29/4/2545 | 114.89 5/6/2545 | 111.35
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Yundows | il Yundows | diwil Yundiows | dwil Fundew | dvil
bl aoaas | avam3 b aoaas b aeaals
6/6/2545 | 110.83 18/7/2545 |  104.47 29/8/2545 | 106.7 11/10/2545 | 10725
71612545 | 110.99 19/7/2545 | 104.06 30/8/2545 | 106.98 15/10/2545 | 107.78
10/6/2545 | 111.1 22/7/2545 | 104.75 3/9/2545 | 10557 16/10/2545 | 107.63
11/6/2545 | 110.68 23/7/2545 | 106.66 4/9/2545 | 106.1 17/10/2545 | 10837
12/6/2545 111 24/712545 | 105.52 5/9/2545 | 105.98 18/10/2545 | 108.52
13/6/2545 | 111.15 25/7/2545 | 105.12 6/9/2545 | 106.84 21/10/2545 | 108.23
14/6/2545 |  110.76 26/7/2545 | 106.61 9/9/2545 |  107.1 22/10/2545 | 107.94
17/6/2545 |  110.8 29/72545 | 107.1 10/9/2545 | 107.52 23/10/2545 108
18/6/2545 | 1102 30/7/2545 | 106.8 11/9/2545 | 107.62 24/10/2545 | 107.81
19/6/2545 |  109.67 31/7/2545 | 107.41 12/9/2545 | 107.13 25/1012545 | 107.92
20/6/2545 | 108.94 1/8/2545 | 107.02 13/9/2545 | 108.06 28/10/2545 | 107.16
21/6/2545 | 108.19 2/8/2545 | 106.67 16/9/2545 | 108.24 29/10/2545 | 107.07
24/6/2545 | 1082 5/8/2545 | 107.27 17/9/2545 | 108.33 30/10/2545 | 107.07
25/6/2545 | 10757 6/8/2545 | 108.69 18/9/2545 | 107.76 31/10/2545 | 106.64
26/6/2545 | 106.56 118/2545 | 107.85 19/9/2545 107 17112545 | 106.08
27/6/2545 | 10637 8/8/2545 | 108.66 20/9/2545 | 107.53 4/11/2545 | 106.12
28/6/2545 | 106.11 9/8/2545 | 108.18 23/9/2545 | 107.86 5/11/2545 | 105.87
17712545 | 10651 12/8/2545 | 107.41 24/9/2545 | 107.52 6/1112545 |  105.6
2172545 | 106.8 13/8/2545 |  106.84 25/9/2545 | 107.79 7112545 | 104.97
31712545 | 107.05 14/8/2545 | 10679 26/9/2545 | 107.68 8/11/2545 |  104.5
41712545 | 107.14 15/8/2545 | 106.72 27/9/2545 | 107.53 12/11/2545 | 104.58
5/72545 | 107.66 16/8/2545 | - 106.65 30/9/2545 | 106.87 13/11/2545 | 105.1
8/72545 | 106.21 19/82545 | 107.52 1/10/2545 | 107.07 14/11/2545 | 10532
9/7/2545 | 105.65 20/8/2545 | 107.31 2/10/2545 | 107.16 15/11/2545 | 105.04
10/7/2545 | 106.08 21/82545 | 107.14 3/1012545 | 106.97 18/11/2545 | 1052
11/7/2545 | 10591 22/8/2545 | 108.13 411012545 | 107.6 19/11/2545 | 105.67
12/7/2545 | 105.89 23/8/2545 | 107.97 7/10/2545 | 107.55 20/11/2545 | 105.87
15/7/2545 | 104.67 26/8/2545 | 107.86 8/10/2545 | 108.07 21/11/2545 | 105.81
16/7/2545 | 104.49 27/8/2545 | 106.77 9/10/2545 | 106.94 22/11/2545 | 106.12
17/7/2545 | 104.42 28/8/2545 | 107.08 10/10/2545 | 1072 25/11/2545 | 106.54
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Yundlow | i Yundows | il Yudlow | dwdl Yundlow | il
1 aoams tl aoams bl aoams [ avaas
26/11/2545 | 106.53 17/1/2546 | 100.44 4/3/2546 | 9834 15/4/2546 |  99.85
27/11/2545 | 106.77 21/1/2546 | 100.15 5/3/2546 |  98.33 16/4/2546 |  99.04
29/11/2545 | 106.41 22/1/2546 | 100.23 6/3/2546 |  98.33 17/4/2546 | 99.34
9/12/2545 | 105.15 23/1/2546 |  99.93 7312546 | 98.04 21/4/2546 99.6
10/12/2545 | 105.61 24/1/2546 | 99.33 10/3/2546 |  97.84 22/4/2546 |  98.76
11/12/2545 |  105.42 27/1/2546 | 99.38 11/3/2546 | 97.99 23/4/2546 98.9
12/12/2545 | 104.5 28/1/2546 |  99.38 12/3/2546 |  98.35 24/4/2546 |  98.24
13/12/2545 |  103.95 29/1/2546 | 99.39 13/3/2546 |  99.64 25/4/2546 |  98.26
16/12/2545 | 104.11 30/1/2546 | 99.35 14/3/2546 | 99.97 28/4/2546 |  98.66
171212545 | 1037 31/1/2546 99.8 17/3/2546 | 100.88 29/4/2546 |  97.93
18/12/2545 | 103.54 3/2/2546 | 99.79 18/3/2546 | 100.8 30/4/2546 |  97.17
19/12/2545 | 103.54 4/2/2546 | 99.05 19/3/2546 | 101.51 1/5/2546 |  96.59
20/12/2545 | 103.47 5/2/2546 |  99.86 20/3/2546 | 101.23 2/5/2546 |  96.76
23/12/2545 | 103.57 6/212546 | 99.46 21/3/2546 | 101.96 5/5/2546 |  96.27
24/12/2545 | 10327 7212546 | 99.59 24/312546 | 100.95 6/5/2546 |  95.26
26/12/2545 | 102.92 10/2/2546 | 100.45 25/3/2546 | 100.78 7/5/2546 | 95.68
27/12/2545 | 102.43 11/2/2546 | 10032 26/3/2546 | 100.5 8/5/2546 |  94.98
30/12/2545 | 102.03 12/2/2546 | 100.59 27/3/2546 | 100.6 9/5/2546 |  95.02
31/12/2545 | 101.87 13/2/2546 | 99.53 28/3/2546 |  99.94 12/5/2546 |  94.59
2/1/2546 | 102.94 14/2/2546 |  99.95 31/3/2546 |  98.86 13/5/2546 |  94.64
3/1/2546 | 102.35 18/2/2546 | 100.61 1/4/2546 {  98.99 14/5/2546 |  94.74
6/1/2546 | 102.17 19/2/2546 | 100.07 2/412546 |  99.96 15/5/2546 |  95.29
7172546 | 102.51 20/2/2546 |  99.56 3/4/2546 | 100.06 16/5/2546 |  94.08
8/1/2546 | 101.65 21/2/2546 | 100.03 4/4/2546 | 1004 19/5/2546 93.8
9/1/2546 | 101.98 241212546 | 99.72 7/4/2546 | 100.79 20/5/2546 |  93.14
10/1/2546 | 101.33 25/212546 | 99.97 8/4/2546 | 100.46 21/5/2546 | 93.71
13/1/2546 | 101.55 26/2/2546 | 99.54 9/4/2546 | 100.11 22/5/2546 | 93.59
14/1/2546 | 101.29 271212546 | 99.98 10/4/2546 |  99.88 23/5/2546 |  92.84
15/1/2546 | 1013 28/2/2546 |  99.66 11/4/2546 | 100.18 27/5/2546 | 92.96
16/1/2546 | 100.83 3/3/2546 | 99.05 14/4/2546 | 99.99 28/5/2546 |  93.46




46

Yundow | dfl Fundow | dwit Yundlow | il Yundow | el
1 apaals [ avaals bl aoaas 9 aoaas
29/5/2546 |  92.55 11/7/2546 | 95.93 25/8/2546 |  99.18 711012546 |  91.88
30/5/2546 |  93.29 14/7/2546 | 96.13 26/8/2546 98.9 8/10/2546 | 91.62
2/6/2546 | 93.46 15/7/2546 | 97.02 27/8/2546 |  98.95 9/10/2546 |  92.02
3/6/2546 |  93.63 16/7/2546 96.6 28/8/2546 |  98.66 10/10/2546 |  91.59
4/6/2546 |  93.96 18/7/2546 |  96.66 29/8/2546 |  97.99 13/10/2546 |  92.08
5/6/2546 92.6 211712546 | 9622 2/9/2546 |  99.08 14/10/2546 |  91.86
6/6/2546 |  93.49 22/7/2546 | 96.44 3/9/2546 | 98.92 15/10/2546 |  92.59
9/6/2546 |  93.48 23/7/2546 | 95.32 4/9/2546 |  98.15 16/10/2546 |  92.68
10/6/2546 |  93.63 24/7/2546 | 9539 5/9/2546 |  97.07 17/10/2546 |  92.11
11/6/2546 |  92.96 25/7/2546 | 94.94 8/9/2546 | 97.36 20/10/2546 |  92.58
12/6/2546 |  92.87 28/7/2546 | 95.09 9/9/2546 |  96.43 21/10/2546 |  92.32
13/6/2546 | ~ 92.25 29/7/2546 | 95.43 10/9/2546 |  96.61 22/10/2546 |  91.26
16/6/2546 |  92.49 30/7/2546 |  96.14 11/9/2546 | 96.61 23/10/2546 | 91.27
17/6/2546 | 92.67 317712546 | 96.87 12/9/2546 96 24/10/2546 |  91.45
18/6/2546 |  93.19 1/8/2546 | 9658 15/9/2546 |  96.11 27/10/2546 |  91.62
19/6/2546 |  93.21 4/8/2546 | 96.19 16/9/2546 |  96.65 28/10/2546 | 91.94
20/6/2546 | 93.89 5/8/2546 |  95.87 17/9/2546 | 95.87 29/10/2546 |  91.93
23/6/2546 | 94.08 6/8/2546 |  96.27 18/9/2546 |  95.87 30/1012546 |  92.22
24/6/2546 | 9438 7/8/2546 |  95.81 19/9/2546 | 94.76 31/10/2546 {  92.61
25/6/2546 |  94.08 8/8/2546 |  96.26 22/9/2546 | 94.01 3/11/2546 | 93.64
26/6/2546 |  94.99 11/8/2546 |  95.85 23/9/2546 |  94.16 41172546 | 9334
27/6/2546 | 95.04 12/8/2546 96.4 24/9/2546 | 93.75 5/11/2546 | 93.71
30/6/2546 |  94.54 13/8/2546 |  96.19 25/9/2546 |  93.85 6/11/2546 |  93.93
1/7/2546 | 94.28 14/8/2546 |  96.49 26/9/2546 93.8 7/11/2546 | 93.04
21712546 | 9421 15/8/2546 |  96.62 29/9/2546 |  92.88 10/11/2546 | 9327
3/7/2546 | 94.36 18/8/2546 |  97.34 30/9/2546 | 92.73 11/11/2546 | 93.01
717/2546 | 95.52 19/8/2546 97.4 1/10/2546 | 9238 12/11/2546 |  92.19
8712546 |  95.72 20/8/2546 |  97.45 2/10/2546 |  92.49 13/11/2546 |  91.53
9/712546 |  95.62 21/8/2546 |  98.59 3/10/2546 93.1 14/112546 | 9137
107712546 | 95.56 22/8/2546 |  98.86 6/10/2546 |  92.36 17112546 |  91.59




47

Yundows | il Yundow | il Tudow | it Sundorws | il
bl aoams b Avams pil Aoams i avaas
18/11/2546 |  90.31 21112547 | 86.68 17/2/2547 |  84.88 30/32547 | 88.43
19/11/2546 | 90.71 5/112547 |  86.04 18/2/2547 |  85.78 3132547 | 8759
20/11/2546 | 90.77 6/12547 |  85.81 19/2/2547 | 85.69 1/42547 | 87.22
21/11/2546 90.6 M2547 | 8629 20/2/2547 87.1 2/4/2547 |  88.48
24/11/2546 |  91.54 812547 | 8553 231212547 | 86.84 5/4/2547 |  89.19
25/11/2546 |  91.43 9112547 |  85.24 241212547 | 86.13 6/4/2547 88.6
26/11/2546 |  90.54 12/1/2547 | 85.66 25/2/2547 | 87.26 7412547 | 88.35
28/11/2546 90.2 13/1/2547 | 85.41 26/2/2547 |  87.65 8/4/2547 89
1/12/2546 | 90.34 14/1/2547 | 86.14 2722547 | 87.31 12/4/2547 | 88.97
2/12/2546 | 89.59 15/1/2547 | 86.47 1/3/2547 | 87.51 13/4/2547 | 89.92
3/12/2546 89.5 16/1/2547 | 87.58 2312547 | 89.17 14/4/2547 90.3
4/12/2546 89.7 20/1/2547 | 86.66 332547 |  89.15 15/4/2547 | 90.02
5/12/2546 | 89.12 21/1/2547 | 86.22 4312547 |  89.12 16/4/2547 | 89.91
8/12/2546 |  88.73 22112547 | 85.81 5/32547 |  88.17 19/4/2547 89.9
9/12/2546 88.6 23/12547 | 86.67 8/3/2547 87.8 20/4/2547 | 90.97
10/12/2546 |  89.06 26/1/2547 |  87.13 9/3/2547 |  88.52 21/4/2547 913
11/12/2546 |  88.87 2712547 | 86.31 10/3/2547 89 22/412547 | 90.64
12/12/2546 88.6 28/1/2547 | 87.32 11/3/2547 | 88.34 23/4/2547 | 91.03
15/1212546 | 8841 29/1/2547 |  87.54 12/3/2547 | 89.07 26/4/2547 |  90.75
16/1212546 |  88.38 3012547 | 87.16 15/3/2547 | 88.79 27/4/2547 | 9043
17/1212546 |  87.98 202/2547 87.4 16/3/2547 | 88.69 28/4/2547 | 91.23
18/12/2546 |  87.89 3212547 | 86.83 17/3/2547 88.7 29/4/2547 | 90.59
19/12/2546 |  88.16 4212547 | 86.87 18/3/2547 |  87.58 30/4/2547 | 90.51
22/12/2546 |  88.03 5212547 | 86.75 19/3/2547 |  88.16 3/5/2547 |  90.78
23/12/2546 | 8791 61212547 |  85.92 22/32547 | 87.77 4/5/2547 | 89.71
24/12/2546 | 8755 9212547 |  85.97 23/3/2547 87.7 5/5/2547 |  89.39
26/12/2546 |  87.65 10/2/2547 |  85.95 24/3/2547 |  88.91 6/52547 |  89.91
20/12/2546 |  87.39 11/2/2547 | 85.11 2532547 | 88.86 7512547 | 91.16
30/12/2546 |  86.97 12/2/2547 |  85.18 26/3/2547 |  88.79 10/5/2547 | 91.65
31/12/2546 | 8678 13/2/2547 | 85.55 29/3/2547 88.5 11/5/2547 | 9151




48

Yundow |l Sundiows | dwil Funfow | il Yundew | vl
b aoams Y aoams b avamy bl aoaats
12/5/2547 | 91.29 29/6/2547 |  89.35 11/8/2547 88.8 23/9/2547 | 884
13/5/2547 | 92.07 30/6/2547 |  88.83 12/8/2547 |  88.77 24/9/2547 |  88.31
14/52547 | 91.62 1/7/2547 |  88.87 13/8/2547 87.9 27/9/2547 |  88.18
18/52547 | 91.21 2712547 | 87.99 16/8/2547 |  87.94 28/9/2547 | 88.16
19/5/2547 | 90.67 6/71/2547 |  88.27 17/8/2547 | 88.04 29/9/2547 88.1
20/52547 | 90.79 2547 | 87.63 18/8/2547 |  88.02 30/9/2547 |  87.41
21/5/2547 | 90.64 8/72547 |  87.57 19/8/2547 | 87.76 1/10/2547 87.6
24/52547 | 90.47 9/1/2547 | 8735 20/8/2547 |  88.08 4/1012547 |  88.42
25/5/2547 | 89.89 12/7/2547 | 87.41 23/8/2547 | 89.07 5/10/2547 |  88.23
26/5/2547 89.8 13/7/2547 | 87.78 24/8/2547 | 89.46 6/10/2547 |  88.42
27/5/2547 | 8871 147712547 | 87.66 25/8/2547 | - 89.46 711012547 | 88.32
28/5/2547 | 889 15/7/2547 | 87.89 26/8/2547 | 89.32 8102547 |  87.51
1/6/2547 | 88.77 16/7/2547 |  87.13 27/8/2547 |  89.83 11/10/2547 | 87.58
2/6/2547 |  88.89 19/7/2547 | 87.19 30/8/2547 89.7 12/10/2547 | 87.96
3/6/2547 |  88.99 2072547 | 87.83 31/8/2547 |  88.83 13/10/2547 |  87.86
4/6/2547 |  88.56 21/7/2547 | 88.44 1/9/2547 | 88.85 14/1012547 | 87.62
/62547 | 8822 22/712547 | 88.35 2972547 | 88.94 15/10/2547 | 87.12
8/6/2547 | 88.51 23/7/2547 | 89.27 3/9/2547 | 89.64 18/1012547 |  87.15
9/6/2547 |  89.75 26/7/2547 | 89.11 7/9/2547 | 89.29 1971012547 | 86.85
10/6/2547 | 89.26 27/712547 89.7 8/9/2547 |  88.79 20/10/2547 | 86.41
14/6/2547 | 89.98 28/7/2547 | 89.84 9/9/2547 |  88.51 21/10/2547 86.1
15/6/2547 | 89.18 29/7/2547 | 89.93 10/9/2547 | 88.41 22/10/2547 | 85.69
16/6/2547 | 90.01 30/72547 | 89.92 13/9/2547 | 88.51 25/10/2547 | 84.97
17/6/2547 | 89.76 2/8/2547 |  89.85 14/9/2547 | 88.45 26/102547 | 85.17
21/6/2547 89.2 3/8/2547 |  89.59 15/9/2547 |  89.15 27/10/2547 | 85.45
22/6/2547 89.3 4/8/2547 | 89.58 16/9/2547 |  88.81 28/10/2547 |  85.23
23/6/2547 89.4 5/8/2547 | 89.72 17/9/2547 |  88.84 29/10/2547 |  84.88
24/6/2547 | 88.74 6/8/2547 | 8834 20/9/2547 |  88.97 1/11/2547 |  85.22
25/6/2547 |  88.78 9/8/2547 |  88.43 21/9/2547 | 88.12 2/112547 | 8533
28/6/2547 |  88.75 10/8/2547 |  88.78 22/912547 |  88.46 3/1172547 | 84.68




49

Fundow/ | il Yundow | dwil Yunfleow | dudl Yunfow | il
B aoaas % apams b Aoans bl aoaas
41172547 | 84.49 1711212547 | 82.06 1/2/2548 |  83.47 16/3/2548 |  81.63
5/11/2547 83.9 20/12/2547 | 81.64 2/2/2548 |  83.55 17312548 |  81.82
8/11/2547 |  84.12 21/12/2547 | 81.92 3/2/2548 | 83.95 18/3/2548 |  82.06
9112547 | 8427 22/1212547 | 81.97 4/2/2548 |  84.43 21/3/2548 |  82.98
10/11/2547 | 84.41 23/12/2547 | 8133 71212548 | 85.07 22132548 | 83.42
11/11/2547 | 84.27 2711212547 | 80.72 8/2/2548 |  85.15 23/3/2548 |  83.93
12/11/2547 | 83.78 28/12/2547 | 80.86 9/2/2548 |  84.94 24/3/2548 | 84.23
15/11/2547 | 84.02 29/12/2547 80.9 10/2/2548 |  84.58 28/3/2548 |  84.55
16/11/2547 |  83.86 30/12/2547 | 80.64 11/2/2548 | 84.58 29/3/2548 |  84.31
17/11/2547 | 83.32 31/12/2547 | 80.85 14/2/2548 | 83.95 30/3/2548 | 8433
18/11/2547 |  83.89 3/1/2548 | 8137 151212548 | 83.64 31/3/2548 84.1
19/11/2547 |~ 83.24 4/172548 | 8247 16/2/2548 | 83.76 1/4/2548 |  84.41
22112547 | 83.15 5/1/2548 |  82.45 17/212548 | 8347 4/4/2548 | 84.79
23/11/2547 |  82.87 6/12548 |  83.07 18/2/2548 |  83.48 5/4/2548 |  84.78
24/112547 | 8241 7/1/2548 83.6 221212548 | 82.49 6/412548 |  84.78
26/11/2547 | 8177 10/1/2548 |  83.21 231212548 | 82.87 7/4/2548 |  84.85
29/11/2547 | 82.05 11/1/2548 | 83.05 24/2/2548 | 82.95 8/4/2548 84.4
30/112547 | 8178 12/1/2548 | 8221 25/2/2548 |  82.64 11/4/2548 | 8422
1/12/2547 |  81.39 13/1/2548 | 82.45 28/2/2548 |  82.66 12/4/2548 | 84.47
211212547 82 14/1/2548 | 8297 1/3/2548 |  82.83 13/4/2548 |  84.44
3/12/2547 | 80.94 18/1/2548 | 83.46 2/3/2548 | 83.07 14/4/2548 | 85.12
6/12/2547 |  81.41 19/1/2548 | 83.55 3/3/2548 83.3 15/4/2548 |  84.48
71212547 | 81.29 2012548 | 83.86 4/3/2548 |  82.52 18/4/2548 | 84.02
8/12/2547 |  81.81 21/1/2548 | 83.49 7/3/2548 | 82.71 19/4/2548 |  83.62
91212547 |  82.26 24/1/2548 | 8333 8/3/2548 |  81.93 20/4/2548 |  83.52
10/12/2547 | 82.67 25/12548 |  83.94 9/3/2548 |  81.78 21/4/2548 | 83.73
13/12/2547 | 82.16 26/12548 |  83.28 10/3/2548 |  81.57 22/4/2548 | 83.51
14/12/2547 | 82.28 27/1/2548 | 8335 11/3/2548 | 81.44 25/4/2548 83.8
15/12/2547 | 81.65 28/1/2548 |  83.45 14/3/2548 |  81.96 26/4/2548 |  83.98
16/12/2547 | 82.44 31/1/2548 | 8347 15/3/2548 |  82.17 27/4/2548 | 84.26




50

Yundows | dudl Yundiow | il Yundow | il Tundow | ewil
3 aoams bl apaaTs El Avas 1 aoaats
28/4/2548 | 8433 10/6/2548 |  88.69 25/7/2548 |  89.63 6/9/2548 |  86.64
29/4/2548 |  84.39 13/6/2548 |  88.92 26/7/2548 | 90.07 7/9/2548 | 86.91
2/512548 | 84.55 14/6/2548 | 8931 27/7/2548 89.8 8/9/2548 |  87.03
3/52548 |  84.42 15/6/2548 |  83.63 28/7/2548 |  89.35 9/9/2548 |  86.85
4/5/2548 |  83.95 16/6/2548 |  88.72 29/7/2548 | 89.38 12/9/2548 | 87.66
5/52548 |  83.95 17/6/2548 |  87.66 1/8/2548 |  88.91 14/9/2548 |  87.68
6/5/2548 |  84.62 20/6/2548 |  88.49 2/8/2548 |  88.78 14/9/2548 |  87.65
9/5/2548 84.6 21/6/2548 | 88.22 3/8/2548 |  88.02 15/9/2548 |  88.04
10/5/2548 |  84.41 22/6/2548 | 88.58 4/8/2548 | 8779 16/9/2548 |  88.06
11/5/2548 |  84.89 23/6/2548 | 89.14 5/8/2548 88 19/9/2548 |  88.45
12/5/2548 |  85.65 24/6/2548 88.7 8/8/2548 87.9 20/9/2548 |  88.67
13/5/2548 | ~ 86.11 27/6/2548 |  88.44 9/8/2548 |  87.89 21/9/2548 |  87.81
16/5/2548 86.1 28/6/2548 |  89.03 10/8/2548 |  87.58 22/9/2548 88.5
17/5/2548 | ~ 86.36 29/6/2548 89.1 11/8/2548 |  86.94 23/9/2548 |  89.29
18/5/2548 |  85.85 30/6/2548 |  89.15 12/8/2548 |  86.98 26/9/2548 | 89.11
19/5/2548 | 86.14 1/7/2548 | 90.18 15/8/2548 | 8734 27/9/2548 |  89.62
20/5/2548 86.6 5/172548 | 90.34 16/8/2548 87.4 28/9/2548 |  89.24
23/5/2548 | 86.46 61712548 | 90.39 17/8/2548 | 87.97 29/9/2548 |  89.57
24/5/2548 | 86.49 17/2548 90.3 18/8/2548 | 8855 30/9/2548 |  89.44
25/5/2548 |  86.38 8/7/2548 |  90.18 19/8/2548 88.6 3/10/2548 |  90.14
26/5/2548 | 86.85 11/7/2548 | 89.51 22/8/2548 88.1 4/1012548 | 90.15
27/52548 | 86.42 12/7/2548 | 88.45 23/8/2548 |  88.14 5/10/2548 |  89.72
31/5/2548 | 87.73 13/72548 | 89.34 24/8/2548 |  87.92 6/10/2548 |  88.78
1/6/2548 |  88.22 14/7/2548 | 89.41 25/8/2548 | 8773 7/10/2548 |  89.07
2/6/2548 |  87.85 15/7/2548 | 89.72 26/8/2548 |  87.87 10/10/2548 |  89.53
3/6/2548 |  87.99 18/7/2548 |  89.68 29/8/2548 |  88.15 11/10/2548 90
6/6/2548 |  87.74 19/7/2548 | 89.96 30/8/2548 | 8838 12/10/2548 |  89.69
7/6/2548 | 87.52 20/7/2548 | 89.38 31/8/2548 |  87.59 13/10/2548 |  89.82
8/6/2548 87.9 21/7/2548 |  88.95 1/9/2548 | 86.59 14/10/2548 |  89.42
9/6/2548 |  88.03 22/72548 |  89.66 2/9/2548 | 86.31 17/10/2548 |  89.91




Twidew | Al Yundow | dwii Yundlow | il Tundow | e
0 aoaas il aoams £l aoaa1s b aoams
18/10/2548 |  90.35 30/11/2548 |  91.57 13/172549 |  88.86 2822549 | 90.1
19/10/2548 | 90.05 11212548 | 919 17/1/2549 |  89.28 1/3/2549 | 902
20/10/2548 |  89.78 21212548 | 91.93 18/1/2549 | 8935 2/3/2549 |  89.57
21/1012548 | 90.26 5/12/2548 | 91.54 19/1/2549 |  89.43 3/312549 |  89.59
24/10/2548 |  90.12 6/12/2548 |  91.48 20/1/2549 | 89.04 6/3/2549 |  89.91
25/10/2548 |  89.25 71212548 | 91.86 23/1/2549 | 88.01 /312549 | 90.71
26/10/2548 89.59 8/12/2548 91.27 24/1/2549 88.31 8/3/2549 90.59
27102548 | 89.1 9/12/2548 | 913 25112549 | 884 9/3/2549 |  90.78
28/10/2548 |  89.58 12/12/2548 | 9032 26/1/2549 | 88.59 10/3/2549 |  90.85
31/1012548 | 90.14 13/12/2548 | 90.42 27/1/2549 | 89.33 13/3/2549 |  90.48
1/1172548 | 90.07 14/12/2548 | 89.91 30/1/2549 | 89.43 14/3/2549 | 90.04
2/1112548 | 89.76 15/12/2548 | 89.99 31/1/2549 | 88.96 15/3/2549 |  89.73
3/11/2548 | 90.44 16/12/2548 |  89.66 1/2/2549 | 89.41 16/3/2549 |  89.13
4112548 | 9132 19/12/2548 | 89.86 2202549 | 89.44 17/3/2549 | 88.97
71112548 | 915 201212548 | 90.73 3/2/2549 |  89.87 2032549 | 89.17
8/11/2548 |  91.51 21/12/2548 | 91.07 6/2/2549 | 9034 21532549 | 89.62
9/11/2548 | 91.64 22/12/2548 | 90.75 71212549 | 90.16 22132549 | 89.77
10/11/2548 | 92.06 23/12/2548 | 90.78 8/2/2549 | 903 23/3/2549 | 90.44
11/11/2548 | 91.84 27/12/2548 | 91.09 9/2/2549 |  90.19 24/3/2549 | 90.01
14112548 | 921 28/12/2548 | 9111 10/2/2549 | 90.59 27/3/2549 90
15/11/2548 92 29/12/2548 | 91.11 131212549 | 90.6 28/3/2549 | 90.21
16/11/2548 | 92.32 30/12/2548 | 91.07 14/2/2549 | 90.49 20/3/2549 | 90.16
17112548 | 91.93 3/1/2549 |  89.73 15/2/2549 | 90.79 30/3/2549 | 89.33
18/11/2548 |  91.88 4172549 | 89.24 16/2/2549 | 90.65 31/3/2549 | 89.76
21/11/2548 92.01 5/1/2549 89.35 17/2/2549 90.45 3/4/2549 89.66
22/11/2548 |  91.63 6/12549 | 889 2122549 | 90.6 4/4/2549 |  88.88
23/11/2548 |  91.43 9/1/2549 |  89.36 22/212549 | 90.56 5/4/2549 |  88.74
25/11/2548 | 92.05 10/1/2549 |  89.41 23/2/2549 | 9041 6/412549 |  89.06
28/11/2548 | 9121 11/1/2549 |  88.96 24/2/2549 | 90.56 7142549 | 89.69
29/1172548 | 918 12/172549 | 895 271212549 | 90.67 10/412549 | 89.65
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Tundew | dwil Tunfow | dwit Yundew | il Fundow | il
b avoaas b avaa1s b aoad pi| avaa3
11/4/2549 |  89.34 24/5/2549 | 85.03 /2549 | 85.01 18/8/2549 |  85.09
12/4/2549 | 89.59 25/5/2549 |  84.65 10/7/2549 | 85.45 21/8/2549 |  84.78
13/4/2549 |  89.59 26/5/2549 |  85.16 11/7/2549 | 8538 22/8/2549 85.1
17/4/2549 |  88.68 30/5/2549 | 8435 12/7/2549 |  85.82 23/8/2549 |  85.13
18/4/2549 |  87.93 31/5/2549 |  84.72 13/7/2549 |  85.82 24/8/2549 | 8531
19/4/2549 |  87.87 1/6/2549 |  84.76 14/7/2549 86.1 25/8/2549 |  85.42
20/4/2549 | 8831 2/6/2549 | 84.04 17/7/2549 | 86.98 28/8/2549 |  85.23
21/4/2549 |  88.05 5/6/2549 | 84.28 18/7/2549 |  87.05 29/8/2549 |  84.94
24/4/2549 | 87.56 6/6/2549 | 84.84 19/7/2549 |  86.48 30/8/2549 |  84.92
25/4/2549 |  87.37 7/6/2549 | 84.97 20/7/2549 | 86.28 31/8/2549 |  85.06
26/4/2549 87.26 8/6/2549 85.8 21/7/2549 85.91 1/9/2549 84.92
27/4/2549 |  86.68 9/6/2549 | 8575 241712549 | 86.38 5/9/2549 85
28/4/2549 |  85.97 12/6/2549 |  86.03 25/712549 | 86.65 6/9/2549 |  85.08
1/5/2549 86.2 13/6/2549 |  86.44 26/7/2549 |  85.89 71912549 | 85.55
1/5/2549 | 84.92 14/6/2549 |  86.05 211712549 | 85.85 8/9/2549 |  85.94
2/5/2549 |  85.87 15/6/2549 |  85.86 28/7/2549 | 85.38 11/9/2549 |  85.89
3/5/2549 [ 85.88 16/6/2549 |  85.94 31772549 85.3 12/9/2549 |  85.86
4/52549 | 85.46 19/6/2549 | 8633 1/8/2549 | 85.05 13/9/2549 |  85.83
5/5/2549 |  85.14 20/6/2549 | 86.12 2/8/2549 | 85.12 14/9/2549 |  85.68
8/5/2549 | 8524 21/6/2549 |  85.75 3/8/2549 | 85.00 15/9/2549 | 8597
9/52549 |  84.73 22/6/2549 | 86.44 4/8/2549 |  84.58 18/9/2549 |  85.77
10/5/2549 |  84.78 23/6/2549 | 86.88 7/8/2549 |  84.85 19/9/2549 |  85.92
11/5/2549 |  84.25 26/6/2549 | 86.42 8/8/2549 |  85.17 20/9/2549 |  85.86
12/5/2549 | 83.91 27/6/2549 | 86.58 9/8/2549 |  84.69 21/9/2549 | 8522
15/5/2549 |  84.71 28/6/2549 86.7 10/8/2549 |  85.09 22/9/2549 |  85.24
16/5/2549 |  84.21 29/6/2549 85.9 11/8/2549 |  85.49 25/9/2549 |  85.38
18/5/2549 |  84.39 30/6/2549 |  85.16 14/8/2549 |  85.61 26/9/2549 85.7
19/5/2549 |  84.86 31712549 | 85.19 15/8/2549 |  85.18 27/9/2549 |  85.67
22/5/2549 84.4 5/72549 | 85.61 16/8/2549 |  84.89 28/9/2549 |  85.77
23/5/2549 |  84.98 6/7/2549 |  85.34 17/8/2549 |  85.03 29/9/2549 |  86.03
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Yundew | Quil Yundow | dwil Yundows | @il Yundow | @il
b avaas b avaas b Ao pi aeaats
2/10/2549 85.6 131172549 | 85.31 27/12/2549 | 83.95 12/2/2550 |  85.14
3/10/2549 |  85.73 14/11/2549 | 85.31 28/12/2549 |  83.82 13/2/2550 |  84.74
4/10/2549 |  85.83 15/11/2549 | 8534 29/12/2549 |  83.65 14/2/2550 |  84.11
5/10/2549 |  85.92 16/1112549 |  85.53 3/112550 83.9 15/2/2550 |  84.12
6/10/2549 |  86.49 17/11/2549 | 8531 4112550 | 8431 16/2/2550 |  84.06
9/10/2549 |  86.53 20/11/2549 |  85.35 5/1/2550 |  84.66 201212550 |  84.15
10/1012549 | 87.04 21/11/2549 | 8524 8/1/2550 |  84.49 21202550 |  84.27
11/10/2549 87.1 22/11/2549 | 84.61 9/1/2550 | 8478 21212550 | 8434
12/1012549 |  86.86 24/11/2549 | 83.66 10/1/2550 | 85.06 23/2/2550 |  84.08
13/1012549 | 87.12 27/11/2549 | 83.52 11/1/2550 | 85.32 261212550 |  83.89
16/10/2549 |  86.91 28/11/2549 | 8321 12/1/2550 | 85.02 271212550 | 83.58
17/10/2549 |  86.82 29/11/2549 | 8351 16/1/2550 85.1 28/2/2550 |  83.61
18/10/2549 |  86.87 30/11/2549 | 82,91 17/1/2550 | 84.93 1/3/2550 |  83.81
19/10/2549 |  86.28 1/12/2549 | 8247 18/1/2550 |  84.92 232550 | 83.74
20/10/2549 |  86.32 411212549 | 82.46 19/1/2550 | 8491 5/3/2550 |  84.09
23/1012549 |  86.74 5/12/2549 |  82.52 22/1/2550 | 85.03 6/3/2550 |  83.98
24/10/2549 | 86.69 6/12/2549 |  82.75 23/1/2550 | 84.66 /312550 | 83.76
25/10/2549 | 8637 7112/2549 82.8 24/1/2550 | 84.92 8/3/2550 |  84.11
26/10/2549 |  85.89 8/12/2549 83.3 25/1/2550 |  85.15 9/3/2550 | 8425
27/10/2549 |  85.52 11/12/2549 | 83.12 26/1/2550 |  85.16 12/3/2550 |  83.84
30/1012549 |  85.67 1211212549 | 82.96 29/1/2550 |  85.08 13/3/2550 83.7
31/10/2549 |  85.29 13/1212549 | 83.32 30/1/2550 |  85.02 14/3/2550 | 83.69
1/11/2549 |  85.46 141212549 |  83.63 31/1/2550 |  84.65 15/3/2550 |  83.59
2/11/2549 | 8535 15/1212549 | 84.07 1/2/2550 | 84.68 16/3/2550 |  83.19
3112549 | 8571 18/1212549 |  83.96 21212550 |  84.98 19/3/2550 83.3
6/11/2549 |  85.72 191212549 | 8337 5/2/2550 |  85.04 20/3/2550 | 83.08
7/11/2549 | 8539 20/12/2549 |  83.49 6/2/2550 |  84.79 21312550 |  82.73
8/11/2549 |  85.48 21/12/2549 |  83.54 71212550 | 84.68 22/3/2550 | 83.08
9/11/2549 {  85.11 22/12/2549 | 83.81 81212550 |  84.71 23/312550 | 83.31
10/11/2549 |  85.09 26/12/2549 |  84.06 9/2/2550 |  84.88 26/3/2550 83.1
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Fundews | Awit Yundew | il Yunfow | dadi Yundow | vl
bl aoaa1s [ aoaas b aoams b aeaa1s
27/3/2550 |  82.94 8/5/2550 |  81.95 20/6/2550 | 82.61 2/8/2550 |  80.67
28/3/2550 |  83.08 9/5/2550 |  82.01 21/6/2550 82.7 3/8/2550 | 8031
20/3/2550 |  83.08 10/5/2550 | 8227 22/6/2550 |  82.32 6/8/2550 |  80.21
30/3/2550 |  82.93 11/5/2550 |  82.11 25/6/2550 | 8234 7/8/2550 | 80.56
2/4/2550 |  82.87 14/5/2550 |  82.04 26/6/2550 | 82.37 8/8/2550 | 8032
3/4/2550 |  83.15 15/5/2550 |  81.75 27/6/2550 |  82.32 9/8/2550 |  80.79
4/4/2550 | 82.96 16/5/2550 |  82.15 28/6/2550 | 82.27 10/8/2550 80.7
5/412550 | 82.67 17/5/2550 | 82.32 29/6/2550 81.9 13/8/2550 |  81.11
6/4/2550 |  82.99 18/5/2550 |  82.17 21712550 | 81.42 14/8/2550 |  81.54
9/4/2550 |  83.09 21/5/2550 |  82.37 3/72550 | 81.48 15/8/2550 |  81.97
10/4/2550 82.7 22/5/2550 | 82.43 5/7/2550 | 81.56 16/8/2550 | 8171
11/4/2550 | 82.67 23/5/2550 82.3 6/7/2550 |  81.44 17/8/2550 |  81.43
12/4/2550 |  82.36 24/5/2550 | 82.42 9/7/2550 |  81.44 20/8/2550 |  81.42
13/4/2550 |  82.17 25/5/2550 | 82.38 10/7/2550 |  80.75 21/8/2550 |  81.51
16/4/2550 |  82.17 29/5/2550 |  82.33 117712550 | 80.82 22/8/2550 | 81.22
17/4/2550 |  81.82 30/5/2550 | 82.42 12/7/2550 | 80.63 23/8/2550 |  81.13
18/4/2550 |  81.54 31/5/2550 82.3 13/7/2550 | 80.58 24/8/2550 |  80.64
19/4/2550 | 81.55 1/6/2550 | 82.29 16/7/2550 | 80.55 27/8/2550 | 80.76
20/4/2550 |  81.68 4/6/2550 | 82.01 17/7/2550 |  80.46 28/8/2550 |  80.98
23/4/2550 81.7 5/6/2550 |  81.91 18/7/2550 | 80.39 29/8/2550 |  80.64
24/4/2550 |  81.45 6/6/2550 | 81.92 1977/2550 | 80.44 30/8/2550 80.8
25/4/2550 |  81.42 7/6/2550 | 82.31 20/7/2550 | 80.26 31/8/2550 |  80.81
26/4/2550 |  81.78 8/6/2550 |  82.65 23/7/2550 | 80.33 4/9/2550 | 80.85
27/4/2550 | 81.47 11/6/2550 |  82.72 24/7/2550 80.1 5/9/2550 |  80.64
30/4/2550 81.4 12/6/2550 |  82.95 25/7/2550 | 80.56 6/9/2550 |  80.48
1/5/2550 |  81.66 13/6/2550 |  83.03 26/7/2550 |  80.44 7912550 | 79.95
2/5/2550 |  81.77 14/6/2550 |  83.08 27/7/2550 81 10/9/2550 |  79.87
3/5/2550 |  81.95 15/6/2550 |  82.79 30/7/2550 | 80.69 11/9/2550 | 79.67
4/5/2550 |  81.76 18/6/2550 |  82.69 31/712550 | 80.84 12/9/2550 | 79.45
/512550 | 81.68 19/6/2550 |  82.55 1/8/2550 |  80.85 13/9/2550 |  79.58
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Tundow | awfl Yundow | vl Yundow | dwil Yundeosy | il
bl Avaa1s bl aoaals b aoaa1s bl aoams
14/9/2550 | 79.65 26/10/2550 77 10/12/2550 | 76.05 241112551 | 75.73
17/9/2550 | 79.7 29/10/2550 |  76.89 1171212550 | 76.23 25/112551 |  75.93
18/9/2550 | 79.21 30/10/2550 |  76.75 12/12/2550 | 76.13 28/112551 | 75.59
19/9/2550 | 79.23 31/10/2550 |  76.61 13/12/2550 76.6 29/112551 | 75.52
20/9/2550 |  78.62 1/11/2550 76.7 14/12/2550 |  77.93 30/112551 |  75.25
21/9/2550 |  78.58 2/1112550 | 76.31 17122550 | 77.42 31112551 | 75.17
24/9/2550 | 78.63 5/11/2550 |  76.41 18/12/2550 | 7739 1/2/2551 | 7548
25/9/2550 |  78.33 6/11/2550 | 75.99 19/12/2550 |  77.55 4nnss1 | 1542
26/9/2550 |  78.54 711/2550 | 75.46 20/12/2550 | 77.73 5212551 | 76.13
27/9/2550 | 78.33 8/11/2550 |  75.18 21/12/2550 | 77.62 61212551 | 76.17
28/9/2550 |  77.69 9/11/2550 |  75.39 24/12/2556 | 77.59 7212551 | 76.81
1/10/2550 | ~ 77.92 12/11/2550 | 75.98 26/12/2550 | 77.25 81212551 |  76.65
2/10/2550 | 78.27 131112550 |  75.75 271212550 | 76.73 11/2/2551 | 76.63
3/10/2550 |  78.62 14/112550 | 7578 28/12/2550 76.1 12/2/2551 76.4
411012550 |  78.39 15112550 | 76.02 31/12/2550 |  76.96 13/2/2551 | 76.43
5/10/2550 | 7832 16/11/2550 |  75.79 21112551 | 76.07 14212551 | 76.14
8/10/2550 |  78.74 19/11/2550 | 75.86 3/12551 | 75.86 15/2/2551 | 76.04
9/10/2550 | 78.45 20/11/2550 | 75.19 412551 | 7592 19/2/2551 | 76.04
10/10/2550 | 7835 21/11/2550 |  75.02 M55l | 7622 20122551 | 76.12
11/10/2550 |  78.09 23/11/2550 | 75.05 8/1/2551 |  76.06 2122551 | 75.69
12/10/2550 |  78.18 26/11/2550 | 74.81 9/1/2551 | 7639 2222551 | 75.52
15/10/2550 |  78.08 27/11/2550 | 75.14 10/1/2551 | 75.93 251212551 | 7552
16/10/2550 | 78.23 28/11/2550 | 75.28 11/1/2551 | 75.98 261212551 | 74.69
17/10/2550 |  78.02 29/11/2550 | 75.63 14/1/2551 | 75.54 271212551 | 74.27
18/10/2550 |  77.57 30/11/2550 | 76.17 15/1/2551 | 75.69 281212551 |  73.78
19/10/2550 |  77.34 3/1212550 | 76.01 16/1/2551 | 76.15 291212551 | 73.76
22/10/2550 | 77.95 41212550 | 75.72 17172551 | 7631 3/3/2551 | 73.67
23/10/2550 | 77.57 5/12/2550 | 76.42 18/1/2551 | 7639 432551 | 7372
24/10/2550 | 77.53 6/12/2550 | 76.35 22/1/2551 | 76.28 532551 |  73.42
25/10/2550 |  77.26 71122550 | 76.27 23/12551 | 7636 6/32551 |  72.91




Tundew | vl Junfow/ | il Yundows | diwil Yundow | il
[l aeaa1s b aoaas bl avaans bl aoaans
71312551 | 73.01 21/42551 | 71.65 3/6/2551 | 73.29 16/7/2551 7
10/3/2551 |  72.98 22/4/2551 | 71.39 4/6/2551 | 73.51 17/72551 | 72.18
1132551 | 73.15 23/412551 | 71.85 5/6/2551 | 73.03 18/7/2551 | 72.17
1232551 | 7233 24/4/2551 | 72.54 6/6/2551 | 72.34 21772551 | 71.85
13/3/2551 | 71.96 25142551 | 72.67 9/6/2551 |  73.14 221712551 | 72.45
14/3/2551 | 71.67 28/412551 | 72.54 10/6/2551 |  73.65 23/712551 | 72.78
17/32551 | 71.37 29/4/2551 |  72.87 11/6/2551 | 73.25 24772551 | 72.84
18/3/2551 | 7173 30/412551 | 72.52 12/6/2551 | 73.82 25/712551 72.8
19/3/2551 | 72.06 1/5/2551 | 73.24 13/6/2551 | 74.06 28/712551 | 72.65
20312551 | 72.81 2/52551 | 73.49 16/6/2551 | 73.68 29/712551 | 73.27
24/3/2551 |  72.88 2/5/2551 | 72.95 17/6/2551 | 73.49 30712551 73.3
25/3/2551 | 72.09 5/5/2551 73.1 18/6/2551 73.4 317772551 | 73.29
26/3/2551 | 71.44 6/5/2551 |  73.09 19/6/2551 | 73.49 1/8/2551 | 73.36
27/3/2551 |  71.54 7512551 | 73.68 20/6/2551 | 73.09 4/8/2551 | 73.57
28/3/2551 |  71.59 8/512551 | 73.42 23/6/2551 | 73.44 5/8/2551 |  73.88
31312551 | 71.76 9/5/2551 |  73.05 24/6/2551 | 73.24 6/8/2551 | 7418
1/4/2551 | 7252 12/5/2551 | 72.95 25/6/2551 | 72.91 782551 | 74.83
2/42551 | 72.28 13/5/2551 | 73.29 26/6/2551 |  72.52 8/8/2551 | 75.85
3/42551 | 7221 14/5/2551 73.4 27/6/2551 | 72.27 11/8/2551 | 76.16
4412551 | 71.95 15/5/2551 | 7331 30/6/2551 | 72.45 12/8/2551 | 7621
742551 | 71.94 16/5/2551 | 72.83 17/2551 | 7236 13/8/2551 76.3
8/4/2551 |  72.31 19/5/2551 | 73.03 21712551 | 72.03 14/8/2551 | 7677
9/4/2551 | 7173 20/512551 | 72.39 31nss1 | 7271 15/8/2551 |  77.12
10/4/2551 | 72.03 21/5/2551 |  71.89 71712551 72.7 18/8/2551 | 77.16
11/4/2551 71.9 22/5/2551 |  72.18 8/7/2551 |  72.59 19/8/2551 |  76.75
14/4/2551 | 7176 23/512551 | 72.01 9712551 |  72.62 20/812551 |  76.79
15/4/2551 72 27/52551 | 72.38 10/7/2551 | 7245 21/8/2551 | 76.14
16/4/2551 | 71.48 28/5/2551 |  72.48 11/7/2551 | 71.89 22/8/2551 |  76.74
17/4/2551 71.6 29/5/2551 73 14/7/2551 | 71.98 25/8/2551 |  76.99
18/4/2551 | 71.92 30/512551 | 72.88 157772551 | 7171 26/8/2551 |  77.03
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Yundows | il Yundlew | vl Yundow | il Yunfiows | il
3l aoams 1 Apaas il aoaa1s £l aoaas
27/8/2551 |  76.88 8/10/2551 |  81.13 19/11/2551 |  87.68 2112552 81.5
28/8/2551 | 77.18 9/10/2551 |  81.49 20/11/2551 |  88.32 5/1/2552 82.8
20/8/2551 | 7731 10/10/2551 82.4 21/11/2551 | 87.65 6/1/2552 83.1
192551 | 7171 13/10/2551 |  81.17 24/112551 | 86.03 12552 | 82.47
2/9/2551 78.1 14/1012551 | 8173 25/11/2551 85 812552 | 8177
3/912551 | 7779 15/1012551 |  82.26 26/11/2551 |  85.57 9/1/2552 |  78.87
4/9/2551 |  78.85 161012551 |  82.11 27/11/2551 | 85.69 12/1/2552 | 83.43
5/0/2551 |  78.86 171012551 | 82.55 28/11/2551 |  86.52 13112552 | 83.83
8/9/2551 |  79.45 20/10/2551 | 82.96 1/12/2551 87 14/1/2552 | 8435
9/9/2551 |  79.53 2171012551 | 84.61 2/12/2551 86.7 15112552 |  84.51
10/9/2551 |  80.21 22/10/2551 |  85.66 3/12/2551 |  86.86 16/1/2552 |  84.04
11/9/2551 | 79.89 231012551 | 85.29 41212551 86.6 19/1/2552 | 85.43
12/9/2551 | 78.92 24/10/2551 |  86.35 5/12/2551 |  86.88 20/1/2552 | 86.26
15/9/2551 |  78.58 27/1012551 | 87.33 8/12/2551 |  85.78 21/1/2552 | 85.81
16/9/2551 |~ 79.02 28/10/2551 |  85.98 9/12/2551 |  85.85 22/1/2552 | 85.68
17/9/2551 | 78.04 29/10/2551 |  81.18 10/12/2551 | 8536 23/1/2552 |  85.58
18/9/2551 |  78.63 30/10/2551 85.4 11/12/2551 | 83.76 26/1/2552 | 84.72
19/902551 | 7173 31/10/2551 |  85.83 12/12/2551 | 83.71 2712552 | 84.35
22/9/2551 | 76.12 3/112551 | 86.65 15/12/2551 | 81.99 28/1/2552 84.8
23/9/2551 | 76.57 4/11/2551 84.9 16/12/2551 80.2 29/1/2552 | 85.63
24/9/2551 |  76.88 5/11/2551 | 85.15 1712/2551 | 78.53 30/1/2552 | 85.83
25/0/2551 | 76.82 6/11/2551 86.3 18/12/2551 | 79.67 21202552 | 85.86
26/9/2551 | 76.95 12551 | 86.12 19/12/2551 | 8129 321552 | 8522
29/9/2551 | 77.94 10/11/2551 | 8625 22/12/2551 | 81.13 4212552 | 85.82
30/972551 | 79.31 11/11/2551 |  86.95 23/12/2551 | 81.28 522552 | 86.02
1/10/2551 | 79.94 12112551 | 87.67 24/122551 | 8111 6/2/2552 | 85.28
2/10/2551 |  80.48 13/11/2551 | 8653 26/12/2551 | 80.89 9/2/2552 |  85.58
3/10/2551 80.6 14/112551 | 87.42 29/12/2551 80.7 10/2/2552 |  85.82
6/10/2551 |  81.33 17/11/2551 87.1 30/12/2551 | 80.71 1122552 | 8574
7/10/2551 | 81.18 18/11/2551 | 87.18 31/12/2551 | 8115 121212552 |  85.96
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Yundows | dwil Yundow | dwil Yundew | dwdl Yundow | v
| avaa1s bl avaa1s pi| Aoams 0 avas
13/2/2552 |  86.09 27/3/2552 |  85.14 11/52552 | 8278 22/6/2552 |  80.84
16212552 | 87.17 30/32552 | 8573 12/5/2552 | 81.92 23/6/2552 | 79.77
17212552 | 87.61 31532552 |  85.68 13/52552 | 82.73 24/6/2552 |  80.42
181212552 |  87.81 1/4/2552 |  85.41 14/5/2552 | 8236 25/6/2552 | 80.12
19212552 | 87.61 2/4/2552 84.3 15/5/2552 |  82.94 26/6/2552 | 79.9
20122552 | 86.59. 3/412552 | 84.17 18/5/2552 |  82.63 20/6/2552 | 79.76
23/2/2552 | 8725 6/4/2552 |  84.93 19/52552 | 82.11 30/6/2552 80.1
24122552 |  86.63 7412552 | 85.48 20/52552 | 81.13 112552 | 79.63
251212552 |  87.68 8/4/2552 | 8534 21/5/2552 | 8031 2/7/2552 80.5
26/2/2552 |  87.83 9/4/2552 85.9 22/512552 | 80.04 3712552 | 80.38
27/212552 | 88.16 13/412552 | 84.79 25/5/2552 | 80.05 6/72552 |  80.45
2312552 |  88.88 14/4/2552 | 84.85 26/5/2552 | 80.06 12552 | 80.62
3/32552 | 89.51 15/4/2552 84.8 27/52552 | 80.78 8/7/2552 |  80.76
4312552 |  88.75 16/4/2552 |  85.19 28/52552 | 80.38 9112552 | 79.86
5/3/2552 89 17/4/2552 | 85.89 29/5/2552 | 79.23 10/7/2552 | 80.23
6/32552 |  88.55 20142552 | 86.77 1/6/2552 | 79.19 13/7/2552 | 80.12
9/312552 |  88.99 21/4/2552 | 86.55 2062552 | 7852 14/7/2552 | 80.18
10/312552 | 8834 22/4/2552 86.3 3/6/2552 | 79.3 1572552 | 7931
1132552 | 8774 23/4/2552 | 85.48 4612552 | 79.34 16/7/2552 |  79.21
12/3/2552 | 8726 24/42552 | 8471 5/6/2552 | 80.66 17772552 | 79.34
13312552 | 87.25 27/4/2552 | 85.77 8/6/2552 | 80.76 20/7/2552 78.9
16/32552 | 87.12 28/4/2552 | 85.25 9/6/2552 | 79.79 21172552 | 78.92
17312552 | 86.78 20/4/2552 |  84.42 10/6/2552 |  80.27 22112552 | 787
18/3/2552 84.5 30/4/2552 |  84.72 11/6/2552 | 79.55 23/7/2552 78.8
19/32552 | 83.17 152552 |  84.54 12/6/2552 | 80.12 24172552 | 78.74
20/3/2552 83.7 4/5/2552 |  83.76 15/6/2552 | 8133 27712552 | 78.26
23/3/2552 | 8334 5/512552 | 84.21 16/6/2552 | 80.78 2872552 | 78.85
24/3/2552 | 84.01 6/5/2552 |  84.02 17/6/2552 | 80.22 29/72552 | 79.63
25/3/2552 |  83.68 /52552 | 83.97 18/6/2552 |  80.65 30/72552 | 79.28
26/3/2552 |  83.94 8/5/2552 |  82.44 19/6/2552 |  80.33 31772552 | 7834




Yundows | il Yundlow | dril Yundow | il Yundow | il
bl avam3 f| aoam3 0| aoaans b aoaa3
382552 |  77.63 1592552 | 76.42 27/10/2552 76.1 8/12/2552 | 76.14
482552 | 7776 16/9/2552 |  76.29 28/10/2552 |  76.53 9/1212552 |  75.97
5/8/2552 | 77.51 17192552 | 7626 29/10/2552 |  75.89 10122552 | 76.05
6/8/2552 |  78.06 18/9/2552 | 76.42 30/10/2552 76.3 1171212552 | 76.57
7182552 | 78.97 21912552 | 76.68 2/11/2552 76.1 14/122552 | 7635
10/8/2552 |  79.25 22/9/2552 | 76.01 31172552 |  76.26 15/12/2552 |  76.88
11/8/2552 | 79.17 23/9/2552 |  76.33 41112552 | 75.85 16/12/2552 | 76.99
12/82552 | 7879 24/9/2552 7 51112552 | 75.75 171212552 | 77.67
13/8/2552 |  78.48 25/9/2552 | 76.81 6/11/2552 |  75.81 18/12/2552 |  77.82
14/8/2552 | 78.72 28/9/2552 | 76.96 9/11/2552 | 75.07 211122552 | 78.05
17/8/2552 | 79.29 29/9/2552 | 76.99 101112552 |  74.94 22/12/2552 | 78.19
18/8/2552 | 78.93 30/9/2552 | 76.65 11112552 | 74.94 23/12/2552 | 77.86
19/8/2552 |  78.46 17102552 |  77.22 121112552 | 75.62 24/12/2552 | 77.78
20/8/2552 | 7838 2/10/2552 | 77.04 13112552 | 7533 28/12/2552 | 77.72
21/8/2552 | 78.04 5/10/2552 | 76.63 16/11/2552 | 7491 20/12/2552 | 78.01
24/8/2552 | 78.23 6/10/2552 |  76.33 171172552 | 75.28 30/12/2552 77.8
25/8/2552 | 78.33 7110/2552 76.3 18/11/2552 | 7521 31/1212552 | 77.86
26/8/2552 | 78.64 8/10/2552 | 76.08 19/11/2552 | 7538 412553 | 7745
27/8/2552 | 78.08 9/10/2552 | 7635 20/11/2552 |  75.65 5/112553 | 77.68
28/8/2552 | 78.32 12/1012552 | 76.07 23/11/2552 752 6/1/2553 |  77.44
31/8/2552 |  78.17 13/1012552 | 75.87 24/11/2552 | 75.02 /2553 | 77.94
192552 | 78.82 14/10/2552 |  75.41 25/11/2552 |  74.35 8/112553 |  77.47
2/9/2552 78.4 151012552 | 7532 26/11/2552 75 11/1/2553 | 77.09
3/9/2552 | 7844 16/10/2552 | 7557 271172552 | 74.99 12/1/2553 77.1
4/9/2552 | 78.13 19/1012552 | 7527 30/11/2552 | 74.77 13/1/2553 | 76.75
8/9/2552 |  77.26 20/10/2552 |  75.58 1/12/2552 | 74.47 14/1/2553 | 76.85
9/9/2552 |  77.04 21/10/2552 | 75.07 211212552 | 74.53 15112553 | 7732
10/9/2552 | 76.82 22/10/2552 | 74.99 3121552 | 7476 18/1/2553 | 76.99
11/9/2552 76.6 23/10/2552 | 75.46 4121552 | 75.91 1912553 | 7775
14/9/2552 76.6 26/10/2552 76 22552 | 75.54 20/1/2553 | 7824
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Tundews | dwfl Yunfow | diwil Yundews | il Yunderwy | vl
3l aoaas 3 aoams b avans i aeam3
2112553 | 7826 5/3/2553 |  80.43 19/412553 |  80.93 31/5/2553 |  86.58
221112553 | 78.27 8/3/2553 |  80.49 20/412553 |  81.15 1/6/2553 86.9
25/1/2553 78.1 9/3/2553 |  80.57 21/4/2553 |  81.15 2/6/2553 |  86.96
26/1/2553 | 78.45 10/3/2553 | 80.47 22/4/2553 |  81.93 3/6/2553 | 87.13
27/1/2553 | 78.79 11/3/2553 | 80.26 23/4/2553 | 81.35 4/6/2553 | 8823
28/12553 | 79.11 12/3/2553 | 79.83 26/4/2553 |  81.33 7/6/2553 |  88.36
29/1/2553 | 79.46 15/3/2553 |  80.19 27/4/2553 | 82.26 8/6/2553 |  88.28
122553 | 79.26 16/3/2553 | 79.73 28/4/2553 | 82.34 9/6/2553 |  88.01
21212553 | 78.99 17/3/2553 | 79.75 29/4/2553 |  81.95 10/6/2553 |  87.04
3212553 | 79.43 18/3/2553 | 80.22 30/4/2553 | 81.86 11/6/2553 87.5
4212553 | 80.19 19/3/2553 | 80.72 3/5/2553 | 8238 14/6/2553 |  86.59
5/2/2553 |  80.44 22/3/2553 | 80.59 4/5/2553 83.4 15/6/2553 |  86.09
81212553 | 80.38 23/3/2553 | 80.92 5/5/2553 |  84.01 16/6/2553 |  86.27
9212553 | 79.79 24/3/2553 81.8 6/5/2553 |  85.06 17/6/2553 |  85.68
10/2/2553 | 79.86 2532553 | 81.97 512553 | 84.45 18/6/2553 |  85.69
11212553 | 80.06 26/3/2553 | 81.67 10/5/2553 | 84.24 21/6/2553 |  85.99
12/2/2553 { 8031 29/312553 | 81.26 11/5/2553 | 84.66 220612553 | 86.11
16/2/2583 | 79.67 30/3/2553 | 81.41 12/5/2553 |  84.76 23/6/2553 |  85.78
171212553 | 80.54 31/3/2553 |  80.84 13/5/2553 | 8534 24/6/2553 |  85.82
18/2/2553 | 8113 1/4/2553 | 80.72 14/5/2553 | 86.09 25/6/2553 |  85.31
19/2/2553 |  80.64 5/4/2553 | 81.23 17/5/2553 | 86.36 28/6/2553 85.7
221212553 | 80.54 6/4/2553 | 8146 18/5/2553 |  87.28 29/6/2553 |  86.25
231212553 | 80.81 71412553 | 81.64 19/5/2553 |  86.42 30/6/2553 |  86.02
24/2/2553 | 80.93 8/4/2553 |  81.42 20/5/2553 |  85.85 172553 | 84.52
25122553 | 80.65 9/4/2553 |  81.09 21/5/2553 |  85.37 21712553 | 84.42
2622553 | 8036 12/4/2553 | 80.59 24/5/2553 |  86.62 5/7/2553 |  84.66
1/3/2553 | 80.92 13/4/2553 | 8032 25/5/2553 |  86.68 6/7/2553 |  84.13
2/3/2553 | 80.33 14/4/2553 | 80.15 26/5/2553 87.2 1712553 | 83.89
31312553 | 79.97 15/4/2553 |  80.62 27/5/2553 | 86.42 8/7/2553 83.8
4132553 | 80.54 16/4/2553 |  80.82 28/5/2553 |  86.48 9712553 | 83.94




Tunfiows | Awil Yundow | dwdl Yundow | il Yundow | vl
9 avaas bl avaAaTS Y aeams gl aoams
12/72553 | 84.14 23/8/2553 83.3 41012553 | 78.62 15/11/2553 |  78.61
13/7/2553 |  83.59 24/8/2553 |  83.26 5/10/2553 717 16/1172553 | 79.16
14/712553 | 83.41 25/8/2553 |  83.22 6/10/2553 | 775 171112553 | 79.1
15/712553 | 82.44 26/8/2553 |  82.96 7102553 | 774 18/11/2553 |  78.57
16/7/2553 |  82.48 27/8/2553 | 8291 8/10/2553 |  77.32 19/11/2553 |  78.42
197712553 | 82.63 30/8/2553 | 8328 1171012553 | 77.57 22/11/2553 | 78.63
20/7/2553 |  82.73 31/82553 | 83.16 12/10/2553 77.3 23/11/2553 |  79.68
21172553 | 83.27 1912553 | 82.52 13/10/2553 |  76.96 24/112553 | 79.77
22172553 |  82.53 2/9/2553 | 82.46 14/1012553 | 7678 25/11/2553 | 79.66
23/72553 | 82.46 3/9/2553 83.1 15/10/2553 | 77.04 26/11/2553 | 80.37
26/7/2553 |  82.05 6/9/2553 |  82.05 18/1072553 |  77.08 29/11/2553 80.8
27/7/2553 822 7/9/2553 | 82.84 19/10/2553 |  78.36 30/11/2553 | 8133
28/7/2553 | 8211 8/9/2553 | 8259 201102553 | 77.1 1/12/2553 | 80.67
29/7/2553 |  81.68 9/9/2553 | 82.75 21/10/2553 | 77.48 211212553 | 80.19
30/7/2553 |  81.53 10/9/2553 |  82.69 22/10/2553 | 77.47 31212553 | 79.17
2/8/2553 |  80.88 13/9/2553 |  81.95 25/10/2553 | 77.33 6/12/2553 |  79.65
3/8/2553 | 8055 14/9/2553 |  81.12 26/10/2553 | 77.69 71212553 | 79.96
4/8/2553 80.9 15/9/2553 | 81.49 27/10/2553 | 77.99 8/12/2553 80
5/8/2553 | 80.77 16/9/2553 |  81.28 28/10/2553 |  77.28 9/12/2553 |  80.01
6/8/2553 80.4 17/9/2553 | 8139 29/10/2553 | 77.03 10/12/2553 | 80.07
9/8/2553 |  80.77 20/9/2553 813 11172553 | 77.17 13/12/2553 | 79.34
10/8/2553 |  81.06 21/9/2553 | 80.16 2/11/2553 | 76.88 14/12/2553 | 79.38
11/8/2553 | 8235 22/9/2553 |  79.83 3/1172553 | 7639 15/12/2553 |  80.24
12/8/2553 | 82.57 23/9/2553 |  80.15 4112553 | 75.91 16/12/2553 | 80.02
13/8/2553 | 82.94 24/9/2553 | 79.39 5/11/2553 | 76.59 17/12/2553 | 80.39
16/8/2553 |  82.44 27/9/2553 |  79.53 8/11/2553 |  77.04 20/12/2553 80.6
17/8/2553 | 8226 28/9/2553 | 78.96 9112553 | 7172 21/12/2553 | 80.68
18/8/2553 | 8253 29/9/2553 | 78.77 10/11/2553 | 77.63 22/12/2553 |  80.66
19/8/2553 |  82.49 30/9/2553 | 78.77 11/11/2553 | 78.15 23/12/2553 | 80.47
20/8/2553 |  83.05 1/10/2553 | 78.08 78.1 27/12/2553 | 80.28

12/11/2553
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Yunqews | dwdi Yundew | drdl Yundow | dwil Sundow | owil
k| aoaals b aeaa1s i apaa13 | aoaals
28/12/2553 | 8036 8/2/2554 |  77.95 22/3/2554 | 7547 4512554 | 73.12
20/12/2553 | 79.78 9212554 | 7761 23/32554 | 75.94 5/5/2554 74.1
30/12/2553 | 79.52 10/2/2554 | 7823 24/32554 | 75.67 6/5/2554 | 7491
31/12/2553 79 11/2/2554 | 78.41 25/312554 | 76.15 9/5/2554 74.6
3/112554 79.2 14/2/2554 78.6 28/312554 |  76.19 10/5/2554 | 74.54
412554 | 79.44 15/2/2554 | 78.58 29/3/2554 | 76.15 11/5/2554 |  75.32
5/1/2554 | 8024 16/2/2554 | 7824 30/3/2554 | 76.08 12/5/2554 | 75.26
6/12554 |  80.82 17212554 | 77.99 31312554 |  76.02 13/5/2554 | 7571
7172554 | 81.15 18/2/2554 | 7761 1/4/2554 | 75.84 16/5/2554 |  75.63
10/1/2554 |  80.88 21/2/2554 | 71.71 4/4/2554 76 17/5/2554 | 75.26
11/1/2554 80.8 22/2/2554 71.8 5/4/2554 | 75.89 18/5/2554 |  75.39
1212554 |~ 79.99 23212554 | 77.39 6/4/2554 |  75.53 19/5/2554 | 75.09
1312554 | 79.19 24/2/2554 | 77.09 /42554 | 75.75 20/52554 | 75.65
14/1/2554 | 79.08 251212554 | 77.23 8/4/2554 |  74.85 23/52554 | 7631
1712554 | 7933 28/2/2554 76.9 11/42554 | 75.05 24/512554 | 75.91
18/1/2554 79 1/3/2554 |  77.04 12/4/2554 74.9 25/5/2554 |  75.91
19/1/2554 | 78.59 232554 | 76.65 13/4/2554 | 74.98 26/5/2554 | 75.54
20/1/2554 | 78.78 3/3/2554 | 76.48 14/4/2554 | 74.67 27/512554 | 74.75
20/1/2554 | 78.13 4/3/2554 | 7638 15/4/2554 | 74.83 30/5/2554 |  74.93
24/1/2554 78 /312554 | 76.48 18/4/2554 75.5 31/5/2554 74.6
25/1/2554 | 77.88 8/3/2554 | 76.79 19/4/2554 | 75.06 1/6/2554 | 7429
26/1/2554 71.8 9/3/2554 | 76.71 20/4/2554 | 7435 2/6/2554 74.3
27112554 | 7774 10/3/2554 71.3 21/4/2554 | 74.09 3/6/2554 | 73.73
28/1/2554 |  78.13 11/3/2554 | 76.68 25/4/2554 | 74.09 6/6/2554 |  73.98
31/1/2554 | 7778 14/3/2554 | 7637 26/42554 | 73.77 716/2554 | 73.53
1/2/2554 | 7697 15/3/2554 | 7635 27/4/2554 73.3 8/6/2554 | 73.92
21212554 77.1 16/3/2554 | 7637 28/4/2554 | 73.11 9/6/2554 74,2
3212554 | 7776 17/3/2554 | 75.96 20/4/2554 | 73.05 10/6/2554 |  74.83
4212554 | 78.03 18/312554 | 7555 2/5/2554 | 73.03 13/6/2554 74.5
22554 | 78.04 21/3/2554 | 75.39 3/5/2554 73.1 14/6/2554 | 74.44
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Yundows | dardl Tundow | dwil Yundtows | il Yunfow | il
bl avams i AoARTS b aoams il aoaa3
15/6/2554 | 75.56 28/7/2554 742 8/9/2554 |  76.23 20/10/2554 | 76.96
16/6/2554 |  75.51 29/7/2554 |  73.85 9/9/2554 |  77.15 21/10/2554 | 76.39
17/6/2554 75 1/8/2554 | 74.29 12/92554 | 77.11 24/10/2554 | 76.08
20/6/2554 | 75.03 282554 |  74.84 13/9/2554 | 77.04 25/10/2554 |  76.26
21/6/2554 | 74.61 3/8/2554 | 74.02 14/9/2554 | 76.84 26/10/2554 | 76.19
22/6/2554 | 74.86 4/8/2554 | 7527 15/9/2554 |  76.24 27/10/2554 |  74.93
23/6/2554 | 75.28 5/8/2554 | 74.52 16/9/2554 76.6 28/10/2554 |  75.08
24/6/2554 | 75.61 8/8/2554 | 7478 19/9/2554 | 77.09 31/1012554 | 76.49
27/6/2554 75.3 9/8/2554 | 74.05 20/9/2554 | 77.03 111/2554 | 77.33
28/6/2554 | 75.04 10/8/2554 |  74.74 21/9/2554 71.7 2/11/2554 | 77.08
29/6/2554 | 74.63 11/8/2554 | 74.63 22/9/2554 | 7838 3112554 | 7671
30/6/2554 |  74.34 12/8/2554 | 74.59 23/9/2554 | 78.26 4112554 | 7691
1/7/2554 | 74.28 15/8/2554 |  73.88 26/9/2554 |  78.12 112554 | 76.94
412554 | 7427 16/8/2554 | 73.96 27/9/2554 | 71.75 8/11/2554 |  76.61
5/712554 | 74.66 175872554 | 7371 28/9/2554 |  78.05 9/11/2554 |  77.87
6/7/2554 | 75.04 18/8/2554 | 74.16 29/9/2554 |  77.88 10112554 | 77.63
2554 | 74.92 19/8/2554 | 73.99 30/9/2554 | 78.79 11/11/2554 76.9
11/72554 | 75.12 22/8/2554 | 74.11 3/10/2554 | 79.68 14/11/2554 | 77.48
12/72554 | 76.03 23/8/2554 | 73.85 4102554 |  78.98 15/11/2554 | 77.95
1372554 | 7522 24/8/2554 | 74.01 5/10/2554 |  78.93 16/11/2554 | 78.27
14772554 | 7524 25/8/2554 | 74.22 6/10/2554 | 78.59 17112554 | 7831
15/712554 | 75.09 26/82554 | 73.73 71012554 | 78.75 18/11/2554 | 78.07
18/7/2554 | 7538 29/8/2554 | 73.69 101012554 |  77.57 21/11/2554 | 78.29
19/7/2554 75.2 30/8/2554 | 73.97 11/10/2554 | 77.64 22/11/2554 | 78.23
20/7/2554 | 74.81 31/8/2554 |  74.16 12/10/2554 |  77.03 23/11/2554 | 79.08
21772554 | 74.01 1/9/2554 | 74.49 13/1012554 | 77.03 24/11/2554 | 79.02
2272554 | 74.22 2/9/2554 | 7474 14/10/2554 |  76.61 25/11/2554 | 79.63
25172554 | 74.12 5/0/2554 | 75.19 171012554 | 77.19 28/11/2554 | 79.22
26712554 | 73.52 6/9/2554 |  75.92 18/10/2554 |  77.16 29/11/2554 |  78.98
27112554 | 74.12 792554 | 75.44 19/1012554 | 77.07 30/11/2554 | 7836
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Yundews | dwdl Fundow | dwil Yundlows | il Jundlew | el
[ asams bl aoaa1s b avam3 fi aoam3
11212554 | 78.29 16/1/2555 |  81.45 271212555 | 78.57 10/4/2555 | 79.86
2/12/2554 |  78.63 17/1/2555 | 81.09 28/2/2555 |  78.19 11/4/2555 | 79.74
5/12/2554 |  78.56 18/1/2555 | 80.52 29/2/2555 | 78.82 12/4/2555 | 79.34
6/12/2554 |  78.53 19/1/2555 | 80.05 1/3/2555 | 78.79 13/4/2555 | 79.88
711212554 784 20/1/2555 | 80.13 2/3/2555 79.4 16/4/2555 |  79.54
8/12/2554 |  78.81 23/1/2555 79.7 5/32555 | 79.34 17/4/2555 | 79.56
9/12/2554 |  78.63 24/112555 | 79.86 6/32555 |  79.82 18/4/2555 | 79.59
12/1212554 | 79.52 25/12555 | 79.46 132555 | 79.69 19/4/2555 |  79.53
13/12/2554 | 80.28 26/112555 | 79.43 8/3/2555 | 79.16 20/4/2555 |  79.14
14/1212554 | 80.54 27/1/2555 | 78.79 9/3/2555 80 23/4/2555 | 79.37
15/12/2554 |~ 80.29 30/1/2555 | 79.14 12/3/2555 | 79.85 24/4/2555 79.2
16/12/2554 | 80.18 31/1/2555 | 7931 13/3/2555 80.1 25/4/2555 | 79.05
1912/2554 | 80.37 1212555 | 78.92 14/3/2555 | 8052 26/4/2555 | 79.06
20/12/2554 | 79.85 2/2/2555 |  78.98 15/3/2555 |  80.24 27/4/2555 | 78.71
21/12/2554 80 321555 | 7897 16/3/2555 | 79.77 30/412555 | 7877
22/12/2554 | 79.93 6/2/2555 | 79.03 19/3/2555 | 79.43 1/5/2555 |  78.81
23/12/2554 80 7212555 | 78.49 201312555 | 79.61 2/52555 | 79.13
27/12/2554 | 79.81 8/2/2555 |  78.62 21/3/2555 | 79.61 3/5/2555 79.2
28/12/2554 | 80.51 9/2/2555 |  78.61 22/3/2555 | 79.65 4/5/2555 79.5
29/12/2554 | 8036 10212555 | 79.11 23/3/2555 | 79.29 /512555 | 79.58
30/12/2554 |  80.23 13/2/2555 | 78.98 26/3/2555 | 78.94 8/5/2555 |  79.83
3/112555 | 79.63 14/2/2555 | 79.43 27/312555 | 79.14 9/5/2555 |  80.14
4/1/2555 80.1 15212555 | 79.62 28/3/12555 | 79.16 10/5/2555 | 80.18
5/1/2555 |  80.95 16/2/2555 | 79.33 29/3/2555 79.1 11/5/2555 80.3
6/1/2555 |  81.25 17/2/2555 | 79.38 30312555 |  78.94 14/5/2555 | 80.69
9/1/2555 |  80.96 20/2/2555 79 2/4/2555 |  78.85 15/5/2555 | 81.24
10/1/2555 80.9 21/2/2555 | 79.05 3/4/2555 | 79.42 16/5/2555 |  81.42
11/1/2555 813 221212555 | 79.23 4/4/2555 | 79.74 17/5/2555 81.5
12/1/2555 | 80.78 23212555 |  78.65 5/4/2555 |  80.04 18/5/2555 |  81.08
13/1/2555 |  81.45 241212555 | 78.63 9/4/2555 |  79.77 21/5/2555 |  80.94
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Yundow | il Yundew | qwil Ywdeow | dwdl Fundow | ewil
il aoans pi| aoam$ bl avaMs 1 aoaas
22/5/2555 | 8175 31712555 |  81.79 14/8/2555 | 8252 25/9/2555 |  79.65
23/5/2555 |  82.03 4772555 | 82.19 15/8/2555 |  82.66 26/9/2555 |  79.84
24/5/2555 | 82.27 5/712555 | 82.79 16/8/2555 | 8239 27/9/2555 | 79.56
25/5/2555 82.4 6/7/2555 |  83.28 17/8/2555 | 82.54 28/9/2555 |  79.89
28/5/2555 82.2 9/7/2555 |  83.11 20/8/2555 |  82.46 1/10/2555 | 79.82
20/5/2555 |  82.42 10/7/2555 |  83.38 21/8/2555 | 81.87 2/1012555 |  79.74
30/5/2555 |  83.03 11/7/2555 | 83.49 22/8/2555 |  81.51 3/10/2555 |  79.93
31/5/2555 |  83.08 12712555 | 83,65 23/8/2555 |  81.37 4/10/2555 |  79.33
1/6/2555 | 8279 13772555 | 83.28 24/8/2555 |  81.62 5/10/2555 |  79.33
4/6/2555 |  82.53 16/7/2555 | 83.13 27/8/2555 | 81.68 8/10/2555 79.6
5/6/2555 |  82.76 177712555 83 28/8/2555 |  81.36 91012555 |  79.97
6/6/2555 |  82.18 18/7/2555 |  82.98 29/8/2555 |  81.55 10/10/2555 |  80.05
7/6/2555 | 82.26 19/7/2555 |  82.89 30/8/2555 |  81.69 11/10/2555 | 79.77
8/6/2555 |  82.43 20/7/2555 83.5 31/8/2555 |  81.25 12/10/2555 | 79.68
11/6/2555 | ~ 82.26 23/7/2555 | 8374 3/9/2555 | 81.18 15/1012555 |  79.74
12/6/2555 |  82.35 24/7/2555 | 83.99 4/9/2555 | 81.34 16/10/2555 79.3
13/6/2555 | 82.22 25/7/2555 83.5 5/9/2555 | 81.22 17/10/2555 | 79.03
14/6/2555 | 81.82 26/7/2555 | 82.83 6/9/2555 |  81.11 18/10/2555 |  79.36
15/6/2555 |  81.59 27/1/2555 | 82.63 7/9/2555 | 80.16 19/10/2555 | 79.62
18/6/2555 |  81.96 30/712555 | 8278 10/9/2555 | 8041 22/1012555 |  79.56
19/6/2555 |  81.38 31/7/2555 | 82.65 11/9/2555 | 79.88 23/10/2555 | 79.91
20/6/2555 |  81.39 1/8/2555 | 83.12 12/9/2555 79.7 24/10/2555 | 79.92
21/6/2555 |  82.34 2/8/2555 |  83.29 13/9/2555 | 79.24 25/10/2555 |  80.11
22/6/2555 | 8221 3/8/2555 | 82.31 14/9/2555 | 78.85 26/10/2555 |  79.99
25/6/2555 |  82.43 6/8/2555 |  82.26 17/9/2555 |  78.95 29/1012555 |  80.23
26/6/2555 | 8239 7/8/2555 |  82.28 18/9/2555 |  79.19 30/10/2555 |  79.94
27/6/2555 |  82.54 8/8/2555 | 82.34 19/9/2555 | 79.11 31102555 |  79.94
28/6/2555 | 8272 9/8/2555 |  82.59 20/9/2555 |  79.42 1/11/2555 | 80.03
29/6/2555 |  81.59 10/8/2555 |  82.55 21/9/2555 |  79.39 2/1112555 | 80.55
21712555 |  81.88 13/8/2555 | 82.42 24/9/2555 |  79.53 5/11/2555 |  80.74




Yundoss | vl Tundow | drdi Yundew | dwil Yundow | dvil
tl avaas bl Aeaas 3 aoaas kil aeaa3
6/11/2555 |  80.6 18/12/2555 | 79.35 3112556 | 792 14/3/2556 |  82.58
71172555 | 80.76 19/12/2555 | 79.29 1212556 | 79.18 15/3/2556 |  82.13
8/11/2555 | 8078 20/12/2555 | 79.24 4212556 | 79.56 18/3/2556 |  82.63
9/11/2555 |  81.03 21/12/2555 | 79.57 5/2/2556 | 79.53 19/3/2556 | 82.99
12/11/2555 | 81.05 24/12/2555 | 79.65 6/2/2556 |  79.75 20/3/2556 |  82.86
13/11/2555 | 81.09 26/12/2555 |  79.59 71212556 | 80.21 21/3/2556 82.8
14/11/2555 | 8111 27/12/2555 | 79.62 8/2/2556 |  80.22 22/3/2556 | 8237
15/112555 |  81.04 28/12/2555 | 79.66 11/2/2556 |  80.29 25/3/2556 | 2.8
16/11/2555 |  81.19 311212555 | 79.77 12/2/2556 |  80.06 26/3/2556 |  82.89
19/1172555 |  80.85 2/1/2556 | 79.8 13/2/2556 | 80.09 27/3/2556 | 83.21
20/11/2555 80.9 3/1/2556 |  80.43 14/2/2556 | 8039 28/3/2556 |  82.97
21/11/2555 | 80.93 4/1/2556 | 80.48 151212556 | 80.46 1/4/2556 |  82.76
22/1112555 | 80.67 7172556 | - 80.23 18/2/2556 |  80.65 2/4/2556 | 8291
23/11/2555 |  80.21 8/1/2556 | 80.32 19/2/2556 | 80.47 3/42556 |  82.76
26/11/2555 |  80.18 9/1/2556 80.5 20/2/2556 | 81.05 41412556 | 8273
27/11/2555 | 80.38 10/1/2556 |  79.78 21/2/2556 | 81.37 5/4/2556 | 8257
28/1112555 | 8031 117172556 | 79.56 22/2/2556 | 81.44 8/4/2556 |  82.7
29/11/2555 | 80.19 14/1/2556 | 79.49 25/2/2556 |  81.72 9/4/2556 |  82.36
30/11/2555 |  80.13 15/1/2556 | 79.72 26/2/2556 | 81.84 10/4/2556 |  82.47
31212555 | 79.91 16/12556 |  79.79 27/2/2556 81.5 11/4/2556 | 8225
4/12/2555 | 79.66 17/1/2556 | = 79.67 28/2/2556 | 81.93 12/4/2556 |  82.13
5/12/2555 |  79.81 18/1/2556 | 80.05 1/3/2556 | 82.27 15/4/2556 | 8231
6/12/2555 |  80.23 21/1/2556 | 80.04 4312556 | 8221 16/4/2556 |  81.79
7/12/2555 | 80.42 22/1/2556 | 79.87 5/3/2556 |  82.08 17/4/2556 |  82.64
10/12/2555 | 80.29 23/1/2556 | 79.9 6/32556 |  82.48 18/4/2556 |  82.57
11/12/2555 | 80.05 24/1/2556 | 79.97 7/3/2556 | 82.09 19/4/2556 |  82.75
12/12/2555 |  79.88 25/1/2556 | 79.76 8/312556 | 82.76 22/4/2556 | 82.63
13/122555 | 79.91 28/1/2556 | 798 11/3/2556 |  82.56 23/4/2556 |  83.01
14/12/2555 | 79.57 20/1/2556 |  79.54 12/3/2556 |  82.59 24/4/2556 |  82.93
171212555 | 79.56 30/1/2556 |  79.26 13/3/2556 |  82.92 25/42556 |  82.76




67

Yundow | il Yundors | il Yundow | dwil Sundow | Al
b avaeS bl aoaas 3 aoaa1s 3 AvAa1s
26/4/2556 |  82.84 7/6/2556 |  81.68 19/7/2556 |  82.62 30/8/2556 |  82.03
29/4/2556 82.1 10/6/2556 |  81.68 22/712556 | 82.22 2/9/2556 | 8225
30/4/2556 |  81.72 11/6/2556 81.1 23/7/2556 |  81.98 3/9/2556 | 8235
1/5/2556 | 81.62 12/6/2556 |  80.97 24772556 | 82.27 492556 |  82.17
2/5/2556 |  82.84 13/6/2556 |  80.69 25/7/2556 |  81.79 5/9/2556 |  82.63
3/5/2556 |  82.12 14/6/2556 |  80.61 26/7/2556 |  81.65 6/9/2556 |  82.15
6/5/2556 |  83.32 17/6/2556 |  80.62 29/7/2556 | 81.71 9/9/2556 | 81.82
71512556 | 82.29 18/6/2556 |  80.66 30/7/2556 |  81.84 10/9/2556 |  $1.82
8/5/2556 |  81.93 19/6/2556 | 8132 31/7/2556 |  81.65 11/9/2556 81.5
9/5/2556 82.7 20/6/2556 |  81.78 1/8/2556 |  82.35 12/9/2556 81.5
10/5/2556 | ~ 83.09 21/6/2556 | 8241 2/8/2556 |  81.93 13/9/2556 |  81.52
13/5/2556 | 83.24 24/6/2556 |  82.45 5/8/2556 |  81.85 16/9/2556 |  81.26
14/5/2556 |  83.63 25/6/2556 82.6 6/8/2556 | 81.62 17/9/2556 |  81.15
15/5/2556 | ~ 83.76 26/6/2556 |  82.93 7/8/2556 |  81.26 18/9/2556 |  80.19
16/5/2556 |  83.77 271612556 | 82.95 8/8/2556 |  81.03 19/9/2556 |  80.37
17/5/2556 | 84.19 28/6/2556 |  83.13 9/8/2556 |  81.12 20/9/2556 |  80.43
20/572556 | 83.8 172556 | 82.97 12/8/2556 |  81.41 23/9/2556 |  80.46
21/5/2556 |  83.82 2/1/2556 | 83.55 13/8/2556 |  81.75 24/9/2556 |  80.57
22/5/2556 | 84.26 3172556 | 8321 14/8/2556 | 81.72 25/9/2556 |  80.32
23/5/2556 |  83.73 41712556 | 8374 15/8/2556 |~ 81.18 26/9/2556 |  80.53
24/5/2556 |  83.64 5/7/2556 | 84.44 16/8/2556 | 81.29 27/9/2556 |  80.27
27/5/2556 |  83.64 8/7/2556 | 8421 19/8/2556 |  81.24 30/9/2556 | 8022
28/5/2556 |  84.26 9/7/2556 |  84.61 20/8/2556 |  80.92 1/10/2556 |  80.16
29/5/2556 |  83.63 10/7/2556 |  83.44 21/8/2556 |  81.33 2/10/2556 |  79.89
30/5/2556 83 11772556 | 8274 22/8/2556 |  81.48 3/10/2556 |  79.95
31/5/2556 |  83.26 12/7/2556 |  82.93 23/8/2556 |  81.36 4/10/2556 |  80.13
3/6/2556 |  82.64 15/7/2556 |  83.09 26/8/2556 | 81.39 711012556 | 79.92
4/6/2556 |  82.74 16/7/2556 |  82.48 27/8/2556 |  81.12 8/10/2556 |  80.01
5/6/2556 |  82.53 17/7/2556 | 82.63 28/8/2556 |  81.42 9/10/2556 |  80.36
6/6/2556 |  81.53 18/7/2556 |  82.76 29/8/2556 |  81.98 10/10/2556 |  80.49




Yundow | dwil Yundow | il Yundows | il Yunqorw | dwil
bl avaa1s il Avaas i aoaR1s b aoaals
11/10/2556 |  80.42 31/10/2556 |  80.25 20/11/2556 |  81.02 11/12/2556 |  79.89
14/10/2556 |  80.32 1/11/2556 | 8071 21/11/2556 81 12/12/2556 |  80.17
15/10/2556 |  80.42 4/11/2556 | 80.57 22/11/2556 |  80.69 13/12/2556 |  80.18
16/10/2556 |  80.47 5/11/2556 80.7 25/11/2556 |  80.91 16/12/2556 |  80.07
17/10/2556 |  79.65 6/11/2556 |  80.48 26/11/2556 |  80.62 17/12/2556 | 80.04
18/10/2556 |  79.61 71172556 | 80.85 27/11/2556 | 80.72 18/12/2556 |  80.43
2171012556 | 79.71 8/11/2556 81.2 28/11/2556 |  80.55 19/12/2556 |  80.62
22/10/2556 |  79.24 11/11/2556 |  81.06 20/11/2556 |  80.66 20/12/2556 |  80.53
23/10/2556 | 79.28 12/11/2556 |  81.16 2/12/2556 80.9 23/12/2556 |  80.42
24/1012556 | 79.17 13/11/2556 | 80.94 3/12/2556 |  80.61 24/12/2556 | 80.52
25/10/2556 | 79.21 14/11/2556 |  80.96 4/12/2556 80.6 26/12/2556 80.5
28/10/2556 |  79.32 15/11/2556 |  80.83 5/12/2556 |  80.27 27/12/2556 | 80.35
29/10/2556 | 79.62 18/11/2556 |  80.72 6/12/2556 |  80.28 30/12/2556 |  80.03
30/10/2556 | 79.71 19/11/2556 | 80.66 9/12/2556 |  80.14 31/12/2556 |  80.15
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Abstract—This paper presents the prediction Thai baht by
using Hidden Markov Models (HMM) with which the prediction
model uses four factors, dollar index, interest rate, inflation rate
and economic growth, The main idea of this work is a technique
of encoding four factors into one observation sequence to train
HMM. One result of prediction data will present four factors
after decoding. The experiment is done using the data-by-day
from 2002 to 2013 and showed that the technique has the mean
percentage error of 0.167% to predict Thai currency exchange.

Keywords—Hidden Markov Models; Prediction; Currency
exchange rate, observation sequence encoding

I. INTRODUCTION

One importance of economic stability is the management
exchange rate of currency by many countries currently
applying the floating exchange rate [1] or the managed floating
exchange rate; for example, Thailand has changed the currency
exchange rate to the float in 1997. The floating exchange rate
will adjust the up/down ratio depends upon market force. The
market force is the aggregate influence of interesting between
demand and supply of goods and service. Changing currency
exchange rate relates a profit margin of the import-export
wholesalers. If the investor having a tool can predict the
tendency of currency exchange rate, they may avoid loss
coming.

Research to create the prediction model is proposed and
tested on many researchers and some investor. Generally,
investors admire time series forecasting [2] [3] {4] to estimate a
tendency of market, for example, exponential moving average
(EMA) and moving average convergence divergence (MACD).
The time series forecasting uses the data from 5 to 75 day to
estimation. Candle stick technique is generally looked by the
inverter for prediction, which the candle stick encapsulates
open, close, high and low of price into a symbol of a candle
stick chart. The investor or import-export trader really wants to
know the currently being up or down tendency. Krollner et al.
[2] has surveyed financial time series forecasting with machine
learning techniques, which survey result shows machine
learning technique seems to be a trend of forecasting mode. In
intelligent methods, artificial neural network (ANNs) and
hybrid ANN [4] are mostly implemented stock market
forecasting. Some research selects Hidden Markov Models
(HMM) to create the prediction model. In this paper, we focus
on HMM with which [5] is applied to machine learning by
good recognize both of discrete and continuous signal. Hassan
and Nath [6] applied HMM to predict airline stocks by using
previous price of data set forecasting the future price. They
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designed high, low, opening, and closing price to input of
HMM and predicted the output of a closing price the next day.
The experiment result of HMM performed under ANN.
However, Gupta and Dhingra [7] showed maximum posterior
HMM comparing with ANN, auto regressive integrated
moving average (ARIMA), and HMM-Fuzzy model; which the
proposed technique showed the best result.

Prediction models mostly implement and experiment on the
data of the stock market. Teschner et al. {8] focused on
predicting the macro-economic level by using variables such as
growth of economic scale, inflation rate, unemployment.
Specific of the implement uses comparing time series focusing
model. Lee et al. [9] applied HMM to predict foreign
exchange rate, which they use pattern of up/downtrend and
dividing ten areas of price to input of HMM. In this paper, we
create prediction of currency exchange rate using HMM. The
training data input consists dollar index, interest rate, inflation
rate and economic growth.

Remaining of this paper in second section shows
background retated economic and introducing HMM. The
third section development details are the encoding data of
training HMM to recognize and HMM prediction. The fourth
shows experiment result, and finally section gives conclusion
and future work.

11. BACKGROUND

A. Policy-interest rate, dollar index, inflation rate and growth
of economic scale

Changing up or down of the currency exchange rate
depend upon various major factors such as the world
economic situation, in-house situation, policy-interest rate and
inflation rate.

Policy-interest rate (PR) is in-house interest rate defined
by the bank of each country. The PR is a tool for telling
investor about the money policy, for example, increasing of
PR meaning to the investors having gained some benefit from
return interest rate. In Thailand, the PR data is announced
every month,

Main reference monetary in the world consist Euro (EUR),
Japanese yen (JPY), Canadian dollar (CAD), Swedish krona
(SEK), Swiss franc (CHF) and United States dollar (USD).
Dollar index (DI) is the indexing value convert from USD.
Changing value of a monetary reflects to other monetary, for
example, if the dollar index changes increasing, the other



monetary may be decreasing. Effect occurs of movement big
money will move to the location return high benefit.

Inflation rate (IR) uses to measure increasing or decreasing
of the purchasing value and related to the growth of economic.
Generally, inflation rate measures from a number of buy and
sell of product and service of food and power (oil price).

Growth of economic scale (GE) shows the increasing of
production and service by comparing with population income
and looking gross domestic product (GDP).

B. Hidden Markov Models

Hidden Markov Model (HMM) [5] is the stochastic process
likes as state machine having hidden state and observation
state. The parameter of HMM consisting N is the number of
states. M is the number of observation symbols. A inform a;
called hidden states. B informs by(k) is the observation matrix,
and 7; is a matrix of initial state. The input data send to HMM
to recognize is symbol O = {o,, 0,.., 0,} by sequence of the
observation symbols. The length of observation symbols
shows in #. An observation sequence is a string of observation
symbols. Implementation HMM relates three algorithms:
forward algorithm used to find a probability of the model. The
backward algorithms used to track the path of state change
getting high probability, and re-estimation or Baum-Welch
algorithm use to adjust the model to increase high probability.

Recognition models of HMM can create in two models [5]
generally, fully-connect and lefi-right topelogy. The fully-
connected topology is the superset of left-right topology, so
this paper applies only fully-connected topology.

I1I. IMPLEMENTATIONS

A. Encoding data train

Specific of input data relate to performance of the
recognition system. From the previous section, we select four
data; DI, PR, IR, and GE to input of HMM. The value of DI,
PR, IR and GE are the floating point so that there are converted
by mapping new table and used the index of table to be an
observation symbol. The conversion table shows on figure 1.
An input data of HMM is called an observation sequence,
which consists of string of observation symbols.

Index Range of DI Index Range of PR
0 71.00 to 71.5 0 0.9100.95
1 71.51t0 72.0 1 0.9610 1.0
9 120.51 to 121.00 82 5.01t0 5.05

Index Range of IR Index Range of GE
0 (-0.5) to (-0.46) 0 (-4.5) to (-4.37)
1 (-0.45) to (-0.42) 1 (-4.36) to (-4.24)
83 2.831t02.86 91 73410 7.43

Fig. 1. Conversion table convert from floating value to integer value by using
index value to reference.
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Generally, an HMM is trained by an observation sequence
so that four observation sequence should be used four HMMs
separately. This paper want to test integrating an HMM by
encoding four observation sequence to train an HMM. Specific
of encoding shown on figure 2 are four inputs of data that is
concatenated to an observation sequence. Each day having
four data is concatenated to a new observation symbol. For
example, DI of 2/01/2002 at 115.79 after converting is 89, PR
at 1.83 is converted to 18; IR at 1.00 is converted to 37, and GE
at 2.00 is converted to 49 from index table refer to figure 1.
The group of value of 89, 18, 37, and 49 is concatenated to
89183749 and it will be an observation symbol.

2/1/2002 115.79 183 1

3/1/2002 116.11 1
4/1/2002 116.33 1
7/1/2002 116.33 1

116.83

8/1/2002]

183
183

[N ) Y PN PN

y 201720024, ™}, 11579 1 ;
:
Convernt data according ¥ defined range number
- v ) v
RN ) 3 f p a7 .
' 20172002 E- — bbbl 18 37 l43

Fig. 2. Example of converting dollar index, interest rate, inflation rate and
economic growth to new index value and concatenate to an observation
symbol.

The value of 89183749 is unsuitable to train HMM because
of observation value should be started at zero, so that hash
table is applied to create mapping value as in figure 3. The hash
table uses to keep the only difference observation symbol.

Index Dats THB-USD Avg.

“‘\. 0 Patterng | TU — Avgy
£ 1 Patterny, | TU - Avg, <
[owe = F e [ oo L]
H : I )
: Tndex, | Pattern, | T0 - Avg,

Fig. 3. Hash table map value between long observation symbol into a short
obseryation symbol to train input of HMM.

B. train and predict

Before training, we had analysis data from 2002 to 2013,
which found 661 observation symbols on hash table. The
experiment is designed discrete model by an HMM model
recognized an observation symbol, so that the system will
create HMM model not over 661 models.

The system is designed training data without prediction
from first data to 20% of all data. Then, the system will start to
predict the next observation symbol or data of next day. The



prediction result is an observation symbol that is converted
data-back from hash table from figure 2 to figure 1, until
getting DI, IR, PR and GE.

If the prediction result is indicated incorrectly, the system
will check the observation symbol is it represents on hash table.
In case, it does not found on the hash table, the system will
create a new HMM and trains with a new observation symbol.

IV. EXPERIMENT SETUP AND RESULT

A. Parameters setup

The experiment is set HMM parameters shown in table 1.
The observation sequence of training HMM used previously
data from five days, also the length of observation symbol
being five symbols.

TABLE L. SUMMARY OF PARAMETERS IN THIS EXPERIMENT
Hidden Markov Models
Topology fully connected
Number of hidden state (V) 50
Number of observation symbols (k) 661
Length of observation symbols (¢) 5
System
Training time per HMM 1000 loops
Prediction Next day
Training data set previous 5 days
Data date 2002 to 2013
Group of input data DI, IR, PR and GE
Output prediction convert to Thai currency

B. Prediction Thai currency

The target of this paper is the prediction Thai baht, which
we did not integrate Thai baht (THB) into observation
sequence. We look at USD can convert to Thai baht, so that
average of USD getting from the convert-back with a hash
table (see figure 3) will be converted to THB and DI is one of
major who relate changing. The convert result shown in figure
4 the dash line is prediction result, and the light-solid line is the
actual result. The result train and predict day-by-day.
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4esaeeee Predic
X Actual

Currency: Thai Baht
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PR I O O

Date (day/month/year)
Fig. 4. Result of Thai baht compares between prediction and actual data.

The figure 4 result of prediction and actual data are closely
in order to show error it will be computed to mean absolute
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percentage error (MAPE) as shown in figure 5. The overall
MAPE is 0.167%

S T F P & &> WD
PP PP PP

Date (date/month/year)
Fig. 5. MAPE between actual data and prediction data.

V. CONCLUSION AND FUTURE WORK

This paper develops prediction foreign exchange rate with
HMM. The experiment showed that four factor, dollar index,
policy-interest rate, inflation rate and growth of economic scale
can be combined to an observation sequence to train HMM
successfully. ~However, the experiment limited number of
hidden state of HMM and comparison with other techniques.
Future work in the proposed technique that encodes four data
to an observation sequence of HMM may be extended the
experiment with other information.
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