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(Statistical experimental design : Orthogonal design, main effect and interaction effect)
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Treatment X, X, X
1 -1 -1 -1
2 +1 -1 -1
3 -1 +1 -1
4 +1 +1 -1
5 -1 -1 +1
6 +1 -1 +1
7 -1 +1 +1
8 +1 +1 +1

! <
msan2  anuiu orthogonality U84 2’ factorial design

MInaagsn (U) X, X, X, XX, XX, XX
1 1 1 1 +1 +1 +1
2 +1 1 1 1 +1 1
3 1 +1 1 1 1 +1
4 +1 +1 -1 +1 -1 -1
5 1 1 +1 +1 1 1
6 +1 1 +1 1 1 +1
7 1 +1 +1 1 +1 1
8 +1 +1 +1 +1 +1 +1

8
Y %%, 0 0 0
u=1
g
X x, 0 0 0
Uu=1

HAgUUDITTAUVRIAILTA 1 AN 2 (X,X,), A5 2 Audaulsh 3 fe (X,X,) way
% A v W A A o [ vy S 1
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M319N 3 AIMINAALINBBNUUUAIN 12-trial, 1 1-variable Plackette-Burman design’ *

Trial X, x, X X, Xy X X X X X0 Xy
1 + - 1+ - - _ + + + } +
9 + + - + ) ) - 4 4 + -
3 - + 4 - 4 ) ) ) + + +
4 + - 4 4 - + ) ) - + +
5 - - ) - . 3 . . . . +
g n n + - + + ) 4 - - -
T - - - - - - - - - - -
g - - + + + - + + - + -
g - - - + + + - + + , +
10 - - - - + + + - + + -
11 - - - - - + + + - + +
12 - - - - - - - - - - -
*"+" = high level of variable and “-" = low level of variable
GH‘SN‘?; 4  HIMIPDNUUUAIMITY orthogonal composite design ‘ﬁﬁ?h k=3 wazc=1"
Variable Level

Trial X, X, X,

1 -1 -1 -1

2 +1 -1 -1

3 -1 +1 -1

4 +1 +1 -1

5 -1 -1 +1 2’ Full Factorial

& +1 -1 +1

T -1 +1 +1

3 +1 +1 +1

g +1216 0 0

10 -1.216 0 0

11 ] +1.216 ] Axial Peints or Extreme

12 0 -1.216 0

13 0 0 +1216

14 0 0 -1.218

13 ] 0 0 Center Point
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Combination A B C
(1) - - -
a + - -
b - + -
ab + + -
c - - +
ac =+ - +
be - + +
abc + + +
bc abc
High, +__ ¢ ac
Factor C
b, b
: High, +
Low,- | Factor B
1 a
@ Low, +
| |
: +
Low High
Factor A

gﬂﬁ 1 a@AeD4 2° factorial design ’
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(¢) Three-factor interaction

gﬂ‘ﬁ 2 g‘lJ‘I/INL’imﬂﬁ@ﬁﬁﬂﬂﬂﬁ}mﬁj‘U main effects LA interactions 14 2° factorial design.

) ) ) ) .8
(a) Main effect. (b) The two factor interactions. (c) Three-factor interaction.
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A = Yila—(1)+ab—b+ac—c +abc—bc]

2 IA [ A ~ @ o [ 1

FINADANUNAYVOINAVDI A NTTAVVBIAILYTAN 9 590 4 A1

AUNMITVDY A SaNI0AA 1AINANUUANANTZHINNATIVUOY 4 treatment IRV
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U A A 9y = v o g’/ A [ g’/
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A = Yi[a+ab+act+abc]—%[(1)+b+c+bc]
A
nio
A = Yila+ab+ac+abc—(1)-b-c-bc]
Turivesenu
B = Y, [b+ab+bec+abe] - % [(1)+a+ ctac]



B = Vi[b+ab+bc+abc—(1)-a-c-ac]
Lag

C = Va[c+ac+bc+abc]—%[(1)+a+b+ab]

C = Vailc+ac+bc+abc—(1)—a—b—ab]

o o . . J 1Y 1 S { 13
AMSUMNAVDY interaction 52413191998 2 UTLMTIFU A 1Az B 1H a1150N92009 1 UANY

] v ) [ Y
UANANUDIAUNATYDINAUDY A NTLAVVDI B A0952AU 1AL IZITINATINTIUDIANUUANAILUI AB

interaction
B Average A Effect
High (+) 1 [(abe - be) + (ab — b)]
Low (-) % {(ac - ¢) + [a— (D]}

Difference Y [abc —bc+ab—b—ac+c-at (1)]
. . I & & 9
1182 AB interaction ﬁ]glﬂuﬂiﬁﬂuﬂﬂ]ﬂﬂﬂ?’lﬂllﬁﬂﬁ’l\‘]ﬂﬂﬂﬂu

AB

Yilabc-bc+ab—b-ac+c-a+(1)]

AB = Vilabc+ab+c+(1)] - % [bc+b+ac+a]

= dy . . Y1 I 1 1 a [

Falugiuuuil 91150009 AB interaction A niuanuuananludmdsszniemanaaes

. ko 4 A 1 < o . . Y
U diagonal plane N3 2 i$u1u1ugﬂgﬂu1ﬁﬂ (gﬂ‘ﬂ 2b) 8813 15PN 115041 AB interaction 1A
a L ] 1 H H @ i @ Y] v '

Tagaa it uanuuanaaluaunasyeawarod B N5zaUU09 A Nanu 2 52U d99zlaa AB
. . d’d 1 = %
interaction effect NUAUAYINU

HAZAIMANAIRGINU AC interaction IMINUNAANYBIAUNAGVOINAVDY A N5zAVYBI C N

AN NIDHAANVDIA NN ABYDINAVD C NILAVVYDI A NANINU

C Average A Effect
High (+) Y [(abc - be) + (ac — ¢)]
Low (-) %2 {(ab-b) +[a—- (D]}

Difference Y [abc—bc+ac—c—ab+b-a+(1)]

AC = Yy[abc-bc+ac—c—ab+b-a+(1)]

1Ay BC interaction WNFLNAANUDIMIMAIVOINATDY B N52iUU0Y C fenasunsonads
YOIAUNABVDINATDI C RIZAVVDI B AP

C Average B Effect

High (+) ¥ [(abc - ac) + (bc — ¢)]

10



Low (-) Y5 {(ab -a) + [b— (D]}

Difference Y [abc—ac+bc—c—ab+a-b+(1)]

BC = Vilabc-ac+bc—c—ab+a-b+(1)]

@31 ABC interaction f1ualiifluAumaeuesnunand1951ine AB interaction 81151
2 sedveaC  faru

AB = YiJabc-bc+ab—b-ac+c-a+(1)]

High C (+), AB

Y, [abc — be - ac + ¢)]

Low C (+), AB YJab—b-a+ (1)]

ABC = Yilabc-bc—ac+c-ab+b+a-(1)]

991911181 ABC interaction 1#910A1UUANA195EH I AC interaction NTTAVVDI B NAaAU

1 ' { o {1 o < 1 < 1
'ﬂ%@iﬂﬂﬂ’nuuﬁﬂﬁ’lxﬁgﬂﬁl'lﬂ BC interaction ‘ﬁigﬂﬂﬂlﬂﬂ A ﬁ@]'l\‘lﬂu G?Qﬁ'lﬂﬂcl,ﬁ}ﬂ'l ABC interaction
d'd 1 1 Q

effect NUAUNINY

M13199 6 LLEAIDIHINTBOALLIY (design layout) W30 matrix 61150 2° full factorial design 9
I o 1 =® o A A 9 v o w Y Y Yy 9
UJ‘LW’I'J’E]Eﬂ\ﬂ]ﬁ]\‘iﬂ']iﬁﬂiel'lWﬁﬂlﬂQﬁ'JLﬂJﬁ‘ﬂLﬂﬂ'J"lJE]\?ﬂ‘]Jﬂ'lﬁll 2 G]')LIJJ?J' "lmm AUV UHUDIFITAALLIN

Y
A (surfactant concentration, S) HAZUYUIADUNINVDINIYT (bulk drug particle size, PS) NI M5
A A 9 Y . . o Y ad o PR .
MNYIVNNUNTEUIUNIT  (processing  variable) 1 auls “lmmqmwgwwﬂmaum (cooling
g A . A 1 1 o
temperature, CT) Y98 UV UUNVADNLYAI (molten suppository) mwa@1aﬂﬁﬂaﬂﬂaaﬂmmmﬂgﬂuuu
<3 . A A Lg o . . Y o ' o
UVUY (suppository) NATENVU (y;) Taenann13ued two-level full factorial design wldsiaunseau
youduioaszan 9 190 2 szau 1dun szave () nazszaugs (+) asnszy 13 Tuased 7 suow
A A o v A ~ ’:9/

1/]']\1&5511']ﬂi1!ﬁﬂllﬂuaﬁﬁﬂ‘ﬂm$ﬂ1§@@ﬂl!ﬂﬂ LlﬁgWaﬁWﬁﬂulﬁ}i]'lﬂﬂ'liﬁﬂ};lWGI'IiJﬂWEVIﬂa@\?VI’E]’E]ﬂLLUUu

naag13lugin 3

3 . . 9 [ . . o Y 1 @ o w <3 4
M319N 6 Design matrix 981131 2’ factorial design 11 TUAIDYIINITWAUIANT VU U

Variables” Drugrelease, v,

Trial, i S PS CT (% mn 30 minutes)
1(1) - - - 60

2{a) + - - 85

2 (b) - + - 50

4 (ab} + + - 55

5(c) - - + 75

6 (ac) + - + 100

7 (be) - + + 65

8 (abc) + + + 70

*QA3 N 7
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d‘ . v A 9 v @ a AR 4
MSIN T ANUHNIBVDL coded units (52A -1 W30 +1) dmisUAlsoase NNy

Variable Low level: -1 High level: +1
8, Surfactant concentration 0.5% 5%
PS, Bulk drug particle size 20 Km 80 Mm

(geometric mean particle size)

CT, Cooling temperature of molten suppository -5°C 25°C
S s W
] s 2
— )
S T SR
@ -30
b 3 -10
»
2 10
s
(=9
o
B
h=] -15
-]
-
o
(=) (60
ij

Surfactant level (Y%ow/w)

Y o 3 . . a a { @ v o
5N 3 dnwmzves 2’ factorial design TugihiFusnndiailFoonuuudodianmswann

o v . 4
#1131 suppository

AUTDINMIMUIUIBNTNANEN  (main  effect)  VOIANNITUVUVDITITAALUTIAIND
(surfactant concentration, SC) NugeUFinainfivanildeseenuinneuniinld Tasvziuai
LANANITZHINHAADUAUDI y; #1404 sc FEAUGI (H) My, #0014 sC szaudm () fivnldnn
mamavm (U 3)

S

Ya {[(a—(1)] + (ab—b) + (ac — ¢) + (abc — bec)}

[(yy-y) + (yy-y3) + (Y- ys) + (yg - y,)1 / 4

[(85 - 60) + (55 -50) + (100 - 75) + (70 - 65)] / 4

= 15
TushuouReINUAINTOAIUINUNT main effects YDIVUIADYNIANIYT (bulk drug particle size

Aad o Y < . . Y o 1 dy
(PS) uazqmwgnﬂﬂﬂmﬂuawmmmuu (suppository cooling temperature, CT) 18 fase'lydl

PS Vi {[b—(1)] + (ab—a) + (bc —¢) + (abc — ac)}

= [(ys-y) +(ys-y) +(y,-ys) + (ys -yl / 4

12



= [(50-60) + (55-85) + (65-75) + (70-100)] / 4

= -20
CT = Vi {[c-(1) + (ac — a) + (bc — b) + (abc — ab)}

= [(ys-y) + (¥s-y) + (v, -y) + (ys -yl /4

= [(75-60) + (100-85) + (65-50) + (70-55)] / 4

= 15

MIPONLULMITNAADIIAY factorial design 129 1% a1150A59NY  interaction effect 1@
Tagde Modrasy lumswanndiueumiy mividszneudrennududuvesasaausaainly

3 Amﬁ'mm@aumﬂmm W iNavedetiazaeeenin (MABIINNG 2 QUNNNVDING

TTAUFIUY

< A o v Aa Y 9 =2 a ) @ 1
Wuag) azanad ) 30% luvaznlumsunianuutuvosansaausaaaii () luszdud agunun

' Y 1 1
HRUDIMINUUUINDYNIAMIET (PS) 9120ANTAZA10V09A81 Jlifies 10% iy (a15199 8) Hah

[ g ] dalﬁ a . 1 o @ Y A
"lﬁ’ﬁluaﬂ‘]elmzullﬂ%mmimﬂ interaction 3131 PS N1 S ﬂ\‘]ilﬁﬂ\‘]iﬂlﬂuﬂlugﬂﬂ 4a

100
S0 r
S+
80 F

70} S.
60 ] \

sol— .

Average %
Dissolved in 30 minutes

Bulk Drug Particle Size

St

(a

100

90
80} CT+

1

70 o cT-
60
SOF

Average %
Dissolved in 30 minules

Bulk Drug Particie Size

gﬂ‘ﬁ 4 A20819904 interacting (a) 1401 noninteracting (b) variables 1 factorial experiment Mnae

o o w < . 4
Tumswammsveuniy (S = surfactant level, CT = cooling temperature).
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M319N 8 M3U5INQURY interaction TEMINAMUIDATE PS 1Ay S 1ayMIUIIANIN interaction

FYHIN PS 1Ay CT

Ps S CT %Drug Average Different
level level level dissolved %dissolved %odissolved
+ + - 55 62.5 30
+ 70
- + - 85 92.5
+ 100
+ - - 50 57.5 10
+ 65
- - - 60 67.5
+ 75
PS CT S %Drug Average Different
level level level dissolved Yadissolved %adissolved
+ + - 65 67.5 20
+ 70
- + - 75 87.5
+ 100
+ - - 50 52.5 20
+ 55
- - - 60 72.5
+ 85

A AA o Y3 Aa o <3 A o
me@wammqmwawmﬂmﬂum (CT) NUSDNITAZAIUDINIWINNYUNUD  (IRAYIINNT 2
o td' 1 lﬂ' = 1 % Li' 1 % L]
FLAUVDY S) AUAITNN 8 %zwmmmﬂaﬂuuﬂaﬂu CT fl]%llWﬁ@]@ﬂTiﬁgﬁWﬂﬂJﬂﬂﬁ’JﬂTﬂ!,‘VI"Iﬂullll’ﬂ

9
1 IS

I o @ A kY A A A o o A ¥ 1 1A
%mﬂum‘mmﬂizﬂ’oum&mfn‘mJsllmﬂmgmﬂwwmqmiﬂm aﬂHﬂlgﬂJ@QWﬁV]llﬂLGHUU'igu'nllNLﬂﬂ

Y H
v K a v A A

° ' o { o < <3
pd AU sErINvIReYMarIeUgurainh1diiuas dsesueliiuly

@

interaction 081931
5171 4b
TumsamuImnT SxPS interaction 1%‘14 NITUIMUIUN average surfactant effect ‘ﬁi%éﬁj

Gllu'lﬂf]‘hl!ﬂ'lﬂwx'lfJ'lﬁG%'l!,Lagﬁ‘igﬁlUle@\?alJU'lﬂ@Hﬂ'lﬂW\‘lﬂ'IﬁQ\i WWﬂ'NiJLmﬂ@"NGUGQ surfactant  effect
fanan uazfinnzanliasaniauean AN 19ed average surfactant effect 13111 interaction Juu1
YDINITATUIUN interaction %rﬂuﬁa‘ﬁ (ﬂgﬂﬁ 3 1A Medi 6 sznon)
Particle size Average surfactant effect
high (+) = Y [(ab —b) + (abc - bc)]

= [(ys-y3) + (ys -yl /2

= [(55-50)+ (70 - 65)] 2

= 5
2 {la— (D] + (ac - ¢)}
= [(v,-y) + (v -ys) /2
= [(85-60)+ (100 -75)]/2

low (-)

= 25

14



SxPS interaction = 1/2 difference
= (5-25)/2
= -10
WaudY  particle size/cooling  temperature interaction (PSxCT) ¢  surfactant
concentration/cooling temperature interaction (SxCT) M 1@ lusiuesfeidu
Particle size Average cooling rate effect
high (+) = Y [(abc - ab) + (bc — b)]
= [(ys-y) +(y;-y)]/2
= [(70 - 55) + (65 - 50)] / 2
= 15
low (-) = % {(ac-a) +[c — (DI}
= [(ys-y2) + (ys-ypl/2
= [(100 - 85) + (75 -60)] /2
= 15

PSxCT interaction 1/2 difference

= (15-15)/2

= 0
Surfactant concentration Average cooling rate effect
high (+) = 5 [(ac -a) + (abc — ab)]

= [(ys-y2) + (ys -yl /2
= [(100-85)+(70-55)]/2
= 15
low (-) = Vs {l(c— ()] + (bc — b)}
= [(ys-y) +(y;—y)]/2
= [(75 - 60) + (65 -50)]/2
= 15
SxCT interaction = 1/2 difference
= (15-15)/2
= 0
ﬁ’mﬁqﬂmmmﬁﬁmmﬁq interaction 521919 3 1ads (SxPSxCT) 1d i uanuuanaia
FENIN average surfactant concentration / particle size interaction (SxPS) ﬁudazqmﬁgﬁﬁﬁﬂﬁﬁum

[T

[ Y dy
uaxmmmmmmm"lﬂ U
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Cooling temperature Average SxPS interaction effect
high (+) = 5 [abc —be - ac + ¢)]
= ¥ [(abe — be) — (ac - ¢)]
= [(ys-y) - (ys-y9)]/2
= [(70 - 65) - (100-75)]/2

= -10
low (-) = Ylab—b-a+(1)]
= Y5 {(ab—b) —[a- (D]}
= [(yy-y) - (y,-yD1/2
= [(55 - 50) - (85 - 60)] / 2
= -10
SxPSxCT interaction = 12 difference

= [-10 - (-10)] / 2
= 0
- a I Y 1 A Y A o w <3 = P2
3N 9 agdwamsimsizideyanis q fldninmanaasssesiisueimiy aeayllan
A X ad o < 3 o ) I 3 4 ' %
msuduvesgunginyh Ididuasen -5 W 25°c w1 ldulesisuanisianiassdiennielu
A A A é’ a g A . 1 [ A ) %
30 i iinauAaily 15% Tagluil interaction 521319 CT AU PS %30 S 1Ay d 11T UNAYDIAY
9
FNTUVBITITAAUTIANAT (S) HAZYUINOYNIAMIYT (PS) WU AITIZADINDITUING SXPS interaction
. . o 1 1 1 ] . . 1
ﬂi%ﬂﬂﬂﬁjﬂﬂ INIIEHAVDN 1nteraction mﬂanﬂawﬁnﬁum 3‘1]“]71 4a Llﬁﬂﬂﬁlﬁ}muﬁﬁ SxPS interaction 31
a A Aa < ' ~ .. 1 1% K a A '
aioannaenveeymaannaziianly (sensitivity) A0TZAUUBIAITAALTIAIAINGINI
A 1 1 9 @ A = I 1Y) 1
pegveeyMaluan TagsauuailSmavesdinnazargesnuinelu 30 uin wtludadiu
v o 2 o 1 o Y o = A Aq
HARUNUYINADYMAMET  uaziTludadinlagnsanuanNuINIUYeIaIaausIIRINly M
4 4 9a 4 z X o . : .
nlasuntlasnusivsweafsmaenaza1gee NN UNTIVYUNY main effect UAZ interaction effect
A v = ' g by v ) dyy 9y o X 4 9
awinaasldmulugdn 4a ednlsnmwnisseiase Segauendeayii ldndreduil azimedos
o Y A 1 v o a 1 g Y= ST o &
mwznuveyanegnelugiavesssauaulsoassane q nlganulumsneassgaiiminiy Ay
9 [ 1 1 o Y o [ (% a 1 d' A ]
doagiainanz liaansoihly1dnuszauvesamlsdasean o feonuonmilone (range) Vo4

[

v Y
seaudlsnmrualunsdawitla
. (g . . . ! o ] < A
ﬂ%@uumammmm main effect LAY interaction $114 9 ﬁnﬂiﬂﬂfl@ﬁ]}’élElNi’Jﬂ!,‘i’Ng]j’JEI’J%ﬂﬁ
v o d . . Y a J a aa A .
DANDYAUAUNWUD (multiple regression) TaglglUsunsuAouN A0 TIBIADA gﬂ“l/] 5 UFAANNAUDY main

effect 11 interaction effect NAUIN 1Ay multiple regression
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H 1A A I a o 4 % [} o
Vl'li'l~1ﬁ9 ﬁ';:‘]Jﬂ']'E]“VI‘ﬁW'dﬂaﬂLLﬁZ‘]JJ;]ﬁ'JJWH‘ﬁ%']ﬂﬁ'J@EJNﬂ'lﬁﬂ'IU'Jﬂ!

Effect Estimate
(%edrug dissolved in 30 minutes

Average 70
Main effects
Surfactant concentration, S 15
Bulk drug particle size, PS -20
Suppository cooling temperature, CT 15
Two-factor interactions
SxPS -10
SxCT 0
PSxCT 0
Three factor interaction 0
SxPSxCT 0
Multiple Linear Regreszion

Data source: Datz 1 m Notebook?

%Dimg release = 70.000 + (7.500 * S) - (10.000 * PS) + (7.500 * CT) - (5.000 * SxPS) - (2.776E-017 *
PSvCT) - (-0.000 * 52CT)

N =3
R=1000 Rsgr=1000  AdjRsqr=1.000

Standard Ervor of Estimate = 0.000

Coefficient Std. Error t P VIF
Constant T0.000 0.000000238  293601230.000 =0.001
5 7500 0.000000238 31457280.000 =0.001 1.000
3] -10.000 0.000000238 -41943040.000 =0.001 1.000
CT 7500 0.000000238 31457280.000 =0.001 1.000
5xP5 -5.000 0.000000238 -20871520.000 =0.001 1.000
PECT -2 TT6E-017 0.000000238 -0.0000000001 16 1.000 1.000
5=CT 0.000 0.000000238 0.000 1.000 1.000
Amnalysis of Vanance:

DF 55 M5 F P

Regression 6 1900000 316.667 6964E+014 =0.001
Flesidual 1 4 547E-013 4.547E-013
Total 7 1900000 271 429
Column  S5Iner S8Marg
5 450,000 450,000
BS 200000 200000
CT 450,000 450,000
5=PS 200000 200000
PECT 0.000 6.163E-033
5=CT 0.000 0.000

¥ (J ' o . . . a Jd a aa
qﬁl‘l.]ﬁS AIDYWUYDINANITAIUINUYI 1 main effect LLAY interaction ﬁI’JEJT’IJﬁllﬂiiJﬂE]NW’Jm’E]il"lf\‘Iﬁﬂﬁ

Tag multiple linear regression
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mﬂg'ﬂ‘ﬁ 5 aaIn regression coefficient 1151 main effect U182 interaction effect YOIAILYT

[

a A=
DEISNANHI A

=le

Regression coefficient (b,) U9Y main effect a5y S, PS, CT Ao 7.5, -10 wuag 7.5 cl‘L!EUile‘ﬁ
regression coefficient YDV interaction effect RIERT SxPS, PSxCT, SxCT 911AY -5,0,0 AUAIAY @Tqii”u
f1 %drug release WAURUTEF U0 S, PS, CT aaumaae’liil

%Drug release = 70.00 + 7.508 — 10.00PS + 7.50CT - 5.00SxPS (r2 =1.000)

nnaunsmaasuseauvesdunlssaszansedy -1 Ml +1 s ldinaiiuvioaade
Bumeridandesesnun segiausi e S luaumsilaounin -1 1 +1 9241157 main effect Y04
S fifife %drug release faeuan -7.5 Ty 7.5 umsiy drug release 1Ty 15% Fa1iu main
effect Tavsamve s lonldounnszdud () Tdusedugs @) vhdy 15 Fumdoiidoald &
uaraal¥ifiudoumis Tuvazidhseduvos ps Tuaumanlaounn -1 i +1 93107 main effect
Y03 PS AiiA0 Y%drug release 1Wasuan 10 Ty -10 Fumsan drug release a3 20% S main
effect Taes2mw04 PS owdsunnseaum () lifluszdngs () vy 20 shduiinedion'l

T neuReITHA main effect TABTINUDY CT HAZ interaction effect Y94 SxPS 1ijpn/aouain

@

seauen () Tflusedugs () awfiduiiny 15 uaz -10 awday duldawilddunanazuaasly

= v
UL

agl
[ = (3 a 9 ' v 1 gl.: 1 o W
GluTl'NLﬂﬁ“]fﬂi‘ill ﬂWiﬁﬂ‘]&J'lW’dsU'é)\W]’JLlﬂi@ﬁi%llﬂllﬂﬂimﬂﬁnﬂ 9 WQiHLLQﬂI@Q@WiUSH!ﬁ%
A Aq Y a v SR o v A Y ' ' v A !
ﬂ§'$‘1J'J‘L!ﬂ1§|3\la§5]1/lcl“]561uﬂ'l§'WEW]Lﬂﬁﬂfﬂmmcﬁﬁﬁ1h1§ﬂﬂ1ﬂu@53@]‘1!1/]1‘%’11@ mmagﬂi}%ﬂmam

wAa A = ¥ @ A a dﬂg A 1 [ 1 = A Y 1
ﬂmﬁmmmﬂ?mmwm 9 mmmaﬂmmmmwamuma% ngNﬁﬂdﬂﬁ1’3hh1ﬂﬁifluflﬂmﬂﬂ qIWTD

o A 9 1 = a A Y 1 I 9 a aa d'd

ﬂuu‘ufﬂillﬂE]EJN‘lJﬂigﬁ‘i/]ﬁfﬂWLlazﬂigﬁElﬂﬂﬂ“]ﬁnﬂiﬂﬂi“]fﬂWif]@ﬂLL‘UUﬂTi‘ﬂﬂﬁfl\iﬁﬁﬁﬂ@] nu
v

o (% o o [ aa a Jd @

ANHUSNITIDDNLUUUNIINAQABDIULUUAININ ﬂTﬂlﬁ!ﬁWMWSﬂuWWﬁﬂﬂ”liﬁﬂ@m”I’JLﬂﬁZWNﬁ‘Uf’N@I’JLLﬂﬁ

(2

a 1 { 1 oA v o l I a 1w ) ] Aa a @
paszunazals ﬁfl@]@ﬂﬂ!'ﬁll‘]J@ﬂlﬂﬂlﬂﬁﬂfﬂm“ﬂﬂlﬁj@ﬂ%‘llﬂu@ﬁﬁzﬁf’)ﬂu ﬂﬂwa‘lullﬂﬂlﬂﬂﬂﬂﬁwaﬁaﬂ

v J

a o 2 g Jd 1 o o w A A A a
Llﬁgﬂaﬁllwu‘ﬁ “]NL‘]JLl‘]J33Iﬂ%u@fﬂﬂﬂ”lﬂﬁ@ﬂ"liwwu"m?iﬂLlagﬂﬁS‘UTLlfnﬁWa@]ﬂLTYNTgﬁﬂJLW@Na@
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