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Abstract

The objective of this research is to propose Exponentially Weighted Moving Average — Tukey’s Control
Charts for Moving Ranges and Ranges in order to detect a change in process variation underlying symmetric and
asymmetric processes. The performance of the proposed control chart is compared with Exponentially Weighted
Moving Average (EWMA) and Tukey’s Control Charts (TCC). The performance criterion are measured by
Average Run Length (ARL) with Monte Carlo Simulation (MC) method. The results found that the proposed
Exponentially Weighted Moving Average — Tukey’s Control Charts for Moving Ranges and Ranges are superior
to EWMA and TCC Control Charts for all magnitudes of changes.
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W A083 (a, f) SSuRFuIATaud (n= 1) uaasd
K, =2.38 209Uuu0iia119y EWMAMR-TCC wuin
@1 ARL, ﬁvlﬁ@iﬁﬂhuwugﬁmqu EWMAMR U8z
WHHNTAILAN TCC awenIdiszaumM U iouulag
Winnu 1.2. 1.4, 1.6, 1.8, 2.0, 2.5 Uaz 3.0 lusiuaad
sEaUmM Tl aaindy 0.1, 0.2, 0.4, 0.6 Az
0.8 LLNuQﬁmuqmﬁy’a 3 unundaruguliaansn
aasunaddsuudasfiaandld laodn ARL, 7
Wadwlisnansnisd3oudisulumseanesums
Wasnudaafiaaasle

o 1 a 6
LINUAIUNNNN FNAUAFWITALADS (4,2)
n3thn=1uaz ARL, =370

5 EWMAMR TCC EWMAMR-TCC
K, =0.557 K, =2.591 K,=238
0.1 | 808.930+0.865 | 1424398 +0.851 | 780.804 + 0.733
0.2 | 725.586 +0.878 | 1254.558 +0.844 | 628.194 + 0.695
0.4 | 636.362+0.779 | 949.599 +0.762 | 515.275 + 0.598
0.6 | 546.626+0.768 | 703.004 +0.736 | 426.514+0.526
0.8 | 458.032+0.651 | 515.798+0.718 | 418.786+0.713
1.0 | 370.013+0.531 | 370.913 +0.623 | 370.943 + 0.431
1.2 | 364.218+0.529 | 264.646+0.474 | 241.803 + 0.403
14 | 358.450+0.522 | 214.788 +0.361 | 199.873 +0.285
1.6 | 322.180+0.510 | 163.427+0.278 | 121.555+0.173
1.8 | 282.995+0.505 | 125.519+0.219 | 51.463 +0.073
2.0 | 230.520+0.441 | 95.505+0.174 | 21.385+0.030
2.5 | 132.031+0381 | 43.901+0.100 | 18.783 +0.027
3.0 | 63.815+0293 | 16.869+£0.053 | 14.253 +0.023

WHNDLAG © RAILATEININY + fa AdwdeduninaIgn
Ua3A1 ARL,
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WITH) WIAAAIWY uacADL:, “uwugﬁmugmﬁmﬁmﬂﬁauﬁﬁwﬁmu”mwmmfr‘ivm-nﬁﬁm

o o

UNFELARauTUasNaE.

U

@139 3 1 ARL, 289uNu)iA98 EWMAMR,
TCC uaz EWMAMR-TCC 71320Un13
wWasuudasvas g, mplddayaiinig

LANWIIANUAT AIABAAINIIINLAET

(5,4)n3hn=1 uaz ARL, =370

71A139N 3 m‘”ayaﬁmmﬁmuwmﬁaw

PN & ° o Ao A A '
WINULADT (0,f) FIRIUNRULARAUN (n = 1) LFAIAT
K,=1.233 maumugﬁmuqu EWMAMR-TCC wWuin
@1 ARL, ﬁvlﬁﬁﬁﬂimwu{}ﬁmqu EWMAMR U8z
Lmugﬁmqu TCC Mvgm:ﬁumnﬂﬁmuuﬂm

Adl = v a
IMNANTNN 4 NI ma;&aummammﬂ’aga

a % o @ Ao o = '
WINULA BT (0!, ﬁ) FIRITUNRULANDUN (Il: 1) LLRAIN

K, =1.604 "IIElGLLN%J;}ﬁﬂ']Uﬂ]N EWMAMR-TCC ¢

ARL, ﬁvl@T@‘iﬂﬂ'hLmuQﬁmuqu EWMAMR uaz

Lqugﬁmqu TCC 1unﬂizﬁumﬂﬂ§ﬂmmaa

@390 5 61 ARL, 289uNu)iiaiugy EWMAMR,

TCC uaz EWMAMR-TCC fiTe6iuniy

wWasuudasuas g, aelddayaiing

5 EWMAMR TCC EWMAMR-TCC
K, = 0.603 K, =3.762 K,=1.233
0.1 0 70.655+0.509 |  0.001 +0.001
0.2 | 100.495+0.158 | 110.668 £0.522 |  0.003 + 0.001
04 | 2547520711 | 334.404+0.533 | 16.728 +0.251
0.6 | 318.452+0.935 | 358.755£0.514 | 56.398 +0.222
0.8 | 340.657+0.946 | 360.432 +0.486 | 256.783 + 0.268
1.0 | 370.818+0.806 | 370.668 = 0.529 | 370.416 + 0.704
1.2 | 326.800+0.775 | 322.567+0.514 | 229.629 +0.271
1.4 | 293.263+0.747 | 285227+0.532 | 134.632 +0.142
1.6 | 272286 +0.727 | 242.118 £0.560 | 96.398 + 0.092
1.8 | 258344+ 0.714 | 182.665+0.498 | 76.883 + 0.068
2.0 | 248.065+0.703 | 133.600 £0.517 | 65.268 + 0.055
2.5 | 233.097+£0.687 | 101.510 £0.543 | 49.935+0.038
3.0 | 224.933+0.678 | 87.680 £0.501 | 42.540 + 0.030

o ' a 6
LANLLRILANNT NMABAATNITIANLGDT (4, 2)

WHNLLAG © RAILATEINANY + A fEwdsunIAIgIw

N30k n =1 uaz ARL, = 500

o ARL 5 EWMAMR TCC EWMAMR-TCC
1831 ARL, K, =0.575 K,=2.752 K, = 2.466
) 0.1 [1998.885 =0.400 |1126.950 +0.932 |1122.570 +0.732
(;ns'mﬁ 4 @1 ARL1 YAILNWANAILUAN EWMAMR, 0.2 [1054.806 +0.391 [1015.349 +0.942 [1087.660 + 0.745
U 9
4 o 0.4 | 816.027+0.712 | 893.921 =0.944 |1010.577 + 0.845
TC,C waz EWMAMR-TCC nazaunis 0.6 | 546.626+0.768 | 768.011+0.895 | 930.483 +0.952
wasuudaszes g molddoyaliniswan [ 08 [ 6500090959 | 63821403878 | 688.0210.926
waslhua fvuaswnfiea 2, 1) nydl 1.0 | 500.394+0.779 | 500.615+0.719 | 500.489 + 0.807
1 ’ 1.2 | 434478 +0.881 | 374.555+0.619 | 379.527+0.542
n=1Laz ARL,=500 1.4 | 406.820+0.917 | 279.593 =0.471 | 260.590 + 0.372
T Tco EWMAMRICC 1.6 | 355.626+0.201 | 211.043=0.360 | 152340 +0.218
o K, = 0.551 K, = 2.066 K, = 1.604 1.8 | 291.723+0.156 | 160.832+0.278 | 60.353+0.086
0.1 33.157+0.018 55.874 + 0.368 4.004 + 0.010 2.0 | 225.872+£0.109 | 122.546+0.218 38.479 +0.032
02 | 84.221+0.056 | 64.568+0.291 | 9.154+0.020 25 | 184.348+0.086 | 59.099+0.125 | 10.218+0.015
04 | 143.998+0.128 | 181.572+0.461 | 27.576+0.121 30 | 90.674+0.043 | 22.114+0.068 | 5.887+0.010
0.6 | 274.585+0.366 | 247.399+0.500 | 53.856+0.189 WHNDLAG © NAILATEININY + fa AdwdedunnaIgn
08 | 35515740511 | 25551340399 | 176.560+0.706 | g 07 ARy,
1.0 | 500.160+0.799 | 500.458 +0.754 | 500.746 + 0.759
12 | 260.192+0.755 | 287.824+0270 | 56.673 +0.032 ,
= v =
1.4 | 208.684+0.521 | 210.554+0.158 | 30.7080.010 31NA1IIN 5 VBYANNITUINUIILNNNN
1.6 | 125466+ 0350 | 164.749+0.092 | 21.787 +0.005 a o o o ao A :
WITILABT (o, B) FIRTUNFLLARAWA (n = 1) LEAIAN
1.8 | 96.600+0.287 | 137.882+0.054 | 17.082 = 0.003
2.0 | 57.707+0.098 | 122.124 +0.031 14.132 + 0.002 K,=2.466 VOIUAWANAIUAY EWMAMR-TCC wuM
25 | 32.561+0.052 | 102.968+0.019 9.984 + 0.001 i ARL, Alddniuamniiniuay EWMAMR uas
30 | 12.567+0.024 | 76.893+0.011 7.787 +0.001 o s

WNEIWG : waaATaInang + Aa d@udsauunegw

PaIF1 ARL,

BN TAILAN TCC lawzndinazaumsilauulas
Winnu 1.2. 1.4, 1.6, 1.8, 2.0, 2.5 uaz 3.0 lusiuaad
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sTaUMTIUaswILUaaYiniy 0.1, 0.2, 0.4, 0.6 Az
0.8 LLNuqﬁmuquﬁy’a 3 uwundaruguliaansn
aasunalasuudasfiaandld laodn ARL, #
Watwlimunsasihan3suienlumsanesuns
Waguudasiiaansle

A15197 7 AARL, 709uNU)TAILUAN EWMAR, TCC
waz EWMAR-TCC fisssiumait/aouuds
284 §, melddayaiimauanuashya hmua
fwmAaas (2, 1) N3k n=5 usz ARL,=370

@131991 6 ¢ ARL, VIUNUDNAILAN EWMAMR,
TCC uaz EWMAMR-TCC 71320uUn13
wWasuuladves g, nmolddayaiing

LANKIIANUAT AIRUAAINITIRLABT

(5,4) n3thn =1 uaz ARL, = 500

5 EWMAMR TCC EWMAMR-TCC
K,=0.618 K, =3.995 K,=1.341
0.1 0.007 + 0.004 | 235.558 = 0.695 0.003  0.001
02 | 64.622+£0213 | 368.055+0.705 | 28.5170.011
04 | 351.663+£0.935 | 421.368£0.733 | 66.170 +0.105
0.6 | 397.201+£0.793 | 455.169 £ 0.715 | 150.008  0.232
0.8 | 472.101 £0.483 | 486.007 +0.698 | 208.677 + 0.268
1.0 | 500.692+0.854 | 500.217%0.722 | 500.980 = 0.825
1.2 | 455.164+0.819 | 465.202+0.688 | 253.035 +0.304
1.4 | 409.613+0.985 | 404.198+0.700 | 145.746 +0.157
1.6 | 380.607+0.962 | 378.235+0.711 | 103.215+0.101
1.8 | 361.2714+0.945 | 324.158+0.697 | 81.691 +0.074
2.0 | 346.797+0.931 | 256.191+0.689 | 69.076 +0.059
2.5 | 32578740911 | 168.186+0.735 | 52.483 +0.040
3.0 | 314.565+0.899 | 105266 +0.707 | 44.561 +0.032

WUBLAG WAILAIBIRNY + Aa AEIwDoIUuINIaTIIN
Ua4A71 ARL,

A 0% a
INNAIINN 6 U ﬂ%lﬂllﬂ’]iuﬁ]ﬂu%@a’]ﬁa’]sﬁ

a 4 o v Ao o P '
NITNULABT (0, f) FIATUNFULARBUN (n= 1) LLEAIA
K,=1.341 maumugﬁmuqu EWMAMR-TCC Wy

5 EWMAR TCC EWMAR-TCC
K, =1.137 K, = 2.049 K, = 0.415
0.1 | 89.723+0.384 1.609 + 0.001 0.462 + 0.002
02 | 175.795+0.327 |  3.188 +0.002 1.494 + 0.003
0.4 | 230.743 = 0359 8.481+0.007 | 4.114+0.005
0.6 | 292.169+0.377 | 18373 £0.026 | 14.712+0.009
0.8 | 367.081£0.382 | 179.725£0.258 | 35.977 +0.029
1.0 | 370.085+0.386 | 370.736 +0.305 | 370.244 +0.292
1.2 | 365.887+0.388 | 360.169+0.168 | 298.896 + 0.252
14 | 362.573+0.389 | 294.548 +0.059 | 258.552 + 0.242
1.6 | 260.141+0.389 | 258.539+0.019 | 217.241 £ 0.224
1.8 | 257.901+0.389 | 198.958+0.005 | 42.077 +0.020
2.0 | 156.201+0.389 | 97.410+0.035 | 24.014 +0.007
2.5 | 10296240387 | 35470+0.059 | 11.948 +0.002
30 | 61.181+0386 | 22.744+0.004 | 7.930+0.001

WANEIAG : NAAIBIMANG + Fi MEWDEILUANGTIIUIBIN ARL,

@139 8 FMARL, 289UHU)IAIUAN EWMAR, TCC
uaz EWMAR-TCC Nzaumsiasmidasvas

£ m ylﬁiaﬂaﬁmimammmen MU

T’ (4,2) N3tk n=5 use ARL,=370

@1 ARL, ﬁvlﬁeﬁ'm'jmwuqﬁmqu EWMAMR U8y
wHunAAIuAN TCC Mnnszé’umnﬂ%"muuﬂm
NN 7 iagaﬁﬂﬁl,mm,mvhiﬁm WAees
(o) WITUAF (n=5) UFAIFN K3 =0.415 VaIuNui
A1UAN EWMAR-TCC Wui1en ARL, lerdnan
WNBNAAIUAN EWMAR uazununiiniugu TCC
lunnizﬁumsmﬁﬂuuﬂm

5 EWMAR TCC EWMAR-TCC
K, = 1.145 K, = 2.822 K,=1.122
0.1 | 453.420+0.352 | 490.622+0.257 | 469.692 +0.252
0.2 | 422.328£0.367 | 477.391+0.267 | 504.454 +0.023
0.4 | 393.599£0.375 | 459.622+0.278 | 554.911 +0.076
0.6 | 380409 +0.378 | 438.287+0.289 | 517.709 +0.232
0.8 | 373.677+0.379 | 410268 +0.298 | 474.701 + 0312
1.0 | 370.349+0.380 | 370.613 £0.305 | 370.666 % 0.396
1.2 | 365.539+0.375 | 322.498 £ 0302 | 245.903 % 0.410
1.4 | 324.901+0.381 | 254.061 £0.279 | 140.382+ 0.355
1.6 | 262.576+0.282 | 162.952£0.213 | 72.209+0.274
1.8 | 212.023+0.182 | 64.631£0.092 | 34.338+0.196
2.0 | 161.088=0.153 | 24.697+0.035 | 15.859+0.135
2.5 | 108.949+0.083 | 11.052+0.015 1.807 % 0.046
3.0 | 58.121+£0.060 | 243940012 | 0.188+0.015

WANELAG : WaILFIBdMANg + A MAWLDEILIANAITIWBIN ARL,

31Na13197 8 Tayain1IuINUIILNLND
WINAaas (o, f) MRIUAFY (n = 5) LFAIAT K =
1.122 283unu)in1u9u EWMAR-TCC wu3ien
ARL, ﬁ"loﬁ"@‘iﬂﬂ’jmwun“ﬁmqu EWMAR URZUHW)
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WITH) WIAAAIWY uacADL:, “uwugﬁmugmﬁmﬁmﬂﬁauﬁﬁwﬁmu”mwmmfr‘ivm-nﬁﬁm

o o

UNFELARauTUasNaE.

U

MUAN TCC lwzndinszaumalasuularinny

1.2.1.4,1.6,1.8,2.0, 2.5 uaz 3.0 lugiuaasszauns

Wagwulaginmy 0.1, 0.2, 0.4, 0.6 U8z 0.8 LLNuQﬁ

ﬂ’l‘l.l@!&lﬁd 3 LLN%J;]&AJF]’J‘LIQNvllllﬁﬁlniﬂﬂi'l’i]’iql‘ﬂﬂﬁi

{ { v 1 { A’ é/ [
WasuulaiNanadle lasen ARL, Aiviadwlianaunsa

aSousulunmserasumadasuidasnanss le

13191 10 61 ARL, VaSUNU) TN EWMAR,

TCC uaz EWMAR-TCC 71320UN13

wWasuuwdaszes g, mulddayaiinis
o 1 a 6

wanuashya fnuadwimiiieed (2, 1)

nY0hn =5 Uaz ARL, = 500

5 EWMAR TCC EWMAR-TCC
K2 =1.547 K3=2.363 K5 =0.725
. 0.1 | 289.655+0222 |  0.911+0.001 0.354 +0.001
@ns’]\jﬁ 9 a1 ARL, "IIE]\‘ILLN%QQF]')UQSJ EWMAR, 0.2 | 345.129 +0.240 3.750 £ 0.003 1.340 + 0.002
TCC unz EWMAR.TCC f9s¢ 04 | 41024940300 |  9.236 +0.005 5.862 = 0.008
Cuaz EW - NIEAUNTT 706 444,911 0308 | 29.797=0.043 | 17.606=0.010
Wasuudasuas g, A1 g‘L@WaHaﬁms 0.8 | 467.530+0.306 | 188.445+0.237 | 48.850+0.042
Lannasadans S1nad NS iae s 1.0 | 500.555+0.303 | 500.897 +0.241 | 500.460 + 0.237
1.2 | 475425+ 0308 | 396.115+0.238 | 328.987 +0.240
=
(5,4) n3thn=>5 uaz ARL, =370 1.4 | 422.191+£0.299 | 329.765+0.201 | 295.977 +0.265
EWMAR T EWMARTCC 1.6 | 400.058+0.289 | 265.101+0.196 | 170.795 + 0.283
o K, =1.202 K, = 4.805 K. =8.322 1.8 | 382.440+0.265 | 154.533+0.145 | 51.707 +0.028
0.1 | 277.806+0.301 | 156.404 +0.358 0.002 + 0.002 2.0 | 366.191+£0.210 | 87.654£0.135 | 27.150+0.008
0.2 206.396 + 0.313 265.199 + 0.322 7138 +0.015 2.5 335.780 £ 0.185 45.703 £ 0.067 13.025 £ 0.002
04 | 321.548+0.340 | 288.168+0.308 | 59.365+0.025 3.0 | 281.965+0.168 | 20.002+0.030 8.574 % 0.001
0.6 | 350.252+0.365 | 324.175+0.311 | 123.568+0.095 WNBLAG © NANATIMINY = da ddwdoiuuanasg
08 | 3674190376 | 364.198+0299 | 27110740252 | g 00 ARy,
1.0 | 370.112+0.376 | 370.062+0.305 | 370.462 +0.273
1.2 | 363.562+0365 | 361.885+0.315 | 182.519+0.172 4 . -
1.4 | 356322+0363 | 342.674+0289 | 114302+0.093 | @199 11 A1 ARL; 28ILHMAIAILAN EWMAR,
1.6 | 341.681+0.358 | 301.011+0.323 | 87.070 +0.060 TCC uar EWMAR-TCC fse&unns
1.8 | 323.731+0.352 | 265.005+0.317 | 73.089 +0.045 P e
2.0 | 316.020+0.345 | 221.566+0.296 | 64.705+0.036 wWasuulasues g noled BR[NNI
2.5 305.331 £0.337 178.322 £0.332 53.588 £0.026 WANLLAILANND ﬁf]fﬁu@ﬂ"]wqiqﬁl’mag
3.0 | 300.102+0.329 | 143.696+0.299 | 48.025+0.021

WHNDLAG © RAUATDINANY + fa Ad@IwDBIuUNNaITIU

(4,2) n3thn =5 uaz ARL, = 500

wpIs1 ARL 5 EWMAR TCC EWMAR-TCC
! K, = 1.548 K, = 3.402 K, =1275

0.1 | 598.998 0352 | 571.771+0.142 | 588.797 =0.224

- . e oaw , 0.4 | 583.009+0375 | 559.119=0.170 | 570.667 +0.188

WINALADI (a, f) WIVNTY (n=5) UKONM K;=0.415 (¢ 560424 £ 0378 | 548.761 £ 0.189 | 555222 % 0.168

ﬂJﬂOLLN%ﬂﬁﬂ?Uﬂ&l EWMAR-TCC WU ARL1 ﬂ?ivl(;f 0.8 | 543.610+0.379 | 534.321+£0.210 | 552.662 +0.191

s T R 1.0 | 50032240309 | 500.121 0237 | 500.587 % 0.294

INNUNRQUAILAN EWMAR URSUHWANAIVAN 757405 585 40309 | 476.738 £0.267 | 397.087 %0393

TCC sl,uymsgﬁuﬂ’]ﬂﬂﬁguuﬂaq 1.4 | 486.669 +0.308 | 414.930+0.297 | 265.875+0.418

iJ’]f:@HS’]\‘]“?i 10 Fevainsuanuaslays 16 | 4793750308 | 299.423+0.297 | 155.091 % 0.369

A 4 1.8 | 4614250308 | 113.427+0.158 | 80.712 % 0.288

WINAaas (o, f) MRIUAFY (0 = 5) URAIAN Ky = | 2.0 | 425.629£0.308 | 75.214£0.050 | 39.558+0.210

- L 25 | 4143980308 | 32426+0.046 | 5203+0.078

0.725 Baunujaniufl EWMAR-TCC Wi1en 3.0 | 404.522+0308 | 8.446+0.017 | 0.594+0.026

ARL, ﬁvl,ﬁ@hﬂdﬂl,l,wun“ﬁmuqu EWMAR URZUHAA

AuAN TCC lunni:é'funm,ﬂﬁﬂml,ﬂm

WHNDLAG © RAUATDIRANY + fa Ad@udsiuuinasgu
2a3A1 ARL,
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31nA13197 11 TayalinITWINUIILANNN
WITRLAS (a, B) IATURFE (n = 5) UaAIAN K; = 1.275
VaIUHHNIAIUAN EWMAR-TCC WU ARL, ey
@‘ﬁndnmugﬁmuﬂqw EWMAR uazununiaiugu
TCC wenTiifiseaumsiasuwulasintu 1.2, 1.4,
1.6, 1.8, 2.0, 2.5 ua 3.0 fwmsuszaumsiaswutlas
WAL 0.1, 02, 0.4, 0.6, 0.8 Wk UWunTaIuNI 3
wiia lisansnasesunsdasuudasianssld lag
1 ARL, Aisduldsmansoiansoudisulums
arasumadasuudasianasle

@319 12 ARL, 183ununinuau EWMAR,
TCC uaz EWMAR-TCC fi52@un13
wWaguulssvad g, mﬂ@ﬁ”agaﬁms
KANUIANUANT Arnad1wIAeas
(5,4) N3 n =5 uaz ARL, = 500

5 EWMAR TCC EWMAR-TCC
K, =1.655 K,=4.855 K, =9.002
0.1 | 103.488+0.167 | 146.107+0.244 | 24.552+0.009
0.2 | 156.800+0.199 | 232.866+0.238 | 67.557 +0.015
0.4 | 210454+ 0225 | 289.330 +0.240 | 107.574 + 0.094
0.6 | 340.889+0.295 | 320.406+0.263 | 234.578+0.158
0.8 | 376.914+ 0306 | 465.869+0.255 | 382.578 +0.202
1.0 | 500.395+0.310 | 500.416 +0.246 | 500.959 + 0.228
1.2 | 475.142+0.301 | 488.255+0.206 | 311.606+ 0.262
1.4 | 461.547+0.301 | 432.056+0.213 | 184.456+0.175
1.6 | 411.021+0.301 | 366.398 +0.233 | 128.200+ 0.111
1.8 | 365.821+0.297 | 312.234+0.199 | 101.458 +0.078
2.0 | 326.111£0.277 | 268228 £0.222 | 86.372 % 0.060
2.5 | 275159+ 0.255 | 186.672+0.217 | 67.882+0.039
3.0 | 212.212+0.222 | 133.115+ 0208 | 59.336 = 0.031

WNBLAG © NALATIMINY + Aa Adwdoiuuinasgn
PaIF1 ARL,

31N@a1397 12 ﬁagaﬁmmﬁmummﬂmm
WA (0, B) FIRITUNRE (n=5) Laaden K;=9.002
maumugﬁmuqu EWMAR-TCC WuUNe1ARL, Ple
@"hndmwugﬁmuqu EWMAR Uagununiiniuau
TCC

4. 571
mﬂwamﬁfﬁ'ﬂwudwLLNuQﬁﬂauquﬁﬁwLauasl,mi
T “Lmugﬁmuqmmmﬁmﬂ'é"auﬁﬁ'mﬁ’mﬁfml,uu
Lam%ﬁwé’d-mﬁé’m%'uﬁé'mﬂﬁauﬁLLa:ﬁé'u” udatdu
Lmun“ﬁmuqummﬁmﬂﬁauﬁ'maﬁmﬁmmuLam%ﬁwé’d-
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