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Abstract

Mack and Skillings (1980) proposed nonparametric procedures in a randomized block design with replications
as general alternatives. This method is used to find the difference in the treatment effect; however, it can
cause a loss of inter block information using the ranking in each block. In this paper, we proposed new
nonparametric procedures in a randomized block design with replications using an aligned method proposed
by Hodges and Lehmann (1962) that used information of blocks and based on the joint placement suggest by
Chung and Kim (2008). We also compared the power of the test of the proposed procedures and established
a method through Monte Carlo simulation.
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1. ME

Futels BEHY A BAdE HIAEIZo|=FHAI(NSAID), F-Fute]22kA(DMARDs), £HZE O]
E (Steroid) 7} Aok A4 ] oA XAl wet BT w7l F50 ARl Aol YA dopi
7] 95te] @A1e] Futgla BEY FAE S (level)oll whet 208 Ura, B2 oA Al X8
Aol W} RASIE @ wel AAE Yeksio] AU o wl, Al A o] Al E Hol2
AR 91 Y] AF Aol AGst E5 AF W (randomized block design)o] Ut} 7]
A AR5z 7 BEui) F 9 olge] ATUAL VuSke 49T Wie] gt AW BE AY
H (randomized block design with replications) ]2}l 3t} (Lee$} Kim, 2012). #]2]e] E3lxlolE
AARB7] YA eA7 AR EFoln AFRI N(0,0%)E w2 dEdsels 7ol AYGETid
B el RARANS A8 Aol EEol BE ks AL 44T & ek A
of 1ol RaaA ok woli B AS A ZARO A gl Al 15 2HE Aol
T Q= HEsE AAHE A of sttt (Song} Lee, 1995).

~
Wl gt AW BE AP el Aol AolE Fohus] A AR meA POzt
BaRabgel g, Ae ERst BE 2L grie Aty e B9 MESH PoRt
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Mack3} Skillings (1980)©] A|2Fat 44, Mack (1981)0] A|Fat 914, LeeSt Kim (2012)7} A <-ah
%ol 9Tk, Mack3} Skillings (1980)9) MPHS 2t 22| vl B2xo] HFL o §5e] AW ¢
22 ALY BT Friedman (1937)9] PUL 488 A2 B2 GolH 48 7 7,
HEE HF & T ol §3h Mack (1981)9] W2 3 E5S dH9nXEFP oz A3t
2| A] Kruskal-Wallis A3 & A< 1%6}04 AA et Wby olth. Mack} Skillings (1980)<] Holt;.ﬂ
Mack (1981)2] e w5 9 wpRo] B2 7 AR} <48 AFol
239 3L olgFnz 48 o851 oot A1 £40] 92 4 ATk (Lees} Kim,
2012). Lee&} Kim (2012)94 o] &3t & AdYujx]HoA AFRE = Kruskal-Wallis
(1952)8) & A8 2 QAR A A £9E T
3te] Zk A ElodlAe] B sttt Leeg} Kim (2012)9] W T8t 549 H7 <AL ol&
Sof A <o) YT 4
Hodges$} Lehmann (1962) | =
A, AL 7 Ao gEREoA 7 559 A EEETS “Hoi A8 E *g"éﬁ}t v
Holth. Oraban3} Wolfe (1982)+ T+ 2] 7+ &3e] x}ol& A3 93l 91X (placement) & A&
shu| R AAHE AT o] WHEE T AR F olx § Ao gt A A AXPEE o]&5)
o] AE] A ApolE A WHOEN T BE A7V Ay 28 IR0 S o o &
23ttt 4214 Y}t (Chungy} Kim, 2007). Chung®} Kim (2007)<& o] & #7g-ato] Adu) Xyl A
A A (joint placement) WS A bttt AFA A W2 /‘ﬂ A ool A &} ApolE Lot
B3R @ A9, nelan s SRR ERFolgE AFE A BE Aol vlaa) A
4ol 913 ol g3o] A2l ETHE BASR Wi, 7 A2lel RV SU 0 Kruskal- Wallis
AU A At Cho2t Kim (2013)2 Hodges®} Lehmann (1962) o] A+t HHRH-& o831
Chung3} Kim (2007)9] 2392 HHS AP} 85 Aoz st
H =EFoj A= Hodges?} Lehmann (1962)°] Ao+t F& g
Chung¥} Kim (2007)0] €9 s X2 &oA A st A 2] W& F4351e] vHEo] e AP &5
A A v RSH PHE ALt =, At 4 2 ¥ 24 AR Mack¥} Skillings
(1980) ¥, Mack (1981) W, 18|31 242 vhg ol AR} Monte Carlo simulationg 53}
o A vlLsic.

3

N _>,i'rzi

o mlmﬁ

rln ﬂllll

g i o
=
o
4
o
it
o,
ofo
ok
N,

z {-n -I
Ay
Y

° F-|>

rlo g_i o FE

ﬂl[JI L o=

h O o ok

N oot rlo

T e
i)
flo
o

=
ro

o rr

2. g
2.1. 29 2 Jp-d

1
o] Qe Y3 E5 R YL v Atk
:u‘+7—i+/31+€ijk7 (7':172a7ta ]:1727517’ k:1727"'vr)7

ANNA Xyt i) AROA A Bl rila) Be] WS goln, s AA B, s i) A2
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X = Xije — X .

A2 E AEAA EFEHE (ol A5 DAl et 2391 A (joint placement)E Th3} Zo] o3t
o}

t b T 17 x < yo 73 o

‘/Uk = hzl ; k_lX (thkaxijk) ) X(x7y) = 07 1 ‘?4

=1t k=
AIAA Ve AR A2l #53he AL EdmdolA X7 o FAAY 22 A5 Aol
ok ek A9 Ml d B Ve d AR V.. & e 2ok A7 N =b-t-r2 BA A
2 solo.

o 1 b T

V7« 7WZ Vtiﬂﬁ ]_1727 7b’k:1727 Ty
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t
1
= — Zb rV
N i=1
t
1
= ~ Vi...

by 7k FolAle] el W B Vi A4 B2 V..o Aolg olgd AABAY HE thgs} 2ol
Qo).

12 = = 2

HAASAZF He A7 stollA A7t t — 1 FholAlg22E SAHE R w}E Al ﬂ 1740&—8—
AHFEZE - 12 FRIAlFRZ] 9] 1000 WES] 9 xP(t — 1, )0 = A
W B Ve AA HF V..o Frol Aol7 A& Ao = J|tH o

< AF7HE S AASHA "t Wil E 7 stelld= A2l E 3
o7t 2 Aer 7Y HEuR RIS 7145 At

Chung®} Kim (2007)°l 9J3l, Z+ Ae]d FEo] 377} SUY&A nl A$ Kruskal-Wallis 54 3}
H AR &5 wfel dA el oigl7] Wieol A3sA%FE 2ria & & vk 28 2 A2 H =
22717 54T of 2R AE o83 AW Kruskal-Wallis7} Al 3 AN 22 AR o

Hc}.

AREAZ 1o gho] Holx 1L o
7 VT A B V..o 3] 2
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Table 3.1. Monte Carlo power estimates in randomized block design with replications (o = 0.05, treatment = 3,
block = 5, replications = 2)

Dist T To T3 H M-S M A
0 0 0 0.0485 0.0466 0.0468 0.0495
0 0.3 0.8 0.2942 0.2751 0.6498 0.3053
0 0.5 1.0 0.4266 0.3918 0.6951 0.4478
0 1.0 1.0 0.5471 0.5051 0.7726 0.5710
Normal 0 1.0 0 0.5494 0.5104 0.7662 0.5699
0 1.2 1.0 0.6478 0.6011 0.8150 0.6709
0 1.5 0.8 0.7868 0.7353 0.8778 0.8034
0 1.5 1.5 0.8985 0.8572 0.9300 0.9111
0 0 0 0.0471 0.0505 0.0470 0.0449
0 0.3 0.8 0.4426 0.4852 0.7595 0.3518
0 0.5 1.0 0.5903 0.6262 0.8302 0.5043
0 0 1.0 0.6716 0.6815 0.8590 0.6101
Exponential 0 1.0 0 0.7202 0.7410 0.8797 0.6095
0 1.2 1.0 0.7564 0.7601 0.8950 0.7005
0 1.5 0.8 0.8784 0.8823 0.9508 0.8155
0 1.5 1.5 0.9052 0.8956 0.9548 0.8845
0 0 0 0.0521 0.0505 0.0470 0.0492
0 0.3 0.8 0.2061 0.2140 0.5966 0.1888
0 0.5 1.0 0.2933 0.2967 0.6642 0.2642
0 0 1.0 0.3669 0.3682 0.7069 0.3297
Double-Exponential 0 1.0 0 0.3742 0.9772 0.6984 0.3390
0 1.2 1.0 0.4411 0.4429 0.7450 0.4106
0 1.5 0.8 0.5683 0.5585 0.8063 0.5260
0 1.5 1.5 0.6763 0.6631 0.8471 0.6378
0 0 0 0.0236 0.0468 0.0359 0.0179
0 0.3 0.8 0.0536 0.1185 0.5291 0.0326
0 0.5 1.0 0.0677 0.1450 0.5648 0.0378
0 0 1.0 0.0835 0.1773 0.5889 0.0442
Cauchy 0 1.0 0 0.0823 0.1776 0.5810 0.0470
0 1.2 1.0 0.0931 0.1982 0.5968 0.0497
0 1.5 0.8 0.1213 0.2620 0.6335 0.0645
0 1.5 1.5 0.1615 0.3265 0.6816 0.0833

H = method using aligned method and joint placement; M-S = Mack-Skillings’ method; M = Mack’s method;
A = ANOVA.

EZE= RANNORE:, AR ZE= RANEXPE:, Cauchy & =
RANUNIg2oF g7 S o] &53itt. *3”51 ‘)42 AR gRo7 74F3to] AAE AASAT
o] 71zt o] £3l=xE dAdsh= 82 10,000 ¥HE3L= Monte Carlo StudyZE dtgith. 2 gel 4=

= 370%} 57 01aL, BEFY o= 59 79 A-E vlwsty ZF A9 5 W vHEeE 29, foeE2
0.05%2 oje] 2ol disl ARFHE v wstgict Pv‘i'—z oA i HAYe] vl AFE Al 57}
3¢ A%, E5Y T7]’ 570 wje] ZA3= Table 3.1, £59] 7} 7¢ wje] Z3= Table 3.2, A<
F7F 59 A, 5] 4271 5 wfjo] A= Table 3. 3oﬂ, E59 71 74 wle] AIE Table 3.4 %
B
Ao Bt BF 22 A Al 15 /7L & Ao] HeA] AFEY, RG] F27t AFEE 4
- 2= Ay} B Mackd} Skillingse] 4, Mack./] uh Aok ANOVA 25 & _[—%
o] 0.0464°A4] 0.0512AF0]¢] & 7}A) 11, z1¢%§_g © 329 427} 50|, BEE9] S} 7Y uf A
oMb o] FoEo] 0.0416¢9 BYE AQEty BE WPHo Ho4F0] 0.0440904 0.05154k0]9] Zk
= Zreth E3E o] AT RER] Aol BE ALt EEA BE WHES] F5F0] 0.046400
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Table 3.2. Monte Carlo power estimates in randomized block design with replications (o = 0.05, treatment = 3,
block = 7, replications = 2)

Dist T To T3 H M-S M A
0 0 0 0.0509 0.0472 0.0464 0.0500
0 0 0.5 0.2329 0.1962 0.0976 0.2409
0 0.3 0.8 0.4170 0.3616 0.1334 0.4334
0 0 0.8 0.5305 0.4612 0.1600 0.5425
Normal 0 0.5 1.0 0.5982 0.5150 0.1918 0.6119
0 1.0 0.7201 0.6370 0.2429 0.7392
0 1.2 0.8 0.7774 0.7037 0.2607 0.7919
0 1.5 0 0.9735 0.9464 0.5602 0.9793
0 0 0 0.0456 0.0488 0.0515 0.0465
0 0 0.5 0.3495 0.3869 0.1491 0.2644
0 0.3 0.8 0.5972 0.6268 0.2563 0.4742
O I B A A
Exponential 0 1.0 0.8854 0.8843 0.4200 0.7665
0 1.2 0.8 0.8754 0.8742 0.4917 0.8015
0 1.5 0 0.9938 0.9912 0.7380 0.9711
0 0 0 0.0490 0.0488 0.0515 0.0486
0 0 0.5 0.1620 0.1536 0.0857 0.1433
0 0.3 0.8 0.2837 0.2719 0.1166 0.2478
0 05 10 04243 03957 01504 03638
Double-Exponential 0 1.0 0 0.5168 0.4971 0.1815 0.4607
0 1.2 0.8 0.5642 0.5428 0.2121 0.5056
0 1.5 0 0.8493 0.8177 0.3804 0.8020
0 0 0 0.0243 0.0472 0.0488 0.0158
0 0 0.5 0.0446 0.0947 0.0717 0.0241
0 0.3 0.8 0.0602 0.1324 0.0788 0.0314
0 0 0.8 0.0710 0.1561 0.0846 0.0343
Cauchy 0 0.5 1.0 0.0760 0.1727 0.0888 0.0330
: 0 1.0 0 0.1019 0.2209 0.1056 0.0446
0 1.2 0.8 0.1167 0.2508 0.1133 0.0504
0 1.5 0 0.2082 0.4211 0.1641 0.0861

H = method using aligned method and joint placement; M-S = Mack-Skillings’ method; M = Mack’s method;
A = ANOVA.

Table 3.3. Monte Carlo power estimates in randomized block design with replications (o = 0.05, treatment = 5,
block = 5, replications = 2)

Dist T1 To T3 T4 5 H M-S M A
0 0 0 0 0.0512 0.0470 0.0496 0.0494
0 0 0 0 0.5 0.1517 0.1329 0.0744 0.1534
0 0 0.5 0.5 0.5 0.2726 0.1897 0.0863 0.2185
0.5 0 0 0 0.5 0.2659 0.1886 0.0809 0.2143
Normal 0 0.5 0.5 0.5 0 0.2737 0.1872 0.0857 0.2196
0 0.5 1.0 0.5 0 0.5458 0.4199 0.1561 0.4850
0 1.5 1.0 1.5 1.0 0.8246 0.7741 0.3114 0.8456
0 1.0 0.3 15 1.5 0.9201 0.8812 0.4334 0.9257
0 0 0 0 0 0.0466 0.0476 0.0488 0.0507
0 0 0 0 0.5 0.2292 0.2416 0.1083 0.1629
0 0 0.5 0.5 0.5 0.4265 0.3818 0.1602 0.2434
. 0.5 0 0 0 0.5 0.4297 0.3873 0.1548 0.2404
Exponential 0 0.5 0.5 0.5 0 0.4244 0.3389 0.1583 0.2413
0 0.5 1.0 0.5 0 0.7524 0.7065 0.3052 0.5172
0 1.5 1.0 1.5 1.0 0.9028 0.8927 0.5243 0.8387
0 1.0 0.3 1.5 1.5 0.9677 0.9630 0.6761 0.9140
0 0 0 0 0 0.0514 0.0476 0.0488 0.0490
0 0 0 0 0.5 0.1213 0.1144 0.0721 0.1041
0 0 0.5 0.5 0.5 0.2037 0.1492 0.0818 0.1269
. 0.5 0 0 0 0.5 0.2009 0.1507 0.0803 0.1308
Double-Exponential 0 0.5 0.5 0.5 0 0.2015 0.1506 0.0791 0.1319
0 0.5 1.0 0.5 0 0.3949 0.3170 0.1304 0.2708
0 1.5 1.0 15 1.0 0.6072 0.5879 0.2272 0.5366
0 1.0 0.3 1.5 1.5 0.7341 0.7065 0.2980 0.6433
0 0 0 0 0 0.0179 0.0462 0.0514 0.0182
0 0 0 0 0.5 0.0255 0.0709 0.0578 0.0190
0 0 0.5 0.5 0.5 0.0482 0.0820 0.0622 0.0230
, 0.5 0 0 0 0.5 0.0446 0.0857 0.0642 0.0197
Cauchy 0 0.5 0.5 0.5 0 0.0451 0.0875 0.0648 0.0205
0 0.5 1.0 0.5 0 0.0729 0.1423 0.0816 0.0262
0 1.5 1.0 15 1.0 0.0926 0.2605 0.1118 0.0398
0 1.0 0.3 1.5 1.5 0.1200 0.3185 0.1321 0.0478

H = method using aligned method and joint placement; M-S = Mack-Skillings’ method; M = Mack’s method;
A = ANOVA.
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Table 3.4. Monte Carlo power estimates in randomized block design with replications (o = 0.05, treatment = 5,
block = 7, replications = 2)

Dist T1 T2 T3 T4 5 H M-S M A
0 0 0 0 0 0.0512 0.0507 0.0474 0.0511
0 0 0.3 0 0.3 0.1253 0.1162 0.0630 0.1287
0 0 0 0 0.5 0.2012 0.1874 0.0756 0.2110
Normal 0 0.5 0.5 0.5 0 0.2976 0.2724 0.0964 0.3142
0.5 0 0 0 0.5 0.3014 0.2716 0.0988 0.3140
0 0.3 0.5 0.8 1.0 0.5895 0.5401 0.1703 0.6117
0 0.5 1.0 0.5 0 0.6416 0.5927 0.1853 0.6671
0 0 1.0 0.8 1.2 0.9106 0.8752 0.3580 0.9224
0 0 0 0 0 0.0416 0.0469 0.0464 0.0457
0 0 0.3 0 0.3 0.1938 0.2348 0.0973 0.1324
0 0 0 0 0.5 0.3288 0.3704 0.1233 0.2255
Exponential 0 0.5 0.5 0.5 0 0.4991 0.5492 0.1859 0.3352
0.5 0 0 0 0.5 0.5068 0.5579 0.1739 0.3339
0 0.3 0.5 0.8 1.0 0.8105 0.8400 0.3418 0.6320
0 0.5 1.0 0.5 0 0.8653 0.8810 0.3702 0.6869
0 0 1.0 0.8 1.2 0.9762 0.9776 0.6203 0.9130
0 0 0 0 0 0.0472 0.0469 0.0464 0.0474
0 0 0.3 0 0.3 0.0935 0.0957 0.0640 0.0865
0 0 0 0 0.5 0.1478 0.1499 0.0719 0.1283
. 0 0.5 0.5 0.5 0 0.2101 0.2091 0.0890 0.1779
Double-Exponential 0.5 0 0 0 0.5 0.2121 0.2169 0.0824 0.1726
0 0.3 0.5 0.8 1.0 0.4065 0.4087 0.1289 0.3376
0 0.5 1.0 0.5 0 0.4543 0.4506 0.1465 0.3807
0 0 1.0 0.8 1.2 0.7304 0.7232 0.2476 0.6335
0 0 0 0 0 0.0140 0.0473 0.0515 0.0148
0 0 0.3 0 0.3 0.0226 0.0693 0.0577 0.0182
0 0 0 0 0.5 0.0254 0.0836 0.0602 0.0201
Cauchy 0 0.5 0.5 0.5 0 0.0289 0.1066 0.0637 0.0239
0.5 0 0 0.5 0.0295 0.1049 0.0641 0.0194
0 0.3 0.5 0.8 1.0 0.0506 0.1810 0.0795 0.0269
0 0.5 1.0 0.5 0 0.0571 0.1982 0.0839 0.0267
0 0 1.0 0.8 1.2 0.0989 0.3346 0.1157 0.0355

H = method using aligned method and joint placement; M-S = Mack-Skillings’ method; M = Mack’s method;
A = ANOVA.

A1 0.0521A1019] 3t 7R BE AP, AFRE, o|FALEEY FYFEL BT 0.059] AR
#H= Zteth CauchyB29 A% BOAE 2y grso] e Zx = b8l fel¢=F 0 5°1W Byt
t}. Cauchy+tZ9] & AR A2le 71 32 4%, 859 71 54 o9 {F+5 g2 0.0236,
0.0468, 0.0359, 0.01792 Mack3} Skillings<] H“ﬁi A3t Macke] W, Aoy, ANOVAS]
A 1% &/FE & AostA Eshe Zlo] YelUH, 859 71 74 Wi {5 32 0.0243,
0.0472, 0.0488, 0.01582 A|HH3} ANOVAL] 1%3%3 ZF AlojsA] Zet Zo] vEbth A E
o] 227} 59l AL, B0 47} 59 ull Ak ANOVAS] §-2]4=30] 0.0179, 0.01820]31, E=o]
7 w] 0.0140, 0.0148%1 Ao & Hol AHFHI ANOVAE CauchyEZoA T2 AAWE )
B AAWNAE & &+ Stk CauchyR2olA& the B2 A7e) vusglE 3¢ 15 275
Aozt Qo] oJzlgo] ATt

A9 71 3 A, B8 7 5MY W] AAoM BE 22, 7/HY tiE M FEOA B
Macke] ®Re] AA=Ho] th2 Wi Ee vl =Uth &, Mack®] 2 229} thg7H4d9] fféEHOﬂ
A& glo] FEo 77 A A AR Ho] A UehgS € 5 vk £59 71 7Y W A3
AAME BT Fx7F AFExQ 4% ZE g7 FejolA ANOVAS] AAHo] 71 =41, Al
HH, Mack} Skillings®] WHH, Mack®] W] <02 AA Yol =ytt. AFExoAE 712717t
@S2 A Y7 Fele) Susttt e g7 FEfollA Mack Skillings] W o] Al b
HET 245 ZAHo]l w3tk UHA g7 FejolA & AT} Mackd) Skillingse] A7
Ho] 7P =831, ANOVA, Mack®] ®g €22 AAHY Aol7t Yttt o|FAFEEAX = BE

|
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thH71d FefollA] AehHe AAHo] M =k, Macki]— Skillings2] ¥HH, ANOVA, Mack®] ®t
W sog ZAH Aol7k Ak 53] Aol 1.5% 48 7M. Fejolls Albgae] A4
o] 0.8493°.2 Mack¥} Skillingse] 77221 0.8177¢] H]SH oF 0.0329] z}ol7} whrt. CauchyZE3Z oA
= BE dE7HA FefollA] Mack} Skillingse] #H o] AR o] 717 &3ttt

Aol 271 509 A%, Bl 57) 50 W] AsolA BAe] REA AFEEY 0, S71%} 7
4% WEale iRzl FelolE ANOVAS] A4elo] 14 E5ka, Skt S7hske tR7bae
Qelst A 27510 2w F oA 274510 AT ol g7k Felol A AlQhEIE ANOVAS] 3
Aeo] 43 29Tk oA BhE b FEReIAE AUl 0] 7 29k7, ANOVA, Macks
Skillings®] 34, Macke] W4 €22 28l Aol7l e S4% 7 Felol A Alohie
A7 o] 0.5458 2 ANOVAS] A2 0.48500] H]3h ok 0.06 ko] 7} at, Z713 F AQsic oA 7
231 71 FElolA Ahiie] AR o] 0.27372 ANOVAS] A48 0.21963} F 0.054 3o] 7}
T} A+REoAE Brteih S7hsRs hEl7h4 Felol A Macksh Skillingse] W4lel 25 2o)
7% wtck 4R 6719 o 97ba Wbl A Al ol BE A=o] 3k, Macksh Skiligse)
W, ANOVA, Macke] Wl <02 2420l 230tk 53 2718 ¥ QAT opAl 2adke ol
74 Refol A Alghabge] Aol 0.4244% Macks} Skillings) 2] 2 elo] wla) oF 0.086
Stk w, S419 BRI M Bl AT Achye] A o] 0.7524% Macks} Skillingse] o] 27
ol W3] SF 0.046 A1} BT olFAFREANANE BE B Felol A Alkpasl Aol 7
Z =9k, Mack3} Skillings®] ¥HH, ANOVA, Mack®] W o2 AAH Alol7) AUt 53] Al
Qo] Macks} Skillings) Whloll vla] 24 ¥ Rsic) oA Z7koke Rel] ol bas 27}
S & dAsith thAl sk 7 FElelAs AR "] oF 0.05 %3, 4 7 Fejl
AR o] oF 0.078 Eskt}h. CauchyEEo|A1= Mack} Skillingse] Wi A4 o] 714 =34th
o 7k 7RG W] Aol e BRG] Fx7F AR Ee] B9, ' HEME FEjelA 23
ANOVA, A|<H, Mack} Skillings®] ¥, Mack®] #PH9] A2 =gttt ALBEZA AL
ok 27)9) g MESRs oj37bas] Felol A AT Macksh Skillingsel Wl 24
o WlZeAl A oA AjYzhae] FeRoIAE Macks} Skillingsel W4, A, ANOVA,
Macke] ¥4 $o% A5 Hol7} YT o|FASEEANNE BE the7hae) Fefol A Al bt
W3t Mack¥} Skillingse] ¥ o] AAZHo] BF ¥ ANOVA, Macke] ¥y o7 AAH
2ol 7k Atk CauchyEZ ol A= Mack3} Skillings®] ¥ A= o] 71 =3kt
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B ERIAE WhEo] g UHsh B AYUE ARe) S vEad des L 299
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