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șȗșȆȊȄȉǸɽˁʱʝˈˌʭˆÈ�ɷɜʍɔʺʸʧʬPɿʓʾʱǙɻ3ƥɨʏʎɸſɟʌʏʎɕǸ

ɮɼɰʈɔƁćƆɼ��ɢ șȗșȆȊȄȉǸɼʝ˅ʓ˄ˊʣɻ¥ǱɫʎUƆ´ɽ�ɝɸſɟʌʏʎɕǸ

ˠĜ�ÛìɷɼƁćƆxFéɼķǛƴŨɻɴɝɶˢǸ

ƩǈɺɩǸ

ˠſ�ˢǸ

ƁćƆɼ��ɢʝ˅ʓ˄ˊʣɻ¥ǱɫʎUƆ´ɽ�ɝǸ

Ǹ

ˠƉćƆ��¶ƀɻɠɥʎƘĮE½ˢǸ

ĹƵƽÜǸ ȵȲȩȧ ʋʍ˞ĹƵƽÜăƠ ȄȀȉȀȄǸȝȀȆȅˏȭȸȸȵȌȁȁȻȻȻȀȵȲȩȧȀȬȴȀȯȵȁȩȶȹȬȷȁȄȂȃȈȁȝȄȂȃȈȂȉȂȇȂȂȃȁȮȳȩȪȼȀȭȸȲȱːǸ

ȘȕǸȝȀȆȋǸ

Ǹ

ȄȀȉȀȄȀȅȀȇȀȉǸƉćƆǫ�Ǹ

șȗșȆȊȄȉǸɽ3�ǛŭȃȆȆǸȰȓȧǸɼˁʱʝˈˌʭˆÈ�ɷɜʎɧɸɡʌɔ�/ɡʌɼĚ}ɻ�ɩƉƎɽǢ�ɩɶɝɺɝɸÐ

�ɨʏʎˏșȪȮȾȪȶǸȪȸǸȧȱǾǸȄȂȃȂːɕǸ

ęyšȘȘȘǸ œƏ�ƮǶˏȄȂȃȄȂȃȂȄɔȄȂȃȄȂȃȂȅǸPɿȄȂȃȄȂȃȂȆǸƮǶːɼƚĝ	șȗșȆȊȄȉǸ ʫ˄ʶħ�ʑƉćƆǫ�ɼǚŅ

�7ɻđǇɩɰɕƉćƆǫ�ɼǚŅ�ɽțȴȩȮȫȮȨȧȸȮȴȳǸȴȫǸȓȮȪȸǸȮȳǸȟȪȳȧȱǸȓȮȷȪȧȷȪǸ ˏȚȧȱȴȳȩȪǸȧȳȩǸȤȧȬȳȪȶǾǸȄȂȂȋːɻʋʍŦ

2ɩɰȪȖȕȟǸɻpɵɣɔċ�ˏȋȂǸȲȚȁȲȮȳȁȃȀȉȅǸȲȄ��ːɔǆ�ˏȈȂȿȊȋǸȲȚȁȲȮȳȁȃȀȉȅǸȲȄːPɿ	Ţ�ˏȅȂȿȇȋǸȲȚȁȲȮȳȁȃȀȉȅǸ

ȲȄːɻ3ǵɩɰˏȕȓȐǾǸȄȂȃȂːɕǸ

ƉćƆɢċ�ɺ¶ƀɸǆ�˨	Ţ�ɼƉćƆǫ�ɼɜʎ¶ƀɼƚĝ	șȗșȆȊȄȉǸ ʫ˄ʶħ�ɻçʌɡɺǒɝɽƱʈʌ

ʏɺɡɳɰˏȇȀȅȀȅȀȇǿȄǸȕȮȬȹȶȪǸȃȄǿȃȈːɕǸ

Ǹ

ˠĜ�ÛìɷɼƉćƆxFéɼķǛƴŨɻɴɝɶɼƩǈˢǸ

ƩǈɺɩǸ

ˠſ�ˢǸ

3�Ǜŭ ȃȆȆǸȰȓȧǸɼˁʱʝˈˌʭˆÈ�ɷɜʎɧɸɡʌɔ�/ɡʌɼĚ}ɻ�ɩƉƎɽǢ�ɩɶɝɺɝɸÐ�Ǹ

Ǹ Ǹ



Ǹ

ųƸȡ¾l�w 
 

ȫųûɶPhase 3 Studies Comparing Brodalumab with Ustekinumab in Psoriasis 
N Engl J Med 2015;373:1318-28. 

ɯȄńȢɫHǰƈGŉɤ\�IY.HƂƱGĕAMǶùȡ¾\×ĪSB1>R*!ɰ 
N NADF?=ɥǐLƭĐǎFǕǟHɚǀƯC)Y 
ɥǐ Ƕùȡ¾ ȝȻėŞ�ȡ¾ƻƾ��

� ǃǺƯFE 
Introduction   

1. ǕǟǐǎHȝȻL)Y.! 
 

 
To confirm the findings of early clinical studies with brodalumab, we 

conducted the AMAGINE-2 and AMAGINE-3 trials. The AMAGINE-2 
and AMAGINE-3 trials were large, replicate, multinational studies 
involving patients with moderate-to-severe plaque psoriasis; the studies 
were designed to compare the efficacy and safety of brodalumab with 
those of ustekinumab, a human IgG1κ monoclonal antibody against the 
p40 subunit common to interleukin-12 and interleukin-23 that has 
demonstrated efficacy and is an approved treatment for psoriasis. 
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Method   
1.  Ȣɫvk_�HȝȻL)Y.!àX®2Ɲ\ýR! 
ɯ¼ɰ 

��r�æ d���r����_�x r��r������ g

�nd�~� Ȕĉ Ƭę čĪƽɑ��p�ıƲ īȋıƲ

ɯactive-controlledɰ ƱÒǸıƲ ĝŷȞ 
 
Both studies, which were identical in design, were multicenter, 
randomized, double-blind, placebocontrolled and active comparator–
controlled, parallel-group, phase 3 trials. 
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2. íâǼHɋƍĕƫG@*B ǮQÊZĕƫɯinclusion criteriaɰ
UɛĜĕƫɯexclusion criteriaɰHȝȻL)Y.! 

 
� � ɛĜĕƫIɋÕ. î;HɛĜIǰƈGŉɤLF*TH.! 
 
Adults 18 to 75 years of age who were candidates for biologic therapy 
for stable moderate-to-severe plaque psoriasis (minimum 6 months’ 
duration) were eligible if they had a psoriasis areaand-severity index 
(PASI) score of 12 or higher (scores range from 0 to 72, with higher 
scores indicating more severe disease), a static physician’s global 
assessment (sPGA) score of 3 or higher (scores range from 0 [clear skin] 
to 5 [severe disease]), and involvement of 10% or more of the 
body-surface area. Patients with medical conditions that could 
potentially prevent them from completing the study or that could 
interfere with the interpretation of results were not included (Table S1 
in the Supplementary Appendix, available with the full text of this 
article at NEJM.org). Medications with the potential to confound 
efficacy were prohibited; patients who had received specified drugs 
could participate after a washout period (Table S2 in the 
Supplementary Appendix). Negative tuberculosis test results (or 
receipt of prophylactic treatment) were required. If applicable, women 
were required to use effective birth control. 
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ƅųCIɛĜĕƫHȝȻI�éÔ! 
 

3. ÐƺõȀDFYV+FȤǬFøǹH¬ÊɯƠǉU��wi��ɰG@
*BHȝȻL)Y.! 

� ƽƢ ƽɑ Þē ��p�ȋ i���_^�nǖȦ ºƽȋ ɪ¨ 
� DHɗ¿ ƼƤƶơFE\ȾNB*Y.� ƃɖIãƈ\QY+ICɋÕ 
� . wash-outƃɖIɋÕ.�  v�qHñɟïLƩĪŶƢG@*BȾN 
� B*Y. 
� ƩĪƢɶɯ¼ɰɎ· żɖ ĈŲ Ã »ƽĆÎ ƩĪǼHȳHĒ�. 
� v�qñɟɶ(¼)ÝüMȢɫ���v�qñɟHq_��h ƝȺǹɖ

CĒ�. 
 
DĳÊƃ( 
Patients were randomly assigned in a 2:2:1:1 ratio to receive 
brodalumab at a dose of 210 mg or at a dose of 140 mg (subcutaneous 
injection on day 1 and weeks 1, 2, 4, 6, 8, and 10), ustekinumab 
(subcutaneous injection of 45 mg for patients with a body weight ≤100 
kg and 90 mg for patients with a body weight >100 kg, on day 1 and 
week 4 and every 12 weeks thereafter, in accordance with standard 
dosing regimens), or placebo (subcutaneous injection on day 1 and 
weeks 1, 2, 4, 6, 8, and 10 as double-blind, double-dummy injections, as 
appropriate for each randomly assigned study group). Randomization 
lists were generated with the use of a permuted block design within 
each stratum based on baseline body weight (≤100 kg or >100 kg), 
geographic region, and previous use of biologic agents; enrollment of 
patients with previous biologic use was capped at 50% of each study 
population. 
 
DǵŪƃ( 
At week 12, patients who were originally randomly assigned to receive 
brodalumab underwent repeat randomization, in a 2:2:2:1 ratio, to one 
of four maintenance regimens: brodalumab at 210 mg every 2 weeks, 
140 mg every 2 weeks, 140 mg every 4 weeks, or 140 mg every 8 weeks, 
stratified according to week 12 body weight (≤100 kg or >100 kg), 
induction regimen, and week 12 response (sPGA score, 0 or ≥1). 
Patients who were originally randomly assigned to receive placebo 
were switched to brodalumab at a dose of 210 mg every 2 weeks. 
Patients who were originally randomly assigned to receive 
ustekinumab continued to receive ustekinumab every 12 weeks until 
week 52, when patients who were still receiving the regimen could 
receive brodalumab at a dose of 210 mg every 2 weeks in an open-label 
extension study. The original treatment blinding was maintained 
during the rerandomization process and through week 52. 
 
D�nf��( 
Beginning at week 16, patients who were assigned to receive 
brodalumab in the rerandomization process and who did not have an 
adequate response (i.e., patients who had a single sPGA score of ≥3 or 
persistent sPGA scores of 2 over at least a 4-week period) received 
rescue treatment (210 mg of brodalumab every 2 weeks). Patients 
receiving ustekinumab who did not have an adequate response 
continued to receive ustekinumab, except at week 16, when they could 
receive rescue treatment (210 mg of brodalumab every 2 weeks). For 
patients who did not have a response to rescue treatment (i.e., patients 
who had persistent sPGA scores ≥3 over at least a 4-week period while 

�Y �N �NA STUDY DESIGN 
P1320ö L1 
Ǐ�ƣĲ 
 
DĳÊƃ(12ɆPC 
�Brodalumab210mg 
�Brodalumab140mg 
�Ustekinumab(�100�345mg ɲ
�100�390mg) 
�Placebo 
�ɶ�ɶ�ɶ�ɸɵɶɵɶɴɶɴ 
 
���3day 1 and weeks 1, 2, 4, 6, 
8, and 10 
�3day 1 and week 4 and every 
12 weeks 
 
12weekCHȡ¾Hėùɲ
UstekinumabI 1,4WH 2ŢCHȡ
¾DFYưɲɈĴȡ¾DFYõȀŕ

)X! 
 
��r�æHɝĺIɲ¸ɐ(≤100 kg 
or >100 kg)ɲđĔɲƼƴħǎȒÞH
»ƽƚ 
 
 
DǵŪƃ(12Ɇ.W 52ɆǐPC 
�BrodalumabHŢ�\ó2=ŖǼ
\Ðņ��r�GàX®2 
�Brodalumab210mg2W 
�Brodalumab 140mg2W 
�Brodalumab 140mg4W 
�Brodalumab 140mg8W 
�ɶ�ɶ�ɶ�=ɵɶɵɶɵɶɴ 
 
��r�æHɝĺI¸ɐ(≤100 kg 
or >100 kg)ɲđĔɲ12WżHðœ
(sPGA score, 0 or ≥1) 
�PlaceboI Brodalumab210mg2W
Gěž 
�UstekinumabIúȋ\ǳǴ 
 
D�nf��( 
�Brodalumab 210mg2WHŢ� 
�16ɆC sPGA3Ư°�. sPGA 2
ƯL 4Ɇɖ°�ǳǴLɋœ 
��nf��GðœLŎWZF*Ŗ

ǼIŢ�¢Ɨ 
��nf��I 52 ɆPC��_�
x)X 



receiving continuous rescue treatment for at least 12 weeks), treatment 
with the study drug was discontinued. Rescue treatment was blinded 
through week 52. 
 
Supplementary Appendix P6VX 
Figure S1. Study Design 

 
 

4.  ¨ÝGƵĪRZŻǖGĪǺRZ=£ȔɯßƖǎɰȡ¾ɥǐɯprimary 
endpoint secondary endpointsɰG@*BȝȻL)Y. 

 
 
�We conducted efficacy assessments throughout each study, with key 
assessments conducted at week 12 (end of the induction phase) and 
week 52 (end of the maintenance phase). We assessed disease activity 
with the use of the PASI and sPGA. Patients performed symptom 
self-assessment with the Psoriasis Symptom Inventory (PSI) (range, 0 
to 32, with higher scores indicating more severe disease), which is a 
validated instrument for the measurement of psoriasis signs and 
symptoms. We evaluated safety by monitoring adverse events, serious 
adverse events, adverse events of interest, laboratory assessments, 
vital signs, and anti-brodalumab antibodies. Major adverse 
cardiovascular events, which were reviewed by an independent 
adjudication committee of cardiologists and neurologists, were reported 
in a blinded manner. 
 
�The primary objectives were to compare the two brodalumab doses 
with placebo, with regard to the coprimary end points of the proportion 
of patients who had a 75% or greater reduction from baseline in PASI 
score (PASI 75) and the proportion of patients who had an sPGA score 
of 0 or 1 at week 12, as well as to compare brodalumab (in the group 
that received 210 mg every 2 weeks and in the weight-based analysis 
group) with ustekinumab with regard to the primary end point of the 
proportion of patients who had a 100% reduction in PASI score (PASI 
100) at week 12. 
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5.  ǆŖHɐǈņH×ĪIĬȗǎFŶƢ ĕƫC)Y.! 
�PASI 

 
 
�sPGA 
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�a static physician’s global 
assessment (sPGA) score of 3 or 
higher (scores range from 0 [clear 
skin] to 5 [severe disease]) 
�involvement of 10% or more of 
the body-surface area. 
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� ƏÓá ¨ÝGȞĪS=ĽFEHŒȔFŲÃ  ÅɯƳÅɰƏĪ

G@*BHȝȻ\ýR! 
 
 
Supplementary AppendixP2� L5 
We assumed a PASI 75 response rate of 82.5% for brodalumab 210 mg 
Q2W, 77% for brodalumab 140 mg Q2W, and 10% for placebo. For 
sPGA 0/1, we assumed a response rate of 77% for brodalumab 210 mg 
Q2W, 72% for brodalumab 140 mg Q2W, and 10% for placebo. 
 

�Y �N �NA �alpha level of 0.01 (vs. placebo) or 
0.04 (vs. ustekinumab) 
�5% two-sided type I error rate 
 
ƅųGĽHȞĪHȝȻFS 
ƅųGǐƓǈ¼ŲHȝȻFS 
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11. £Ȕ�ßƖǎ^`we�HǹɖƝȺGƽ*WZ=ǲțħǎşƢHȝȻ 
L)Y.!ɋÕFŶƢLɌŤRZB*Y.!�  

 
Primary analyses were conducted after all patients completed the week 
52 visit or discontinued participation in the study. Efficacy was 
analyzed according to the patients’ randomly assigned treatment group 
and consisted of two sets of primary and key secondary end points (one 
for the comparison with placebo and one for the comparison with 
ustekinumab); analyses of efficacy were performed with a combination 
of parallel, sequential, and Bonferroni-based recycling testing 
procedures at an alpha level of 0.01 (vs. placebo) or 0.04 (vs. 
ustekinumab) to maintain a 5% two-sided type I error rate (see the 
Supplementary Appendix). Dichotomous variables were tested with the 
use of the Cochran–Mantel–Haenszel test, with missing data imputed 

�Y �N �NA P1321 Statistical Analysis  
 
ŁȎɲɁƖɲ���a��zαƇ 
 
Cochran-Mantel-HaenszelƏĪ 



as indicating no response (see the Supplementary Appendix). P values 
for the primary and key secondary comparisons were adjusted for 
multiplicity; all other P values were nominal. The safety-analysis set 
included all randomly assigned patients who received one or more 
doses of a study drug. 
 
12. Ȳɒŭ½ǼD­HŰŮǼɯȋÞH½ǱǼFEɰHȝȻL)Y.! 

Ȳɒŭ½ǼHŊàHȝȻ\ýR! 
 
 

The institutional review board at each participating center approved 
the study protocols. All patients provided written informed consent. 
Sites maintained compliance with the Health Insurance Portability 
and Accountability Act or relevant regional regulations. Amgen funded 
both studies. Site investigators collected the data, and Amgen 
conducted the data analyses. All the authors interpreted the data and, 
after a first draft had been written by the first author, collaborated in 
the preparation of the manuscript, with support from a professional 
medical writer who was an employee of Amgen. All the authors made 
the decision to submit the manuscript for publication and attest to the 
veracity and completeness of data and analyses for their respective 
studies, as well as for the fidelity of this report to the study protocols, 
available at NEJM.org. 
 

�Y �N �NA P1319Study Oversight 
Amgen 
Ȳɒŭ½ɲv�qαƇɲìǝÂƘH

şµ* 
 

MethodHɚǀƯ 
�ƅųG¨ÝGȞĪS=ĽHȝȻFS! 
�v�qαƇɲȫųìǝÂƘGÙĭɗ¿H)YTHLɗ�SB*Y! 
�ȹǈŖǼMHv�qIF*! 
�PASI score 12 °�HǈƶL 6 �Ɓ°�ǳǴSB*YŖǼHQHv�q!ŉɤ\�IYèȋĀH`ctl�^`wƃɖ
ɯSupplementary AppendixíƲɰVX­ÞCãƈŎWZF*ŖǼM»ƽ8YȋÞ! 
�ǕǟHĩ¦UǰƈHαɏ\ĤPYõȀŕH)YǇƶHŖǼDɛĜĕƫGÎ¸ǎFùºǈGȝȻIF*!ɼSupplementary 
AppendixCTȝȻF1�ŻǖC)?=!ƿȪȲŴƑȔ.WIŚƉǈUi�w����ȈD×ŵS=ËȷǆŖɯȂ�Ëɲő�Ëɲ
ɬȍďɲǽǆŖɲǪķǇɲȯȍǢɰɲBēǽƮɲCēǽƮɲHIVŚƉǈɲőǣƎĘɲ�ĨĪƷőǈIɛĜRZB*YDǻIWZY!ɽ
coprimary end pointsG%UstekinumabDƝȺSBǡ 12ɆCH PASI scoreL 100%ƨĵS=àùCL)YLśŕǆŖC)Xɔƃ
ǎFȡ¾LŒȔ! 
�ƝȺɥǐLĝ*=SɲțǤRZ=ǐƓǈ¼ŲLĞM1F?B*Y!ĝɐŕG@*BIǻŜRZB*YL ŎWZ=ǰƈLƃŌ8

YĽLŎWZB*Y.HǖȦLɐȔDǻIY! 
�ŎWZ=v�qI 12ɆPCHƃɖ\ƂãŕHȡ¾Gɲ52ɆPC\ĨËŕHȡ¾Gƽ*B*YƯGƣř8Y! 
�ƂãŕHȡ¾ƃɖL 12ɆPCCȈ*H.ɺȋÞH¹ƽ.WǻIYDɔƃŢ�HȋÞC)YQD.WɔƃCHƂãŕHƏȜIC
MB*F*!�ŶC­ÞHȢɫCT 12ɆCHƂãŕCȡ¾SB*YQD.W--V;ģň.TSZF*! 
 
�UstekinumabDHĽHȞĪG@*BI��wi��PCȕF*DÔ.W9 12weekCHȡ¾HėùɲUstekinumabI 1,4WH 2ŢCHȡ¾
DFYưɲɈĴȡ¾DFYõȀŕ)X! 

 
Results   
13. øǹG@*B ��r�æà®2RZ=ªŲ řČRZ=Ơǉ\ó2 
� � =ªŲ £Ȕ^`we�HαƇGƽ*WZ=ªŲHȝȻL)Y.! 
� � ���s��wHČǗ\ýR 
 
The demographic and clinical characteristics of the patients at baseline 
were balanced across the treatment groups (Table 1, and Table S3 in the 
Supplementary Appendix). In the AMAGINE-2 study, 1831 patients 
underwent randomization, 1776 (97%) completed the 12-week induction 
phase, and 1601 (87%) completed the 52-week induction–maintenance 
phases (Tables S4 and S5 in the Supplementary Appendix). In the 
AMAGINE-3 study, 1881 patients underwent randomization, 1816 
(97%) completed the 12-week induction phase, and 1656 (88%) 
completed the 52-week induction–maintenance phases (Tables S4 and 
S6 in the Supplementary Appendix). 
 

�Y �N �NA RESULTS 
P1321 PATIENTS 
 
�AMAGINE-2 study 
��r�à®ɶ1831ª 
12weekɶ1776ªɯ97%ɰ 
52weekɶ1601ªɯ87%ɰ 
 
�AMAGINE-3 study 
��r�à®ɶ1881ª 
12weekɶ1816ªɯ97%ɰ 
52weekɶ1656ªɯ88%ɰ 

14. øǹG@*B ȢɫGǌɓS=LƀōPCƠǉ\ǭ¦SF.?=íâ�  
� �  ǼɯȁȉǼɰUȿȶ�ȀǼLƻƾDDTGȝȻRZB*Y.!  
     ;HªŲIǰƈGŉɤ\)=IYTHCIF*.! 
 

ȸĹFEƠǉDIƱɗ¿HTHD ß¹ƽGVYɂ¢ȼɀFEƂãŕ

UĨËŕȡ¾GŉɤH)YTHDHçØ!ɂ¢CȢɫ\ȁȉS=ȐɫǼ

HŲ ȳFELƝȺǹɖCú7. ƀǭǎGƀÖGàX®2WZ=~�

�nLǵŪRZB*Y.HǖȦ!ɔƃƠǉHėùI 15%Ƅƪ ǔƃƠ

�Y �N �NA ƅųGƻƾHȝȻFS 
 
Supplementary Appendix 
Table S4. Disposition through 
week 12 



ǉI 10%ƄƪLȟĮǦċ 
 
15. íâǼHäɟƃɖDȿȶƃɖ\ƵĪ8YŹ®HȝȻL)Y.!�   
 

�Y �N �NA STUDY DESIGN 
P1319 
�AMAGINE-2Ȣɫ 
2012ł 8Ɓɾ2014ł 9Ɓ  
�AMAGINE-3Ȣɫ 
2012ł 9Ɓɾ2014ł 8Ɓ 

16. ȢɫLǭ¦S=Ź® P=I¢ƗS=ėùGI;HŹ®DƻƾHȝȻ 
� � L)Y.! 
 

�Y �N �NA  

17. øǹH��n�_�G-2Yªôǲțħ(demographic)HȝȻL)Y
.!ȄńǎƵŐ\Ǘ8ȏ\ýR! 
 
ǕǟıȮɟĊ ïL ;HǰƈI;HǆŖ\¯ȏSB*Y.! 
øǹIĒȳ.!ĽǂL)YėùǰƈGŉɤ\�IYTHCF*.! 

 

�Y �N �NA P1321 Table1 
�90%°�LǍªHv�q 
�BMI30DǾƪŖǼ 
�sPGA3~4ɯ¢ǢņɾȊûɰLO
D]EC 5ɯɐņɰHv�qIĵF
* 

18. Ƃãŕ�ĨËŕHøαƇG-2YαƇɟĊɯÔƜDFYŲɰHȝȻL)
Y.! 

     ITT FAS PPSFEɋÕFαƇɟĊLɌŤRZB*Y.! 
 
ƿȪȲŴƑȔ 9.ȄńƑȔ 2 
2.7 ȄńƑȔ 2.7.3 ȄńǎƂãŕ 
P33VX 
�Week 12 PCHαƇ 
©ÃěŲHƕƩÃI NRI ɅǴɑHƕƩÃIĝɐ¯ÊƢ\ƽ*BȑĩS=!P= 
ŚņÔƇDSBīƩÃHQïL LOCF \ƽ*=αƇ\īŷS=! 
�Week 12~ 52 PCHαƇ 
ĳÊƃC��p�LŢ�RZ ǵŪƃC KHK4827 210 mg Q2W HŢ�\ó2=Ȑ
ɫǼCI ƕƩÃ\ȑĩSF.?=!­HǹHȐɫǼCI Week 12~52 PCHα
ƇC ©ÃěŲHƕƩÃI NRI ɦŅěŲIƀŗÃ ɅǴɑI LOCF GVXȑĩS
=!P= ŚņÔƇDSB £ȔF©ÃěŲG@*B LOCF \ƽ*=αƇ ïL8
NBHȡ¾ɥǐG@*BīƩÃHQHαƇ\īŷS=! 
�;H­ 
ǵŪƃHȡ¾ɥǐɯWeek 52 G-2Y sPGA successɰHƏĪCI Week 52 PC
HðœL�éÔɯsPGA 3 °�HėùîI 4 Ɇɖ°� sPGA 2 LǳǴ8YėùɰC
)?=ȐɫǼI NRI DSBÔɩS=!Ţ�ǹěžōH NRI \ýRŚņÔƇCI 
Week 12 G KHK4827 210 mg Q2W GÐà®2RZ Week 16 îIWeek 16 °
əWeek 52 PCGðœL�éÔC)?=ȐɫǼ îI`nuf{��GàX®2W
ZWeek 16 °əWeek 52 PCG�nf��GɋƍC)?=ȐɫǼCI Ţ�Hě
žLF*=S ǰƈǎGƼ7Y NRI DSBHÔɩIF.?=! 

�Y �N �NA FASɺDŔ[ZYLƅųGIŻǖ
FȝȻFS 
 
 
ƿȪȲŴƑȔ 9.ȄńƑȔ 2 
2.7 ȄńƑȔ 2.7.3 ȄńǎƂãŕ 
P31G FASDȝȻ)X 
P33ƕůÃ 
12ɆPCHƕƩÃG@*B  
�©ÃěŲI NRIɯnonresponder 
imputationɰ 
�ɅǴɑIĝɐ¯ÊƢ 
�ŚņÔƇCIīƩÃHQïL

LOCF 

19. £Ȕ�ßƖb�x�_�wH;Z<ZG@*B øǹHǰƈD¬ÊG
VYãƈ��ngƝɯ}k�xƝɰLÁɧçɖDDTGȝȻRZB*Y

.! 
� � ŁĒÃɯ¢ğÃɰ\ȝȻ8Yɞ ƓƫÄĽɯ��m ćÔ·ÃɰTȝ 
� � ȻSB*Y.! 
 

�Y �N �NA £Ȕȡ¾ɥǐIɉŝƹC)Y=S

Figure1GIȝȻFS 
 
 

20. αƇCŎWZYɻÃLȝȻRZB*Y.! 
 
 
The median time to a response in both studies was significantly 
shorter with either brodalumab dose than with ustekinumab 
(P<0.001) (Fig. 1, and Table S8 in the Supplementary Appendix). 
 

�Y �N �NA Figure1GIƄȝȻ 
¶SɲƅųGI�ɎȝȻ)X 

21. ƠǉGV?BǋƼS=õȀŕH)Y øǹHɐȔFƂĭ¹ƽHȝȻL
)Y.! 
 
ß¹ƽ Ƃĭ¨ȮHĪǺDǖȦŶƢIɋÕ.! 

�Y �N �NA P1326 Table4 
Supplementary Appendix Gß¹
ƽÏĮHȤǬFȝȻ)XDȝȻ 
 
ɱSupplementary Appendix 
Table S10. Adverse Events of 
Interest and Common Adverse 
Events During the Induction 
PhaseGȝȻ 
 

ResultHɚǀƯ 
�Ƃĭ¨ȮG@*BIƵG Supplementary Appendix\ǖȦSF*DȢɫǰƈHȤǬLÔ.WF*! 
�ȁȉǼHƻƾG@*BHȝȻFS! 
�90%°�LǍªHv�qCŹƅªGɋœCMY.�Ż! 
�ŁĒłɭ 45ƙHŖǼG»ƽ!ɬɭǼCHv�qIF*! 
�BMI30DǾƪŖǼCŎWZ=v�q! 
�ªǜD*+VXI¸ɐ\ǻŜS=O+LȈ*.TSZF*! 



�sPGA3~4ɯ¢ǢņɾȊûɰLOD]EC 5ɯɐņɰHv�qIĵF*! 
��nf��Ţ�RZ=ŖǼHv�qIƅųGȝȻFS!Supplementary Appendix(table S5, S6)VX ustekinumab \
Ţ�S=ŖǼHǫ 20%(124ª/613ª)I 16ɆżƯ.W Brodalumab 210mg2WH�nf��\īŷSB*Y! 

 
Discussion   
22. ȄńǎɐȔŕDǲțǎƂřĽHɊ*\çØSB*Y. 

 
ǲțǎFƂřĽ)XɯFSɰH×ĪDÍG ȢɫǰƈI¨ÝGȞĪS

=Ľ\ǖÀSB*Y.!ŎWZ=ĽGı8YȄńǎřǺG@*Bǻį

RZB*Y.! 

�Y �N �NA ƅųG¨ÝGȞĪS=ĽHȝȻF

S 

23. ȢɫǰƈH�ȇæG@*B ĜǎģňŕUɋƽŕHȝȻL)Y.! 
 
ȢɫGǮQȽPZ=ɟĊHǿŽ\ǻŜSB EHV+FɟĊGıSB

ƠǉLɋƽõȀ.FE! 
 

�Y �N �NA ĜǎģňŕUɋœŕHȝȻFS 

24. ȢɫHɚǀG@*BȝȻL)Y.! 
 
~_^nHõȀŕ ȢɫǩņHăɨ αƇ�CHăɨ «ĈHvk_�C

IŻǖGCMF*ÏĮHăɨFE 
 

�Y �N �NA #j���j_oIɲǚFƂĭ¨

ȮHƏÓGI�éÔC)XɲȩƊ

LŒȔC)YAD*+ȝȻHQC

�éÔDǻIY! 

25. ǰȫIǐǎDùȆSB*Y.!ǕǟǰƈCŎWZ=QD.WǰȫLĳ
.ZB*Y.! 
 
«ĈHǕǟǰƈHQGĕA*Bĳ.ZYNMC ­HȢɫǰƈ\Ňƽ

SBǰȫ\ĳ1HI�ɋ! 
 

�Y �N �NA ��r���Hǡ2ǒȢɫC)X

¥ǊGıSBHƂãŕ\ȝȻ8Y

QDIăɨF*L `nuf{�

�VXƂãD*+ȝȻG@*BI

ǲțǎƂřĽIǗRZB*YTH

H EHǛņHĽL)ZJƂãC

)Y.G@*BIȫų¢GIȝȻ

LF1 QHȢɫǰƈHQC`n

uf{��VXƂãD×ŵ8YH

IƣřLŒȔDǻIY! 
DiscussionHɚǀƯ 
�Supplementary AppendixHíƲɎÔLĝ1ƅȫųHQCI�ŻƯLĝ*! 
�Ƃĭ¨ȮGɗSBIɟǞLŒȔC)XɲĖþRZB*F*ɐǧFß¹ƽLȴQX+YõȀŕT)XƣřLŒȔ!ɔƃǎFĨË

ŕHv�qTŒȔ! 
�ȢɫLȓɠC)X Ô.XG1*ȫųDF?B*Y!�ƀÖG��r�æS 12ɆżƯCÐņ��r�æRZB*Y!Ȣɫ\Ô
2BȫųDS=ŶLȈ.?=HCIF*.! 
 

YɶI* Nɶ**I NAɶ Not ApplicableȣňSF* 
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ĹƵƀǸ

ǸǢŨŅ´�Ŋ¶ƀɼǢŨŅİɻ�ɫʎðC´ȝȇȈǸ

k/šɈœƮǶˏȆȊȄȉǿȂȂȄǸ ƮǶːPɿk/ǞòÇ�ƮǶˏȆȊȄȉǿȂȂȅǸ ƮǶːɼãõ�ǢŨŅ´�Ŋ¶ƀɼɞɲɔǢŨŅ
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õ=Ǹ ȉȂǸ ȲȬǸžǸ ȃȁȇǸ�ɔȃȆȂǸ ȲȬǸžǸ ȄȁȇǸ�ɔȄȃȂǸ ȲȬǸžǸ ȆȁȆǸ�ɔʸ˄ʤʼžǸ ȂȁȇǸ�ɷɜɳɰɕǸk/ǞòÇ�ƮǶɷ

ɽɔȐȒȟǸ ʠʓʤʨʫɢƭ!ɨʏɰǸ ȃȅǸ�ɼÇ�¨Ǹ ȇȄǸǎéɼǸ ȐȒȟȄȂǸǑÂ�ɽɔõǸ=Ǹ ȃȆȂǸȲȬǸžǸ ȅȁȇǸ�ɔȄȃȂǸȲȬǸžǸ

ȈȁȊǸ�ɷɜɳɰɕ��ʋʍɔõ=Ç�ɻʋʎǢŨŅİɼ×bɢŗ`ɨʏɰɕǸ Ǹ
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�đǇɻɠɝɶŵƧ�Ŏɻð»ɺ�ɢƱʈʌʏɰǸ ˏȉȀȃȀȅǸ NĬːǸ ɕǸ��ʋʍɔãõ�ǢŨŅ´�Ŋ¶ƀɼǢŨŅİɻ

�ɫʎõ=ɼðC´ɽò§ɷɣʎɕǸ

ƍŀ´�ŊPɿ�Ŋ´ŮŏŅɻ�ɫʎðC´ȝȇȈ˔ȝȇȉǸ

k/Ə�ƮǶˏȆȊȄȉǿȂȂȆǸ ƮǶːɻɠɥʎðC´ɽɔ-ƒ×b�ɢɖ×bɗ��ɼƝǶƀ@Wɽɔűƭ!éĩɷǸ ȋȈȀȉǹ

ˏȄȋȁȅȂǸ�ːɷɜʍɔȝȐȠȘǸ ×bĲɔǚŅ�ʣʠʓȆȆˏãŏ�ưǸ ȄȂȃȂȍǸ ȃȄȂȌǸ Ȋȃȇǿȅȋːɔńxǘ�ɼ�Ɯǰş@WɔȷȝȖȐȆȇ
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ɟʎɕǸ

ćĄǸ

�ǰoŏŁɻ�ɫʎðC´ɻɴɝɶˏȝȇȇǿȇȈːǸ

Ǹk/šɈœƮǶˏȆȊȄȉȂȂȄǸ ƮǶːPɿęyšɈœƮǶˏȄȂȂȋȂȂȈȄǸ ƮǶːɻɠɝɶɔȝȐȠȘʣʠʓˏŏƌŅİɼƭ!ǲŐː

×bĲɢɔʸ˄ʤʼžɸõ=Ǹ ȉȂɔȃȆȂPɿȄȃȂȲȬǸžɸɼV�đǇɻɠɝɶɔŵƧ�Ŏɻð»ɺ�ɢƱʈʌʏɰɧɸˏȉȀȃȀȃǸ

PɿǸ ȉȀȃȀȄǸ NĬːɔǢŨŅİʑðɫʎƝǶƀɷʉɔŏƌŅİɻ�ɫʎðC´ɢŗ`ɨʏɰɧɸɔęyšɉœƮǶ

ˏȄȂȃȄȂȃȂȄɔȄȂȃȄȂȃȂȅǸ PɿǸ ȄȂȃȄȂȃȂȆǸ ƮǶːɻɠɝɶɔ
Ơƭ!ǲŐɼÇ�¨ȃȄǎéɼȝȐȠȘȉȇǑÂĲPɿȷȝȖȐˏȂO

ɽȃːǑÂĲɻɴɝɶɔʸ˄ʤʼɻ�ɫʎõ=ȃȆȂPɿȄȃȂȲȬɼ*ǀ´ɢĀƬɨʏɰɧɸˏȉȀȄȀȃɔȉȀȄȀȄǸ PɿǸ ȉȀȄȀȅǸ NĬːɡ

ʌɔ�ǰoŏŁɻ�ɫʎõ=ɼðC´ɽŗɨʏɰɸ6ÝɩɰɕǸ

ǢŨŅ´�Ŋ¶ƀɼǢŨŅİɻ�ɫʎðC´ȝȇȈǸ

õǗɻɠɥʎǢŨŅ´�Ŋɼ¶ƀɽ�Ùɷɜʍɔãõ�ǢŨŅ´�Ŋ¶ƀʑ�ƺɸɩɰĀƬŎƮǶʑƧĺˋ�àɫʎɧ

ɸɽhǭɷɜʎɧɸɡʌɔęyɼǢŨŅ´�Ŋ¶ƀʑ�ƺɸɩɰƏ�ƮǶPɿãõ�ǢŨŅ´�Ŋ¶ƀʑ�ƺɸɩɰk

/Ə�ƮǶɼÂŻʑ�ɶɔǢŨŅ´�Ŋ¶ƀɻɠɥʎõ=ɼðC´Pɿ�-´ʑƭ!ɫʎɧɸɽʊʇʑ©ɺɝɸſɟ

ʎɕęyšɈœƮǶˏȄȂȃȂȃȄȄȉǸƮǶːɼǸ ȐȒȟȄȂǸǑÂĲǸɻɴɝɶɔʸ˄ʤʼžɸõ=Ǹ ȃȆȂǸPɿǸ ȄȊȂǸȲȬǸžɸɼ�đǇ

ɻʋʍŵƧ�Ŏɻð»ɺ�ɢƱʈʌʏɰɧɸɔ�ɿɻk/šɈœƮǶˏȆȊȄȉǿȂȂȄǸƮǶːɼǢŨŅ´�Ŋ¶ƀɻǢɫʎÂ



Żʋʍɔãõ�ǢŨŅ´�Ŋ¶ƀɼǢŨŅİɻ�ɫʎõ=ɼðC´ɽò§ɷɣʎɸ6Ýɫʎɕɰɱɩɔãõ�¶ƀɼÂ

ŻɽǥʌʏɶɝʎɧɸɡʌɔƟǌƻw¨ƴûɷɽɔǢŨŅ´�Ŋ¶ƀɼǢŨŅİɻ�ɫʎõ=ɼðC´ɻɴɝɶɔ¡ɣ

ŸɣĀƨɫʎ®ƠɢɜʎɸſɟʎɕǸ

ƍŀ´�ŊPɿ�Ŋ´ŮŏŅɻ�ɫʎðC´ȝȇȉǸ

ȆȊȄȉǿȂȂȆƮǶɼŴøɡʌõ=ɼƍŀ´�ŊPɿ�Ŋ´ŮŏŅɻ�ɫʎðC´ɻɴɝɶƭ!ɫʎǸ ɧɸɻɽǥĻɢɜʎ

ɸſɟʎʉɼɼɔűƭ!éĩɷ-ƒ×b�ɢɖ×bɗ��ɼƝǶƀȆȊɽɔƍŀ´�Ŋ¶ƀǸ ȃȃȁȃȄǸ �ɔ�Ŋ´ŮŏŅ¶

ƀǸ ȃȊȁȃȊǸ �ɷɜɳɰɧɸɔȝȐȠȘǸ ʣʠʓ×bĲŢɼ�ɼƭ!ǲŐɷʉ×bɫʎ)ZɢƱʈʌʏɰɧɸɡʌɔƍŀ´�Ŋ

Pɿ�Ŋ´ŮŏŅɻ�ɫʎõ=ɼðC´ɽò§ɷɣʎɸ6Ýɫʎɕɰɱɩɔk/Ə�ƮǶɻɠɥʎƭ!�ÙɽĂʈɶǥ

ʌʏɶɝʎɧɸɡʌɔƟǌƻw¨ƴûɻɠɝɶƍŀ´�ŊPɿ�Ŋ´ŮŏŅɻ�ɫʎõ=ɼðC´ɻɴɝɶɔ¡ɣŸɣ

Āƨɫʎ®ƠɢɜʎɸſɟʎɕǸ

Ĝ�ÛìɻɠɥʎƩǈˏƯ£ťÃɢɜʏɾÊ2ːǸ

įɻƩǈɺɩǸ

ʳˊʶˇʨʫɻɠɥʎƩǈˏƯ£ťÃɢɜʏɾÊ2ːǸ

ȝȄ˨ȆǸ

»ơǸ

ˋƏ�ƮǶɷɽɔðC´ʑȃȄǎɷƭ!ɩɶɠʍɔćĄɽðC´ɜʍɸ6Ýɩɶɝʎɢɔ¿´Ń¶ɷɜʍɔȃȄǎɼŕɝòǡ

ɷɼ6Ýɽǥ�ŎɷɜʎɸſɟʌʏʎɕʅɰɔȇȄǎɼðC´ɽɔȃȄǎ�Ǥɻ1�@ʍ�ɥɶɝʎĩʑļ»ɫʎ®Ơɢɜ

ʎɕˏɧɼĩɻɴɝɶćĄɽʀʏɶɝɺɝːǸ

ˋãõ�¶ƀɷɼÂŻɢ�ɺɝɧɸɢļ»
ǲɻÍɦʌʏɶɝʎɢɔ�Ş�ɽſɟɵʌɝɰʈɔðC´ʂɼ¥Ǳɽ�ɝ

ɸſɟʎɕǸ

ˋʷ˅ʨʢˊʞƮǶɷɜʎk/šȘȘœƮǶɷɽɔęyɼƮǶɸđʃɶɔǢŨŅ´�ŊƝǶƀɼ@WɔĶĮ�ŎƟ=ɼ�ķ

ČʑðɫʎƝǶƀɼ@Wɔʹˌʣ˄ʕˊȝȐȠȘʣʠʓɔńxǘ�ɼ�Ɯǰş@WɢǷɝ)ZɻɜʎɰʈɔƮǶŴøɻ¥Ǳ

ɩɶɝʎUƆ´ɢɜʎɕǸ

ǸȄȀǸ Ǹ �-´ȝ˛˝˨˝˘Ǹ

ĹƵƀǸ

ȝȇȊʸ˄ʤʼžOɽʖʣʩʜʯʽʷžɸđǇɩɶɔõ=Ç�žɷŋĳĲɢįɻǷɝ
ƺɽƱʈʌʏɬɕęyƏ�ƮǶɼ

�WʪˌʥɸđǇɩɶɔk/�WȃPɿȄɻɠɝɶð�
ƺɼŞǵʊŋĳĲɻɴɝɶįɻ�ĽɽƱʈʌʏɺɡɳɰɕǸ

ćĄǸ

ð�
ƺɼŋĳ˅ʣʝɻɴɝɶɔƏ�ƮǶɷ�ĬƘɸɨʏɰʖʣʩʜʯʽʷʑ�eʎ)Zɽŗ`ɨʏɶɝɺɝɧɸʑǂʅ

ɟʎɸɔâÅƱɼĶĮƟ=ɸXąɼ�-�ŤʑƷɬʎɧɸɷŧĵUƆɸſɟʎɕʅɰɔãõ�ǘ3Ǭgɼ�-´¸rɡ

ʌʉɔãõ��Ŋ¶ƀɷįɻļ»ɫʃɣ
ƺɽŗ`ɨʏɶɝɺɝɸſɟʎɢɔĳéĩɷɼõ=ɼ�ķųǶɽǥʌʏɶɝ

ʎɧɸɡʌɔƟǌƻw¨ƴûŢɻɠɝɶ¸rʑǬşɩɰ�ɷɔõ=ɼ�-´ʸˈʶʒʕˆʑɨʌɻçŖɻɩɶɝɤ®Ơɢɜ

ʎɸſɟʎɕǸ

»ơǸ

ˋãõ�ɼ�Ùɢ�ɺɝɰʈɔŜɺð�
ƺɢĀ2ɨʏɶɝɺɝµʏɜʍǸ

ˋãõ�ɼŅ�ɢ�ɺɝˏȃȋ�ɔ˗˙�ːɼʑɔęyɷɽ¶ƀƄêɢȃȂȂȰȬ<¨ɼ{ùɺ�ɢ�ƺɸɺɳɶɠʍɔƏ�ƮǶ

ŴøɼyÎɷðC´ɢɜʎɸɩɶʉ{�|ɡľaɢčʎɕˏȝȄȅȀȈȀȅȀȄ�ǚɢ�ɝɸƚĝ	ħ�ɢ�æɫʎr^ɢɜʎːǸ

ˠǸ¼úŅˢǸ

ĹƵƀ˞ȝȇȋǿȈȃǸ

õ=Ç��ɻɠɥʎ¼úŅɼŋĳİĕɻɴɝɶɔʸ˄ʤʼÇ��PɿʖʣʩʜʯʽʷÇ��ʑ{ɣɤ�eʎ)ZɽƱʈ

ʌʏɶɝɺɝɕɩɡɩɺɢʌɔõƘɼ�ķć�ɡʌ¼úŅɢŋĳɫʎUƆ´ɽ[�ɷɣɺɝɧɸɔõ=ɼÇ�ɻʋʍǚũ

ɺ¼úŅʑŋĳɩɰƝǶƀɢƱʈʌʏɰɧɸŢʑǂʅɟɔõ=ɼ�ķɻǪɩɶɽɔ¼úŅŢɢŋŅɩɰǪɻH3ɻ�±

ɷɣʎGňàƪɷ�ķɫʎɧɸɸɩɔGňǢ"ƀZɥƽöPɿĜ�ÛìɼƸ^PɿǚƠɺpõŎė»ɼǲɻƩǈɩɶė

»cƿɫʎ��ɷɜʎɕʅɰɔõ=ɼƏ�ƮǶɷɽĘE´Ŵüɼ¶ƀɻ�ɫʎÇ�ųǶɽɺɤɔŴüɼâ¦ʑðɫʎ¶

ƀɻõ=ʑÇ�ɩɰsWɻŴüɢĘ´FɫʎUƆ´ʑ�-ɻ[�ɷɣɺɝɧɸʑǂʅɟɔǚũɺ¼úŅ¶ƀPɿĘE´

Ŵüɼ¶ƀʑŚ¯ɸɩɔ¼úŅOɽ¼úŅɢľʐʏʎ¶ƀɔPɿŴüɼâ¦Čʑðɫʎ¶ƀɻ�ɩɶɽ¾ǚÇ�ɼƢ



�ʑƪɥʎɧɸɸɫʎɕɨʌɻɔƟǌƻw¨ƴûɻɠɝɶǚũɺ¼úŅŢɼŋĳİĕʑ¡ɣŸɣĀƨɫʎɧɸɸɫʎǸ

ćĄ˞ȝȈȃǸ

õ=ɼƘĵ�ķʑǂʅɟʎɸǚũɺ¼úŅɢŋĳɫʎUƆ´ɽ[�ɷɣɬɔƏ�ƮǶɷʉǚũɺ¼úŅɼŋĳɢƱʈ

ʌʏɰɧɸŢʑſÀɫʎɸɔâÅƱɼĶĮƟ=ɸXąɻė»cƿʑƛɞɧɸɢǓ4ɷɜʎɕʅɰɔĳéĩɷɽŴüɼÞƢ

ŋĳɔĥm´Ŵüɼ1Ę´FɽƱʈʌʏɶɝɺɝʉɼɼɔƏ�ƮǶɻɠɥʎƭ!�ÙPɿƤ�òǡɽɔŴüɼŋĳ˅

ʣʝʑƭ!ɫʎ�ɷH3ɷɽɺɤɔŴüɼŋĳɻǢɩɶʉâÅƱɼĶĮƟ=ɸXąɻė»cƿʑƛɞɧɸɢǓ4ɷɜʎɕ

õ=Ç�éɼǚũɺ¼úŅPɿŴüɼŋĳİĕɻɴɝɶɽɔƟǌƻw¨ƴûɻɠɝɶ¡ɣŸɣĀƨɫʎɸɸʉɻɔ�Ŋ

ɼ
ɺƫňśɷɜʎŏƌśɸɔǚũ¼úŅɼƫÝˋĔňɢUƆɺG�ɸɼǍÕɼ�ɷɔǚũɺ¼úŅɼ�ǣˋåòŋơ

ŢɢiʌʏʎʋɞɔǸ�-�Ťʑ¬�ɫʎɧɸɢǚƠɷɜʎɕǸ

Ĝ�Ûì˞Ǹ

Ś¯ɔ¾ǚÇ�ɔ�ķ�ɼė»Ǹ

»ơ˞Ǹ

ˋĹƵƀɸćĄɼ»ơɽœǒɺɩɕćĄɼ6Ýɽ�£ɸſɟʎɕǸ

ˋ¶ƀƄêɢǒɞɰʈɔJůɺđǇɽɷɣɺɝɢɔŋŅĲɽȵȴȴȱȑɼßɢǷʈɺ)ZɢɜʎɰʈɔǞò�ķɫʎǪɻɽė

»ɢ®Ơɡɕʅɰɔƕ�ķǛ �´ɼ)Zʉɜʎɰʈɔ�ǚɼǆɝãõ�ɷɽė»ɫʎ®ƠɽɜʎɕǸ

ˋȑoƁĨɻɴɝɶɼƭ!ɢH3ɻƛʐʏɶɝɺɝɢƏ�ƮǶɷɽǦyɨʏɶɝɰɧɸɔ�Ə�ɷʉ�ķɻɜɰɳɶė»

ɢ®ƠɷɜʎɧɸɼƩǈɢ®ƠǸ

Ǹ

ˠʚˊʢʦŅʑ\ʇŔƖ¼úŅˢǸ

ĹƵƀ˞ȝȈȃǸ

õƘɼƘĵ�ķʑǂʅɟʎɸŔƖ¼úŅɢŋĳɫʎUƆ´ɽ[�ɷɣɬɔƏ�ƮǶɻɠɝɶʉʸ˄ʤʼÇ��Pɿʖʣ

ʩʜʯʽʷÇ��ɸđǇɩɶɔõ=Ç��ɷǷɝŋĳ)ZɢƱʈʌʏɰɧɸʑǂʅɟɔōŊPɿʚˊʢʦŅɼŋĳ˅ʣʝ

ɻɴɝɶɽĜ�Ûìɻɠɝɶɔė»cƿɫʎ��ɷɜʎɕǸ

ćĄ˞ȝȈȄǸ

Ə�ƮǶɻɠɝɶʉɔõ=Ç��ɻɠɥʎŔƖ¼úŅɼŋĳĲɽɔʸ˄ʤʼÇ��PɿʖʣʩʜʯʽʷÇ��ɸđǇɩ

ɶǷɝ)ZɢƱʈʌʏɶɝʎɧɸɡʌɔõ=Ç�éɻɽŔƖ¼úŅɼŋĳɻė»ɫʎ®ƠɢɜʎɕʅɰɔĳéĩɷɼĀ

ƨ�ÙɽǥʌʏɶɝʎɧɸʑǂʅɟɔƟǌƻw¨ƴûɻɠɝɶɔ�ɼ¼úŅɸXąɻ¡ɣŸɣŋĳİĕʑĀƨɫʎ®Ơ

ɢɜʎɕǸ

»ơ˞Ǹ

ĹƵƀɸćĄɼ»ơɽœǒɺɩɕćĄɼ6Ýɽ�£ɸſɟʎɕǸ

¼úŅɸXąɻŋŅĲɽ ȵȴȴȱȑ ɼßɢǷɝ)ZɻɜʎɰʈɔǞò�ķɷɽė»ɫʎ®ƠɢɜʎɕǸ

ʚ˅ʮƃĨɼ˅ʣʝɻɴɝɶʉĀƨɢ®ƠɷɜɳɰɼɷɽɺɝɡɕǸ

Ǹ

ˠĨŅ´ƋŃ¶ˏʝˈˌˊńPɿĦŇ´{ƋĨːˢǸ

ĹƵƀ˞ȝȈȄǿȈȅǸ

�Ŋ¶ƀɻõ=ʑÇ�ɫʎɧɸɷÞƢɻĨŅ´ƋŃ¶ʑŋŅɨɭʎÁ²PɿĦŇ´{ƋĨʑ·FɨɭʎÁ²ɽŗɨʏ

ɶɝɺɝɸſɟʎɢɔõ=ɼƘĵ�ķɡʌʝˈˌˊńʑ·FɨɭʎUƆ´ɽ[�Ǹɷɣɺɝɧɸɔʝˈˌˊń¶ƀʑ�ƺɸ

ɩɰƏ�ƮǶˏȄȂȂȋȂȂȉȂȄǸ PɿǸ ȄȂȃȂȂȂȂȊǸ ƮǶːɷɽʝˈˌˊńɼŅİɼ·FɢƱʈʌʏɰɧɸɡʌɔĜ�Ûìɼ¾ǚ

Ç�ɼǲɻĘEòɼʝˈˌˊń¶ƀʑƪ�ɩɔGňǢ"ƀZɥƽöɻɠɝɶʉė»cƿʑƛɞɧɸɸɫʎɕʅɰɔƟǌƻ

w¨ƴûɻɠɝɶ¡ɣŸɣʝˈˌˊńɼŋĳİĕʑĀƨɫʎɧɸɸɫʎɕǸ

ćĄ˞ȝ˜˙Ǹ

õ=Ç�éɻĨŅ´ƋŃ¶ɢŋĳɫʎ˅ʣʝɽŗɨʏɶɝɺɝɸſɟʎɢɔʝˈˌˊń¶ƀʑ�ƺɸɩɰƏ�ƮǶɷĘ

EòɼʝˈˌˊńɼŅİɢ·Fɫʎ)ZɢƱʈʌʏɰɧɸŢʑǂʅɟʎɸɔĜ�Ûìɼ¾ǚÇ�ɼǲɻĘEòɼʝˈˌ



ˊń¶ƀƪ�ɫʎɧɸɽǓ4ɸſɟʎɕɰɱɩɔƏ�ƮǶɻɠɥʎƭ!�ÙPɿƤ�òǡɽɔʝˈˌˊńPɿĦŇ´{Ƌ

Ĩɼŋĳ˅ʣʝʑƭ!ɫʎ�ɷɽH3ɸƦɟɺɝɧɸɡʌɔõ=Ç�éɼʝˈˌˊńPɿĦŇ´{ƋĨɼŋĳİĕɻɴ

ɝɶɽɔƟǌƻw¨ƴûɻɠɝɶ¡ɣŸɣĀƨɫʎ®ƠɢɜʎɸſɟʎǸ

»ơ˞Ǹ

ĹƵƀɸćĄɼ»ơɽœǒɺɩɕćĄɼ6Ýɽ�£ɸſɟʎɕǸ

Ǹ

ˠ~	ĴĞ�ŅˢǸ

ĹƵƀ˞ȝȈȅǿȈȆǸ

õƘɼƘĵ�ķʑǂʅɟʎɸõ=Ç�ɻʋʍ~	ĴĞ�ŅɢŋĳɫʎUƆ´ɽ[�ɷɣɬɔƏ�ƮǶɷ~	ĴĞ�Ņ

ɻǢǍɩɰð�
ƺɢƱʈʌʏɶɝʎɧɸʑſÀɩɔĜ�ÛìPɿGňǢ"ƀZɥƽöɻƩǈɩɶė»cƿʑƛɝɔƟ

ǌƻw¨ƴûɻɠɝɶ¡ɣŸɣŋĳİĕʑĀƨɫʎɧɸɸɫʎɕǸ

ćĄ˞ȝ˜˚Ǹ

õƘɼƘĵ�ķɡʌ~	ĴĞ�Ņɼŋĳɢ¹�ɨʏʎɧɸɔƏ�ƮǶɻɠɥʎ~	ĴĞ�ŅɼŋĳĲɽʸ˄ʤʼÇ�

�ɸđǇɩɶõ=Ç��ɷǷɝ)ZɢƱʈʌʏɶɝʎɧɸʑǂʅɟʎɸɔõ=Ç�ɻʋʍ~	ĴĞ�ŅɢŋĳɫʎUƆ

´ɽŗ`ɨʏʎɸſɟʎɕʅɰɔõ=Ç�ɻʋʍǸ ȂȀȇɁȃȂȋ˖ȚǸ óğɻ~	ĴÙɢĞ�ɩɰƝǶƀɢƱʈʌʏɶɠʍɔõ

=Ç�ɻʋʎ~	ĴÙɼĞ�ɻ�ɝ¼úŅɢºƿɨʏʎUƆ´ʉ[�ɷɣɺɝɸſɟʎɧɸɡʌɔõ=Ç�éɼ~	Ĵ

Ğ�ŅŢɼŋĳɻɴɝɶĜ�ÛìɻƩǈɩɶė»cƿʑƛɞɸɸʉɻɔƟǌƻw¨ƴûɻɠɝɶ¼úŅɼŋĳɸɼǢǍ

ʉ\ʈŋĳİĕʑ¡ɣŸɣĀƨɫʎ®ƠɢɜʎɸſɟʎǸ

»ơ˞ĹƵƀɸćĄɼ»ơɽœǒɺɩɕćĄɼ6Ýɽ�£ɸſɟʎɕŋĳéòɻɴɝɶɽȵȴȴȱȐɔȵȴȴȱȒɻ�ĽɽɺɤɔÇ

�5òɡʌ	ǞòŎɻė»ɢ®ƠɡɕǸ

Ǹ

ˠ·´ƊŇˢǸ

ĹƵƀ˞ȝ˜˛Ǹ

k/yɼƏ�ƮǶɻɠɥʎ·´ƊŇɼŋĳĲɽ�ƒǬgɸXŝ�ɷɜɳɰɧɸɔ·´ƊŇǢǍ
ƺɼŋĳĲɻɴɝ

ɶɔõ=ɼķǛQ±Ǣ"ɽƱʈʌʏɺɡɳɰɧɸɔʖʣʩʜʯʽʷÇ�žɸđǇɩɶõ=Ç�žɼ·´ƊŇǢǍ
ƺɼ

ŋĳĲɽ�ɡɳɰɧɸɔƤ�òǡɷƴÚɩɰ·´ƊŇɼŋĳĲɽ�ɼ�ŊĔňƘɸđǇɩɶõ=ɷ�ɡɳɰɧɸɡʌɔ

õ=ɼ·´ƊŇɼ˅ʣʝɽƱʈʌʏɶɝɺɝɸſɟʌʏʎɧɸɡʌɔĳéĩɷįĎɼÑŽʑƷɬʎ®ƠɽɺɝɸſɟʎɕǸ

ćĄ˞ȝ˜˛Ǹ

ĳéĩɷɽɔ·´ƊŇŋĳɼ˅ʣʝɽŗɨʏɶɝɺɝʉɼɼɔõ=Ç�ɻʋʍ·´ƊŇɼÆ:ćĄɢ¥ǱʑTɥʎUƆ

´ɽ[�ɷɣɺɝɧɸɡʌɔĜ�ÛìɼƸ^ĈŢɻɠɝɶ·´ƊŇɼŋĳɻǢɫʎė»cƿʑƛɞ®Ơɢɜʎɸſɟ

ʎɕʅɰɔ�ƒɻ�Ŋ¶ƀɽ+źňĖɔ,ĿÆ:�ķʑðɫʎƘ=ɼĔňČʑðɫʎsWɢzɤɔįɻŏƌŉɼŋĳɢ

Á²ɨʏʎɧɸʉǂʅɟɔõ=Ç�éɼŏƌŉʑ\ʇ·´ƊŇɼŋĳİĕɻɴɝɶɽɔƟǌƻw¨ƴûɻɠɝɶėƣɫ

ʎ®ƠɢɜʎɸſɟʎǸ

Ĝ�Ûì˞Ǹ

Ƹ^ɻƩǈɜʍǸ

»ơ˞Ǹ

ĹƵƀɽɔ˅ʣʝɽŗɨʏɶɠʌɬįĎɼÑŽʑƷɬʎ®ƠɺɝɸƦɳɶɝʎɢɔćĄɽƟǌƻw¨ƴûɻɠɝɶėƣ

ɫʎ®ƠɢɜʎɸƦɳɶɠʍœǒɜʍɕćĄɼ6Ýɽ�£ɸſɟʎɕǸ

ʅɰɔ·´ƊŇɻɴɝɶɽɔǞòŎɻƿɧʎ
ƺɷɜʍɔ˛˘ǎʅɷɼŴøɷ˅ʣʝɺɩɸɽ6Ýɷɣɺɝɸſɟʎɕ�ƻ¨

ƴûɺɹɷŖƱɫʎ®ƠɢɜʎǸ

ˠ­ƚŧŬǢǍ
ƺˢǸ

ĹƵƀ˞ȝ˜˛˔˜˝Ǹ

õ=ɼÇ�ɻʋʍ­ƚŧŬ
ƺɼŋĳ˅ʣʝɢ�æɫʎ)ZɽƱʈʌʏɶɝɺɝɧɸʑǂʅɟʎɸɔĳéĩɷįĎɼ�



±ʑƷɬʎ®ƠɽɺɝɸſɟʎǸ

ćĄ˞ȝȈȉǸ

ĳéĩɷɽɔõ=ɼÇ�ɻ�ɝ­ƚŧŬð�
ƺɼŋĳ˅ʣʝɢ�æɫʎɧɸɽŗ`ɨʏɶɝɺɝɸſɟʎɢɔ�¨ʉ

¡ɣŸɣĀƨɫʎ®ƠɢɜʎɸſɟʎɕǸ

Ĝ�Ûì˞ƩǈɺɩǸ

»ơ˞Ǹ

­ƚŧŬɼʕʹˊʫɻɴɝɶɽɔǞòŎɻƿɧʎ
ƺɷɜʍɔ˛˘ǎʅɷɼŴøɷ˅ʣʝɺɩɸɽ6Ýɷɣɺɝɸſɟʎɕ�

¨ʉ¡ɣŸɣĀƨɫʎ®ƠɢɜʎɸſɟʎćĄɼ6Ýɽ�£ɕǸ

­ƚŧŬŃ¶ɼɜʎ¶ƀɼ�ǘˏȃȄɡï�/ɼ­ţþtɔı­ŅːɽƏ�ƮǶɷǦyɨʏɶɝʎĩɻʉļ»ɫʎ®Ơɢ

ɜʎǸ

ćĄɷɽŷŸƴûǲŐɻÍɦʌʏɶɝʎɻʉǢʐʌɬɔȟțȝɼƴûǲŐɻɜɢɳɶɝɺɝǸ

Ǹ

ˠɞɴńPɿƐď˖Ɛ(ƛĪˢǸ

ĹƵƀ˞ȝȈȉǿȈȋǸ

õ=ɸƐď˖Ɛ(ƛĪɸɼǢǍ´ʑƲçɩɞʎ�ķć�ɽį�ɨʏɶɠʌɬɔõ=ɢƐď˖Ɛ(ƛĪɼŋĳɻ¥Ǳʑ

PʄɩɰUƆ´ɽſɟǭɝɢɔõ=ɼƏ�ƮǶɷƱʈʌʏɰƐď˖Ɛ(ƛĪǢǍ
ƺɼŋĳĲɽ�ɼ�ŊĔňƘɼ

Ə�ƮǶɷƱʈʌʏɰŋĳĲɻđʃɶǷɝ)Zɻɜɳɰɧɸɡʌɔ
ƺɼǚũ´ʑǝʆɔƐď˖Ɛ(ƛĪʑõ=ɼǚƠ

ɺĥmŎ˅ʣʝɻƪ�ɩɔ�¨ʉ¡ɣŸɣĀƨʑƛɞɕʅɰɔƐď˖Ɛ(ƛĪɢr^ɨʏɰƝǶƀɼzɤɢɞɴńɔƐď

²ÀOɽƐď�iɼâ¦ʑðɩɶɝɰɧɸɡʌɔɞɴńɔƐď²ÀɔƐď�iŢɼǚ�ɼūřńİ½ɻɜʎ¶ƀOɽɮ

ɼâ¦ʑðɫʎ¶ƀɽɔĜ�Ûìɼ¾ǚÇ�ɼǲɻƪ�ɩɔGňǢ"ƀZɥƽöɸ�ɭɶė»cƿʑɫʎ��ɷɜʎɕ

ɨʌɻɔƟǌƻw¨ɻ¡ɣŸɣƐďǢǍ
ƺɼŋĳɻǢɩɶ¸rRǬʑƛɞɕǸ

ćĄ˞ȝȈȋǿȉȂǸ

Ɛď˖Ɛ(ƛĪɼǢǍ
ƺɢŋĳɩɰȄȈ�ɼɞɲɔzɤɼƝǶƀɽūřǫ�ŢɼƐď˖Ɛ(ƛĪɼ˅ʣʝǸf�ʑðɩ

ɶɝɰɧɸɔȒǿȠȠȟȠǸPɿǸ ȝȗȞǿȊǸ ɻʋʎƐďɼLǨ´ʊɞɴńɻǢɫʎƭ!ɷɽõ=Ç�ɻʋʎʣʠʓɼ·F)Zɽ

ƱʈʌʏɶɝɺɝɧɸʑǂʅɟʎɸɔĳéĩɷɔɞɴńPɿƐď˖Ɛ(ƛĪɼǢǍ
ƺɼŋĳɸõ=Ç�ɸɼǢǍʑç

Ŗɻŗ`ɫʎ¸rɽ©ʌʏɶɝɺɝɸſɟʎɕɩɡɩɔõ=Ç�ɸɼføǢ"ɢ[�ɨʏɶɝɺɝ
ƺʉƱʈʌʏɶɝʎ

ɧɸʑǂʅɟʎɸɔĹƵƀɼƲçɼɸɠʍɔɞɴńˋɞɴİ½Oɽɮɼâ¦ɼɜʎ¶ƀɔ�ɿɻƐď²ÀOɽƐď�iɼ

â¦ɼɜʎ¶ƀʑ¾ǚÇ�ɸƪ�ɫʎɧɸɽĵƥɷɣʎɕɺɠɔƏ�ƮǶɻɠɥʎĀƨ�ÙPɿƤ�òǡɽǥʌʏɶɠ

ʍɔõ=ɼřųūř�Ŏ�ķɻǢɫʎƭ!ʑɫʎ�ɷɽH3ɸƦɟɺɝɧɸɡʌɔƟǌƻw¨ɻɠɝɶɽɔõ=Ç�¨

ɼƐď˖ƐǸ(ƛĪǢǍ
ƺɼŋĳİĕŢʑėƣɩɔ®Ơɻ±ɪɶÑŽʑƛɞ®ƠɢɜʎɸſɟʎɕǸ��ɼćĄɼ6Ý

PɿǓċ�ķɼ.�ŎɺßŤɻɴɝɶɽ�ǟIƹɻɠɥʎĀƨʑǂʅɟ6ÝɩɰɝɸſɟʎɕǸ

�ǟIƹɷɽɔÇ�¨ɻƤ�ɩė»ʑÄɞ®Ơɜʍɸɼ6ÝɕǸ

Ĝ�Ûì˞¾ǚÇ�Ǹ

»ơ˞Ǹ

ĹƵƀɔćĄˏ�ǟIƹːɼ»ơɽ�ƑɩɶɝʎɢɔŪkɼĜ�ÛìɷɽɔƸ^ɻɶė»cƿʑƛɳɶɝʎɕ�ßɷɔõ

Ǘɼ�ûéɻɽɔ�ûr^ˏȄːɻɶɔɖƐďǢǍ
ǲɼŋĳ˅ʣʝɽçŖɷɽɺɤɔǐ?ɺė»cƿɻʋʍÇ�ɢǄǃɨ

ʏʎİĕɻǧʌɺɝʋɞǓ4ɻ¸rÒ�ʑƛɞɧɸɢǚƠɗɸɨʏɶɠʍɔşĂŎɺė»cƿɷɽɺɝɸɝɞǒɝɻɴɝɶ

ɽė»ɫʎ®ƠɢɜʎɕǸ

Ǹ

ˠǐØŅPɿė�ǘ�Q±ˢǸ

ĹƵƀ˞ȝȉȂǿȉȃǸ

ǐØŅPɿė�ǘ�Q±ɻǢɩɶĜ�ÛìPɿGňǢ"ƀZɥƽöɻɶė»cƿʑƛɞɕʅɰɔǐØŅQ±ɼŋĳİ

ĕɻɴɝɶɔƟǌƻw¨ƴûɻɠɝɶ¡ɣŸɣĀƨʑƛɞɧɸɸɫʎɕǸ



ćĄ˞ȝ˝˗Ǹ

Ə�ƮǶɷɽǐØŅǢǍɼǚũɺð�
ƺɼŋĳɽƱʈʌʏɶɝɺɝʉɼɼɔõ=ɽˁʱʝˈˌʭˆÈ�Ɵ=ɷɜʍɔ

ʡ˃ʨʝɔʓʭʶʔ˄ʜʡˌʑ\ʇǐØŅQ±ɢŋĳɫʎUƆ´ɽ[�ɷɣɺɝɸſɟʌʏʎɧɸɡʌɔĜ�Ûìɻɶė»

cƿʑƛɞɸɸʉɻɔƟǌƻw¨ƴûɻɠɝɶǐØŅQ±Pɿė�ǘ�Q±ɼŋĳİĕŢɻɴɝɶ¡ɣŸɣĀƨɫʎ®

ƠɢɜʎɸſɟʎǸ

»ơ˞ćĄɼ6Ýɽ�£ɸſɟʎǸ

Ǹ

Ĝ��ÛìɻɠɥʎƩǈˏƯ£ťÃɢɜʏɾÊ2ːǸ

Ƹ^ɔŚ¯ɔ¾ǚÇ�ɔ>�ķɼǲǸ

ʳˊʶˇʨʫɻɠɥʎƩǈˏƯ£ťÃɢɜʏɾÊ2ːǸ

Ǹ ȝȆǸ

Ǹ

ȅȀǸ ɮɼ�Ǹ

ˠâ�ɼĔňĖɸɼ�ķɻɴɝɶˢǸ

ĹƵƀǸ

Ǹõ=ɸ,ĿÆ:�ķʑðɫʎ-ǅňĖPɿ+źňĖɸɼ�ķɻǪɩɶɽɔ˅ʣʝˋʹʰʶʔʨʫʑH3Āƨɩɰ�ɷ�ķ

ɼU[ʑ6Ýɩɔ�ķ	ɽǚũɺ¼úŅɔŏƌŉŢɼŋĳʑſÀɩɶė»ěɝųǐƤ�ʑƛɞ®ƠɢɜʎɰʈɔĜ�Û

ìɼɮɼ�ɼė»ɼǲɻ�ķéɼ�-´PɿðC´ɽǸŖŠɩɶɝɺɝäʑƩǈɩɔė»cƿʑƛɞɕǸ Ǹ Ǹ

ćĄǸ

õ=ɸ�ɼ-ǅňĖPɿ+źňĖɸɼ�ķéɼ�-´ʪˌʥɽĳéĩɷɽǥʌʏɶɝʎɰʈɔĹƵƀɼ�±ɻBɟ

ɶɔõ=ɸ�ɼĶĮƟ=ɸɼ�ķɻɴɝɶɼ.�Ŏɺ
�ɽ©ʌʏɶɝɺɝɢɔǢŨ˅ʖʽʧ¶ƀɻɠɝɶĶĮƟ=ɼ

�ķɻʋʍǚũɺ¼úŅɼŋĳĲɢǷʅɳɰɸɼr^ʉɜʎɧɸɡʌɔõ=ɻɴɝɶʉ�ɼĶĮƟ=ɼ�ķʑǖɥʎä

ʑĜ�ÛìŢɻɠɝɶė»cƿʑƛɞɧɸɢǓ4ɸſɟʎɕʅɰɔƟǌƻw¨ƴûɻɠɝɶ�ɼ�ŊĔňɸɼ�ķéɼ

ðC´Pɿ�-´¸rʑRǬɩɔGňĳsǸɻǓ4ɻ¸rÒ�ɫʎ®ƠɢɜʎɸſɟʎɕǸ Ǹ Ǹ

Ĝ�ÛìɻɠɥʎƩǈǸ

ǚƠɺpõŎė»ɼǲɻĶĮ�ŎƟ=ɼ�ķɽǖɥʎäɼƩǈɕǸ

ɮɼ�ɼė»ɻ,ĿÆ:=Oɽ+źňĖɸ�ķɻɴɝɶɽŖŠɩɶɝɺɝäɼƩǈɕǸ

ʳˊʶˇʨʫɻɠɥʎƩǈˏƯ£ťÃɢɜʏɾÊ2ːǸ

Ǹ

»ơǸ

ĶĮ�ŎƟ=ɼ�ķeǖɻɴɝɶɽçŖɷɜʎɢɔ,ĿÆ:=ɔňĖɼ�ķɽëèɷɜʎɕƏ�ƮǶɷɽǦyɨʏɶ

ɠʍɔĹƵƀɔćĄɼơƥɽH3ɻė»ɫʎɧɸɔƟǌƻw¨ƴûɷðC´ɔ�-´¸rʑRǬɫʎɧɸɸɩɶɠʍɔM

;eǖɸɝɞßZ´ɷɽɺɝĩɻɽė»ɫʎ®ƠɢɜʎɕǸ

M;Ŏɻɽɔ�ķʑeǖɫʎɧɸɢñʅɩɝɢɔʊʇʑ©ɬɔ�Ə�ɷ�ķɫʎsWɽɔįɻė»ɢ®ƠɸſɟʌʏʎɕǸ

ȅȀǸ Ǹ �ûGƘ_ɽɹɼʋɞɺƏ�Ŏ�ŽɵɥɻɺɳɶɝʎɡǸ ȝ˝˚˨˝˜Ǹ

ĹƵƀǸ

Ǹȝȉȇõ=ɽâ�ɼĶĮƟ=ɸđǇɩɶɔǷɝŏƌŅİ×b�ķʑŗɩɔ�-´ʸˈʶʒʕˆɽƔ~ɸſɟʌʏɰɧɸɡ

ʌɔ�Ŋ¶ƀɻ�ɫʎĶĮƟ=ɼš�ǔÉƘɸɺʍɞʎʉɼɸſɟʎǸ

ˋɨʌɻɔâ�ɼĶĮƟ=ĔňČɢɜʎ¶ƀɻ�ɩɶʉǷɝðC´ʑŗɩɔįɻÁ²ɫʃɣð�
ƺɽƱʈʌʏɶɝɺɝ

ɸſɟʎɧɸɡʌɔâÅƱɼĶĮƟ=ɷCøɢ�H3ɺ¶ƀɔPɿ�-´ɼĵĸɷâÅƱɼĶĮƟ=ɼÇ�ʑ

	Ċɩɰ¶ƀɻɠɝɶʉĔňɼǔÉƂɼ�ɴɸɺʍɞʎʉɼɸſɟʎɕǸ

ćĄǸ

ǸȝȉȈĳéĩɷâÅƱɼĶĮƟ=ɸ�-´ʸˈʶʒʕˆɼĽXʑH3ɻĀƨɫʎɧɸɽhǭɷɜʎɧɸɡʌɔĳéĩɷɽ



õ=ʑĶĮƟ=ɼš�ǔÉƘɸŴƶ�ɥʎɧɸɽhǭɕǸ

õ=ɽâÅƱɼĶĮƟ=ɷCø�H3ɺ¶ƀɔPɿ°�´�ƔɻʋʍâÅƱɼĶĮƟ=ɼÇ�ʑ	Ċɩɰ¶ƀɻɠɥ

ʎĔňǔÉƂɼ�ɴɸɺʍɞʎɸ6ÝɫʎĹƵƀɼſɟɻĽƶɽɺɝɢɔ�¨ɔ�ɼĶĮƟ=ɼɡʌɼ4íɟéɼ¸r

ʑRǬɩɔGňĳsɻǓ4ɻ¸rÒ�ɫʎ®ƠɢɜʎǸ

Ĝ�ÛìɻɠɥʎƩǈǸ

CƆˋCøɼǲǸ

â�ĔňɷCø�H3ɺ�ƩŃ¶Ǹ��´�ŊɔǢŨŅ´�Ŋɔƍŀ´�Ŋɔ�Ŋ´ŮŏŅǸ

��ɼɝɬʏɡʑğɰɫ¶ƀɻÇ�ɫʎɧɸɕǸ

Ǹ ȃȀǸ +źňĖʑ\ʇâ�ɼ-ǅňĖˏĶĮƟ=ʑǦɤːɷHǸ3ɺCøɢ©ʌʏɬɔŏŁɢ�ƜǰşɼȃȂǹ��ɻPʁ¶

ƀɕǸ

Ǹ ȄȀǸ ǭĔ´ɼŏŁɔǢŨŅİOɽƍŀʑðɫʎ¶ƀɕǸ

ʳˊʶˇʨʫɻɠɥʎƩǈˏƯ£ťÃɢɜʏɾÊ2ːǸ Ǹ

ƩǈɽįɻɺɩǸ

»ơǸ

ˋĹƵƀɢš�ǔÉɻɺʍɞʎɸƦɳɶɝʎɼɻ�ɩɶɔćĄɢɔʖʣʩʜʯʽʷˏǕ��ŲÓɟː�yɼĶĮƟ=ɸõ=

ʑŒÏđǇɩɰƏ�ƮǶɽɺɝɧɸɺɹʑÍɦɶš�ǔÉɻɽɷɣɺɝɸƦɳɶɝʎĩɽǓ4ɺƭ!ɸſɟʎɕ�āɼ¸

rÒ�ɻė»ɫʎ®ƠɢɜʎɕǸ

ʅɰɔ�-´ɼǘ3ɷ	Ċɩɰ¶ƀɻ�ɩɶɔĔňɼǔÉƂɼ˗ɴɸɺʍɞʎɸɼ6ÝʑÖÔɫʎýËɽ�H3ɷɽɺɝ

ɡɕǸ

Ǹ

ɒGƘ_˅ʣʝŧĵƧĺìɼ�-´Āƨ
ǲɻɠɥʎƭ!Ǹ

ȃȀ ǚƠɺį�ɨʏɰ˅ʣʝǸ

ǲŐˏ~	ĴĞ�ɔǚũɺ¼úŅɔĘE´ʝˈˌˊ¶ƀɻɠɥʎʝˈˌˊńv·ɔǚũɺǐØŅːǸ

Ǹ

ƭ!ˏ�āɸ ȝțȓȐ ɷɼʊʍɡʌǓ4ɻƭ!ɨʏɶɝʎɡɺɹʑĀƨːǸ

Ǔ4ɱɢɔǚũɺ¼úŅɼ	ɻɔ�ƹɨʏɶɝɰŴüɔŔƖ¼úɺɹɢ\ʅʏɶɠʍɔċŖɻ�ʐʌɺɝUƆ´ɢ

ɜʎɕɩɡɩɔ�ƒŎɻɽ,ĿÆ:�ɻɠɝɶʉƿɧʍɞʎɔǊ�ɼ¼úŅɼǚũFʑeǖɫʎɸɝɞĩɷɽɔ�ʐʎ

ɸſɟʌʏʎɕǸ

Ǹ

ȄȀ  ǚƠɺĥmŎ˅ʣʝǸ

ǲŐˏ·´ƊŇɔ,ĿM´ɔĨŅ´ƋŃ¶ɔƐďȁƐ(ƛĪɻǢǍɫʎ
ƺːǸ

Ǹ

ƭ!ˏ�āɸ ȝțȓȐ ɷɼʊʍɡʌǓ4ɻƭ!ɨʏɶɝʎɡɺɹʑĀƨːǸ

Ǔ4Ǹ

Ǹ

ȅȀ  ǚƠɺ�ǁ¸rǸ

ǲŐˏǸ Ǹ Ǹ Ǹ ɺɩǸ Ǹ Ǹ Ǹ Ǹ ːǸ

Ǹ

ƭ!ˏ�āɸ ȝțȓȐ ɷɼʊʍɡʌǓ4ɻƭ!ɨʏɶɝʎɡɺɹʑĀƨːǸ

Ǔ4ɱɢɔãõ�ɷɼʪˌʥˏ��ǚɺɹːɢǥʌʏɶɝʎɧɸɔ­ƚŧŬʕʹˊʫɻǢɫʎ/�ɽĥmŎ˅ʣʝɔ�

ǁ¸rɺɹɻɜɳɶʉƔɝɡɕǸ

�eɼ�ûɷɽɔ�ɼĶĮ�ŎƟ=ɷė»cƿɨʏɶɝʎ ȑ oƁĨɔǡƾ´ƃĨɔʚ˅ʮƃĨŢɽƹƶɨʏɶɝɺ

ɝɕʅɰɔɧʏʌɼ�ǘɽƏ�ƮǶɡʌǦyɨʏɶɝʎɰʈɔ�ǁ¸rɸɩɶʉʋɝǲŐɸſɟʎɕɧʏʌɼǲŐɻɴ



ɝɶɽɔǓċ�ķʛʕʬɔ�ƻ¨ƴûŴøŢɷŖƱɫʎ®ƠɜʍɕǸ

Ǹ

ɓ� ʠʣʫǰɼƭ!ˏâ�ƘɸɼĔňƼɼđǇːǸ

ĶĮ�ŎƟ=ɼƘ!đǇˏ˗�ːǸ

ʴ˂ʾ˄˞ȃǾȊȄȂǾȂȃȈ 0Ǹ Ǹ

ˇʾʟˌʬĩĢǮė˞ȈȈȇǾȋȆȆ 0Ǹ

ʣʩ˄ˌ˄ŏ�ė ȆȇȲȬ˞ȄǾȈȅȄǾȆȅȆ 0Ǹ

ʠʤˊʩʔʝʣŏ�ė ȃȇȂȲȬ˞ȄǾȆȊȈǾȆȊȊ 0ˏȈȂȰȬ ��ːȃǾȄȆȅǾȄȆȆ 0ˏȈȂȰȬ óğːǸ

ˆʾʤʶŏ�ė ȄȃȂȲȬ˞ȄǾȂȆȊǾȆȄȆ 0Ǹ Ǹ

Ǹ

â�ɼĶĮ�ŎƟ=ˏʴ˂ʾ˄ɔˇʾʟˌʬːʋʍʉÞƘɼßɢǷƘ!ɷɜʍɔȅ =ɼ	ɷɽ	ǡɼƘ!ɷɜʎɕǸ

ˠƭ!ɼʅɸʈˢǸ

�Ŋɻ�ɫʎĶĮ�ŎƟ=-ƒŎɻɔ˗˘ǎʑ
Ơƭ!ǲŐɼƪ�ɻɩɶɠʍɔ�Ƙɸɼ�ĽɺɹʑơʎɞɟɷɽaǴɺɝɕǸ

ðC´ɔ�-´ɸʉɻɔƏ�ƮǶɼ
Ơƭ!ǲŐɢ˗˘ǎɷƪ�ɨʏɶɠʍɔ˗˘ǎ¨ɻ1�@ʍ�ɥƛɳɶ˛˘ǎʅɷɼʪˌ

ʥʑķɝɶɝʎĩɻė»ɢ®ƠɷɜʎɕǸ

ʅɰɔâ�ɼĶĮ�ŎƟ=ɸɼŒÏđǇɽɔʖʣʩʜʯʽʷɸɩɡƮǶɩɶɝɺɝɧɸɻʉļ»ɢ®Ơɕĳéĩɷɼš�ǔÉ

ɻɽɺʌɺɝɸɩɰćĄɼƭ!ɽ�£ɸſɟʎɕǸ

>�ķɻɴɝɶɽɔȇȄ ǎɷɽƭ!ɢ�H3ɺǲŐʉɜʎɰʈɔ¡ɣŸɣʶʘˈˌɫʎ®ƠɢɜʎɕǸ

ȒȚ ɼxEƠfɻ�ǚɢÍɦʌʏɶɝʎɧɸɔãõ�ɼʪˌʥɢǥʌʏɶɝʎɧɸɡʌɔįɻ�ǚɼǆɝ¶ƀɷɼ�ķɻɴɝ

ɶɽ�ƻ¨ƴûɺɹɼ¸rʑŖƱɫʎ®ƠʉɜʎɕǸ

Ǹ
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(9)����l��ƽëÛƴ-VLŃþǢI ´ā´ǘÏGèǉƽèȋĀȒĀŘĖƑȔǥƻȱ²ǼǢ\¢ő 
D8Yǥƻ¸Ú\ǖǠS ;HİƊ\ǯ=THHQ\»ƽ8Y! 
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