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Do Wealth Differences Affect Fairness Considerations?* 
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Résumé / Abstract 
 
L’influence de la richesse relative sur les préoccupations d’équité est analysée dans un jeu de 
l’ultimatum dans lequel les participants reçoivent d’importantes dotations initiales largement 
inégales. Au départ, les sujets démontrent un soucis d’équité. Cependant, avec le temps, leur 
comportement s’éloigne de la perfection en sous-jeux ainsi que de l’équité. L’estimation d’un 
modèle structurel d’apprentissage par renforcement montre des signes d’apprentissage autant 
chez les sujets qui proposent que chez les receveurs. Les résultats de l’estimation suggèrent 
que, lorsque guidés par les meilleures réponses possibles et par un sens acquis de ce qui leur 
est dû, les sujets riches deviennent plus égoïstes, alors que les sujets pauvres, influencés 
uniquement par leur expérience personnelle, apprennent à tolérer ce comportement. 
 

Mots clés : apprentissage, économie expérimentale, équité, jeu de 
l’ultimatum 
 
 
 

The influence of relative wealth on fairness considerations is analyzed in an ultimatum game 
experiment in which participants receive large and widely unequal initial endowments. 
Subjects initially demonstrate a concern for fairness. With time however, behavior becomes at 
odds with both subgame perfection and fairness. Evidence of learning is detected for both 
proposers and receivers in the estimation of a structural reinforcement learning model. The 
estimation results suggest that, guided by foregone best responses and an acquired sense of 
deservingness, rich subjects become more selfish, while poor subjects, influenced only by their 
own experience, learn to tolerate this behavior. 
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OQPKR(S RHTVU�W�XYZ [ U�X]\�XZ ^(_*`�acb?d PKRQeNR(f dhg S gji&k�l S lnm R d R*S b f gNmompgjq#d grbtsKuv R(f dhbwgji&dyxk R{zp|~}�� [h���
a�q�d S R l�dhm R q�dw� |�},� [*�N[������� ��� PKRQ���Ve ln��s R b4a�qo�@lju]� R M acqK�Ka f lnd R d P lndBgNq R$f ljq StR v R(f dDd PKR q�sK���P xk�gjd PKR bta�b�lnd�d PKR sKb s�ln�4b a��jqKac� f ljq f(R � R(ejR �cb*�F� PKR(S R i�g S Rn� a�d�ljkKk R l S b6d P l�d�b sKuv R(f d b�a�q R l f�P
d StR lnd m R q�d6�Kg�q]gjd6� R l S q l f(f g S �Ka�qK�odhg¡d PKR b ljm R mog�� R �V�Q¢yq gjd PKR*S$O g S �Kb � d PKR�R q e a S gjqKm R q�d
a�q OQP a f�P d PKR ��ljm R�O ljb�kK�£l.x R �2b R*R m¤dhg P l eNR b P ljk R �¥d PKR�O l.x¦btsKuv R(f dhb�� R l S q R �§��¨Jb��]a�b �f s]b b R � i�s S d PKR*S(� d P a�b S R b sK��d6acb f gNqKbta�btd R q�d O a�d P k S R(e acgNsKb�b©dhsK�]a R bJljq�ln�cxª*acqK�od PKR acq]«�s R q f*R gjiR q e a S gNqKm R q�d�ln�§i¬l f d g S bgNq®� R l S q]a�qK�®¯�b R*R�R �°�K�w±�� R mFu R*f�² �´³N³Nµ�g S ¨ S mpljq�dha R(S � �N�j¶�· �¸ R�¹ d �O{R®eNR*S aciºx OQPKR d PKR(S u R(P l e a�g S a�q R l f�P d S R l�dhm R q�d¡mpl.x»u R�R¼¹ kK�£lna�q R �½u�x¾l~b acm �
kK� R*S � R l S q]a�qK�Fmog� R �&d P ljqHd P]R�f gNmFuKacq�lnd a�gNq�gni@� R l S qKa�qK� S sK� R b R b©dha�mplnd R �Ha�qHd PKR u R q f�P mpl S ²
mog�� R �V�¦¿ R bts f*f(R btb a ejR ��x�d R b©d�d PKR i�gj����g O acqK� P xk�gnd PKR b R boi�g S d PKR k S gjk�gNb R*S b#ljqK� S R(f*R a eNR(S b
a�q R l f�P d S R lndhm R q�d.À6� S btd � d PKR ��lndhlHm¡l.x¦u R�R¼¹ kK��lja�q R �2gNqK�cx"u�x¥lÁbta�mokK� R�f�P gNa f(R#S R acq]i�g Stf*R¼�
m R q�d¡� R l S qKa�q]�Âmog�� R �r¯¬aÃ� R �ÅÄ#Æ¥À�Ç�È X]\�XZ É � [ U�X�ÊZ É ��Ë·�Ì b R*f gjqK� � d PKR ��lndhlÂmpl´xÍu R"R�¹��
kK��lja�q R � u�x¦l�� R l S qKa�qK�pmpg� R � S R a�q]i�g S f acqK��gNq]�cxÁd PKR i�g S R �jgNq R u R b©d S R btk�gjqKb R b©d S l�d R �ja R b�¯¬aV� R �
Ä�ÆJÀ&Ç�È W�XYZ É � [ U X�ÊZ É ��Ë acqod PKR mog��]ac� R �pu R q f�P m¡l St² mpg� R ��acq OQP a f�P d P]R�S R a�q]i�g S f*R m R q�d
i¬l f dhg S gjiDd PKR#f�P gNa f(R�S R a�q]i�g Stf*R m R q�d�� R l S qKa�q]� S sK� R a�b6q]g O;OQS a�d d R q2� W�XYÎ�Ï Ð É È W�XYZ Ñ ÐÎ ·¼Ì d P a S � �
d P]R � R l S q]a�qK�®mpg� R �B�]g R b�qKgjd�a�q f ��sK� R l StR i R(S R q f*R k�gNa�q�d�¯¬aÃ� R ��Ä�Æ�À Ç U�XÊZ É � Ë · ��� PKRo���
e lj��s R bDa�q��	ljuK� R M acqK�Ka f lnd R d P lnd4d PKR b R d PKS R(R$P xk�gjd PKR b R bÒl StR ln� O l´xb S R v R*f d R � ��R�¹]f(R k]dBi�g S d P]RS R(f*R a eNR(S b�acq~d StR lnd m R q�d � i�g S�OQP a f�P d PKR�f�P gNa f*RpS R acq]i�g Stf*R m R q�d�� R l S qKa�q]��mog�� R � f ljqKq]gjd�u RS R v R*f d R �plndBl�ÓNÔÕb ac�NqKac� f ljq f(R � R¼eNR �Ã�@¢yq#gjd PKR*S?O g S �]b � d PKR u R*P l e acg S gji S R(f*R a eNR(S bBa�qFd StR lnd m R q�d� m¡l.x¡u R�R�¹ k]�£ljacq R �Áb gj� R ��x�u�xÁl�b acmpk]� R6f�P gja f*R�StR acq]i�g S f(R m R q�dQ� R l S q]a�qK��mog�� R �V�?ÖJg O{R¼eNR(S*� l
k S gNk R(S mog� R �ca�ª.l�dha�gjq�gji&d PKR �]xq�lnmpa f bDgji8kK��l.x�bBa�qplj�c��gjd PKR(Swf ljb R b S R(× sKa StR bwd PKR$f gNmFu]a�q�lnd a�gNq
gji	� R l S qKacqK� S s]� R bQacq f �csK� R �ÁacqÁd PKR u R q f�P mpl S ² mpg� R �Ã�

¿ R qKg OØeNR(S aciºx OQPKR d PKR(S d P]R�R¼¹ k R*S a�m R q�d�lj��gNs]d f gNm R b$mpl´x®u RrR(× s�lj����x R¼¹ kK��lja�q R � u�x�ljqR¼¹ gN� R qKgNs]b�lj��vts]btdhm R q�d¡m R(f�P ljqKacb m®�ÚÙ R l S qKa�qK�Âa�b�dyxkKa f lj����xÍljbtb sKm R �½d g~g f*f s SoOQP]R qÛd P]R
btd S lnd R �jxÂb R � R(f dhacgNq�gji$l"k]�£l.x R(S lnd#l"�ja eNR q�k R(S acg���acb�acq]«�s R q f*R �»u�x P a�b�g O q�g S ljq�x�gnd PKR(S
kK��l´x R*S brk�lnbtdrl f d a�gNq]brlnqK��Üng S gNs�d f gjm R b*�o¢yq f gNq�d S lnbtd � d P]R � R q R*S lj� S R a�q]i�g S f*R m R q�d S sK� R#f ljq
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TABLE 1 
EXPERIMENTAL OUTCOMES 

TREATMENT 0 TREATMENT 1 TREATMENT 2  
Offers MAO Rejection Offers MAO Rejection Offers MAO Rejection 

Mean 4.31 3.36 0.18 4.22 3.18 0.23 5.24 3.80 0.20 
Std 1.26 1.21 0.46 1.43 1.60 0.47 1.75 2.17 0.45 

Median 4.37  3.39 . 4.29 3.22 . 4.83 3.46 . 
Above 6 4.15% 1.23% . 9.41% 4.71% . 33.65% 19.51% . 

 
 

Overall 

Below 2 2.21% 7.41% . 6.92% 30.62% . 2.16% 11.06% . 
Mean 4.64 3.72 0.22 5.01 4.09 0.24 4.46 3.20 0.18 
Std 1.46 1.41 0.52 1.58 1.63 0.51 1.34 1.79 0.47 

Median 4.57 3.73 . 5.08 3.96 . 4.52 3.24 . 
Above 6 4.07% 2.88% . 16.14% 6.87% . 8.33% 5.46% . 

 
First 
10 

Periods 
Below 2 0.82% 7.23% . 1.60% 9.55% . 3.47% 13.82% . 

Mean 4.03 3.15 0.17 3.59 2.58 0.21 5.94 4.41 0.22 
Std 1.22 1.14 0.42 1.71 1.69 0.44 1.95 2.56 0.47 

Median 3.98 3.21 . 3.75 2.16 . 6.13 4.04 . 
Above 6 2.77% 0.44% . 5.23% 2.82% . 49.62% 28.53% . 

 
Last 
10 

Periods 
Below 2 4.80% 9.20% . 18.30% 41.32% . 1.04% 8.78% . 

 
 
 
 
 

TABLE 2 
INDIVIDUAL RANDOM-EFFECT REGRESSION  

WITH DUMMIES FOR RANDOM-PAYMENT EFFECT 
TREATMENT 0 TREATMENT 1 TREATMENT 2  

Proposers Receivers Proposers Receivers Proposers Receivers 

0δ  4.832* 
(0.141) 

3.744* 
(0.146) 

5.619* 
(0.211) 

4.457* 
(0.230) 

4.161* 
(0.223) 

2.933* 
(0.245) 

0
~δ  -0.086 

(0.181) 
0.160 

(0.177) 
-0.136 
(0.214) 

-0.232 
(0.169) 

0.007 
(0.182) 

-0.073 
(0.124) 

1δ  -0.015* 
(0.001) 

-0.013* 
(0.001) 

-0.026* 
(0.002) 

-0.029* 
(0.003) 

0.025* 
(0.002) 

0.026* 
(0.003) 

1
~δ  -0.001 

(0.005) 
0.001 

(0.004) 
0.003 

(0.004) 
-0.002 
(0.005) 

0.002 
(0.005) 

-0.003 
(0.004) 

2δ  0.040* 
(0.011) 

0.039 
(0.023) 

0.049* 
(0.015) 

0.026 
(0.025) 

0.018 
(0.020) 

0.056* 
(0.021) 

3δ  0.055 
(0.027) 

-0.082 
(0.054) 

0.064 
(0.036) 

-0.098 
(0.068) 

0.079* 
(0.031) 

-0.022 
(0.044) 

µσ  0.017* 
(0.005) 

0.025* 
(0.007) 

0.013* 
(0.005) 

0.028* 
(0.004) 

0.015* 
(0.004) 

0.026* 
(0.008) 

εσ  0.187* 
(0.016) 

0.223* 
(0.020) 

0.190* 
(0.019) 

0.219* 
(0.012) 

0.206* 
(0.023) 

0.198* 
(0.014) 

Numbers in parenthesis refer to asymptotic standard deviations, asymptotically robust to heteroskedasticity. 
 * Indicates parameters significant at a 5% level. 

 
 
 
 
 



 
 
 

 
TABLE 3 

INDIVIDUAL RANDOM-EFFECT REGRESSION  
WITH DUMMIES FOR SESSION EFFECT 

TREATMENT 0 TREATMENT 1 TREATMENT 2  
Proposers Receivers Proposers Receivers Proposers Receivers 

0δ  4.512* 
(0.161) 

3.871* 
(0.155) 

5.105* 
(0.225) 

4.395* 
(0.246) 

3.924* 
(0.220) 

2.793* 
(0.250) 

0
~δ  0.130 

(0.136) 
0.085 

(0.127) 
0.231 

(0.151) 
-0.112 
(0.088) 

0.068* 
(0.028) 

0.103 
(0.061) 

1δ  -0.013* 
(0.001) 

-0.009* 
(0.002) 

-0.022* 
(0.003) 

-0.027* 
(0.004) 

0.029* 
(0.004) 

0.025* 
(0.003) 

1
~δ  -0.003 

(0.003) 
-0.002 
(0.002) 

-0.002 
(0.003) 

-0.003 
(0.002) 

-0.002 
(0.002) 

-0.003 
(0.002) 

2δ  0.052* 
(0.013) 

0.034 
(0.020) 

0.036* 
(0.015) 

0.019 
(0.021) 

0.011 
(0.023) 

0.048 
(0.025) 

3δ  0.048 
(0.025) 

-0.067 
(0.049) 

0.089* 
(0.039) 

-0.114 
(0.066) 

0.081* 
(0.027) 

-0.028 
(0.037) 

µσ  0.012* 
(0.005) 

0.023* 
(0.003) 

0.020* 
(0.007) 

0.016* 
(0.005) 

0.014* 
(0.005) 

0.022* 
(0.006) 

εσ  0.171* 
(0.021) 

0.243* 
(0.026) 

0.202* 
(0.017) 

0.198* 
(0.019) 

0.217* 
(0.031) 

0.208* 
(0.023) 

Numbers in parenthesis refer to asymptotic standard deviations, asymptotically robust to heteroskedasticity. 
 * Indicates parameters significant at a 5% level. 

 
 
 
 
 
 

TABLE 4 
INDIVIDUAL RANDOM-EFFECT REGRESSION  
WITH DUMMIES FOR TREATMENT EFFECT 

TREATMENTS 0 AND 1 TREATMENTS 0 AND 2  
Proposers Receivers Proposers Receivers 

0δ  5.219* 
(0.273) 

4.291* 
(0.284) 

4.008* 
(0.269) 

3.223* 
(0.305) 

0
~δ  -0.548* 

(0.117) 
-0.344* 
(0.096) 

0.512* 
(0.141) 

0.586* 
(0.129) 

1δ  -0.022* 
(0.003) 

-0.026* 
(0.004) 

0.019* 
(0.005) 

0.017* 
(0.005) 

1
~δ  0.007* 

(0.002) 
0.013* 
(0.003) 

-0.028* 
(0.004) 

-0.022* 
(0.004) 

2δ  0.046* 
(0.021) 

0.022 
(0.028) 

0.031 
(0.019) 

0.044 
(0.024) 

3δ  0.060 
(0.039) 

-0.091 
(0.077) 

0.068 
(0.038) 

-0.055 
(0.062) 

µσ  0.034* 
(0.012) 

0.041* 
(0.010) 

0.028* 
(0.009) 

0.032* 
(0.013) 

εσ  0.277* 
(0.024) 

0.320* 
(0.028) 

0.307* 
(0.025) 

0.293* 
(0.025) 

Numbers in parenthesis refer to asymptotic standard deviations, asymptotically robust to heteroskedasticity. 
 * Indicates parameters significant at a 5% level. 

 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TABLE 5 
ESTIMATION OF THE GENERAL REINFORCEMENT LEARNING MODEL 

TREATMENT 0 TREATMENT 1 TREATMENT 2  
Proposers Receivers Proposers Receivers Proposers Receivers 

CRL
jα  0.788* (0.028) 0.938* (0.010) 0.859* (0.018) 0.916* (0.012) 0.746* (0.025) 0.976* (0.011) 
RBR
jα  0.603* (0.088) 0.312 (0.208) 0.387* (0.105) 0.471 (0.298) 0.576 (0.382) 0.652* (0.138) 
RBR
jθ  0.931* (0.087) 0.421 (0.256) 1.449* (0.041) 0.588 (0.317) 0.555 (0.323) 1.149* (0.053) 

1
jρ  28.764* (0.752) 25.236* (1.064) 20.921* (0.683) 29.376* (0.685) 34.762* (0.965) 19.860* (0.982) 

j,1γ  0.039 (0.066) 0.029 (0.092) 0.164* (0.069) 0.200* (0.064) 0.112* (0.047) 0.268* (0.073) 

j,2γ  0.028 (0.035) 0.024 (0.059) 0.125* (0.043) 0.138* (0.066) 0.088* (0.039) 0.185* (0.050) 

jµ  24.058* (1.166) 20.422* (1.701) 29.155* (0.686) 24.207* (1.074) 20.200* (0.675) 15.520* (1.249) 

jσ  10.327* (1.936) 11.528* (1.817) 6.999* (2.354) 9.519* (2.247) 8.612* (1.702) 11.226* (1.762) 
Numbers in parenthesis refer to standard deviations. * Indicates parameters significant at a 5% level. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 

TABLE 6  
P-VALUES FOR NESTED MODEL COMPARISONS 

TREATMENT 0 TREATMENT 1 TREATMENT 2  
0H  

 
Degrees of 
Freedom 

2χ Statistics 
for 05.0=α  Proposers Receivers Proposers Receivers Proposers Receivers 

Random-Payment 
Effect 

 

8 
 

15.507 0.288 
(9.683) 

0.237 
(10.416) 

0.365 
(8.737) 

0.271 
(9.916) 

0.209 
(10.873) 

0.319 
(9.283) 

 

Session Effect 
 

8 
 

15.507 0.333 
(9.110) 

0.292 
(9.629) 

0.237 
(10.416) 

0.390 
(8.459) 

0.256 
(10.130) 

0.305 
(9.460) 

 

No Heterogeneity 
 

177 
 

209.041 0.343 
(184.031) 

0.363 
(182.993) 

0.185 
(193.700) 

0.270 
(199.071) 

0.224 
(190.961) 

0.248 
(189.422) 

Same Learning 
Parameters Across 

Treatments 

 
6 

 
12.592 

 

1.706E-14 
(76.710)  

 

5.800-12 
(64.370)  

 . . . . 
Choice 

Reinforcement 
Learning 

 
4 

 
9.488 6.558E-4 

(19.400)  
 

0.087 
(8.128)  

 

1.705E-4 
(22.352)  

 

7.463E-3 
(13.948)  

 

6.108E-6 
(29.527)  

 

9.052E-4 
(18.687)  

 

Reinforcement of 
Best Responses 

 

4 
 

9.488 1.226E-7 
(37.811) 

3.118E-9 
(45.508) 

3.489E-5 
(25.790) 

7.853E-10 
(48.383) 

2.765E-8 
(40.941) 

1.059E-7 
(38.119) 

 

No Reference Point 
 

3 
 

7.814 7.482E-4 
(16.880) 

8.566E-3 
(11.679) 

3.199E-5 
(23.485) 

9.042E-4 
(16.479) 

2.944E-5 
(23.658) 

7.587E-3 
(11.941) 

Exogenous 
Adjustments 

 

5 
 

11.070 1.794E-11 
(59.181) 

2.365E-08 
(43.955) 

5.075E-13 
(66.658) 

7.788E-11 
(56.090) 

4.913E-11 
(57.061) 

1.632E-12 
(64.213) 

Equilibrium 
with Errors  

 

6 
 

12.592 5.456E-11 
(59.589) 

3.859E-12 
(65.237) 

2.957E-10 
(55.966) 

6.471E-10 
(54.282) 

4.339E-11 
(60.078) 

1.203E-12 
(67.713) 

CRL Direction 
Learning 

 

2 
 

5.991 0.454 
(1.579) 

0.294 
(2.448) 

0.326 
(2.242) 

0.208 
(3.140) 

0.222 
(3.010) 

0.350 
(2.099) 

RBR Direction 
Learning 

 

2 
 

5.991 0.551 
(1.281) 

0.320 
(2.279) 

0.497 
(1.398) 

0.251 
(2.765) 

0.303 
(2.388) 

0.387 
(1.899) 

Learning with 
Fairness (Model 1) 

 

2 
 

5.991 0.425 
(1.711) 

0.310 
(2.342) 

0.644 
(0.880) 

0.498 
(1.394) 

0.437 
(1.655) 

0.530 
(1.270) 

Learning with 
Fairness (Model 2) 

 

2 
 

5.991 0.394 
(1.863) 

0.347 
(2.117) 

0.601 
(1.018) 

0.521 
(1.304) 

0.411 
(1.778) 

0.546 
(1.210) 

Numbers in parenthesis refer to the Wald statistics. 
 
 
 
 
 

 
TABLE 7  

REGRESSIONS TO EVALUATE THE INDIVIDUAL FIT OF THE MODEL  
TREATMENT 0 TREATMENT 1 TREATMENT 2  

Proposers Receivers Proposers Receivers Proposers Receivers
 

5% 75.00% 81.67% 68.33% 88.3% 73.33% 81.67% 
 

% of Subjects for whom  { }11,00:0 == δδH

is not Rejected at a Significance Level  
1% 86.67% 91.67% 85.00% 95.00% 90.00% 93.33% 

Average 0.773 0.822 0.760 0.867 0.821 0.835 
Min 0.461 0.594 0.434 0.636 0.528 0.578 

2ℜ  
in Individual Regressions 

Max 0.915 0.927 0.895 0.938 0.923 0.930 
 



Treatment 0

Graph 0.1:  60 Periods
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Graph 0.2: First 10 Periods
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Graph 0.3 : Last 10 Periods
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Graph 0.4: Evolution of Strategy
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Graph 0.5: Evolution of 
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Graph 0.6: Revisions of Strategy
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 Treatment 1

Graph 1.1: 60 Periods
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Graph 1.2: First 10 Periods
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Graph 1.3: Last 10 Periods
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Graph 1.4: Evolution of Strategy
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Graph 1.5: Evolution of 
Bargaining Power and Rejection Rate
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 Treatment 2

Graph 2.1: 60 Periods
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Graph 2.2: First 10 Periods
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Graph 2.3: Last 10 Periods
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Graph 2.4: Evolution of Strategy
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Graph 2.5: Evolution of 
Bargaining Power and Rejection Rate
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Graph 2.6: Revisions of Strategy
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