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	摘要(中)	為了研究影響人類公平性感知的影響因素，我們分別在三個實驗中的第一階段創造出一金錢不平等的情境，並操弄金錢的來源以及大小來檢視受試者在不同情境下對於下一階段(第二階段)的金錢分配會有甚麼樣的行為與神經機制上的差異。實驗中，受試者在第一階段會被分別分派到運氣組（隨機抽球）或是努力組（拉霸測驗）。實驗一另再加上數學測驗組（判斷數字大小），並根據受試者表現來決定是成為贏家或是輸家。贏家可得一筆獎金，輸家則無。第二階段受試者再度面臨十一種不同類型但總額相同的金錢分配，受試者須對不同分配做出滿意度的評分。

實驗一的行為實驗結果顯示，在三種組別的贏家和輸家都對第二階段自己全拿的分配最滿意，並未受到前一階段不平等的影響。我們認為是因為受試者將第一階段和第二階段視為兩個獨立的實驗。因此在實驗二的第二階段，我們在實驗畫面上，放上第一階段的結果作為強調並將第二階段的五十元提高到兩百元的金額分配。實驗二的行為結果顯示贏家和輸家在分配偏好上有顯著的差異，贏家認為第二階段的獎金平分是最滿意的分配，但輸家則是認為第二階段的獎金要全拿才是最滿意的。然而獎金的來源並未造成組間的差異。

在實驗三的設計中，我們讓受試者在不更動作業內容的情況下，分別參與了努力和運氣的兩種情境，目的是希望受試者在參加了兩種情境後，會藉此互相比較。我們使用了實驗二的實驗設計並同時加入了核磁共振造影的紀錄。實驗結果顯示，行為上，贏家相較於實驗二變得更以自利原則做考量，與輸家皆以自己全拿為最滿意的分配。然而，若我們檢視所有分配組的變異數，會發現贏家在自己比較少的分配上會有顯著大於輸家的個體差異，部分贏家會在自己相較於輸家金錢較少的分配上給出正向的滿意度。此結果顯示部分贏家還是有公平性的考量但是人數上沒有較實驗二來的多。神經資料上，我們發現，即便受試者的滿意度有高有低，但這樣的行為卻沒有反應在過去文獻指出被認為是處理主觀價值的腹內側前額葉皮質和腹側紋狀體。不過，我們發現若將決策過程時的大腦反應和僅僅只是相同按鍵反應的過程相比較，頂葉皮層以及腦島有更顯著的活化反應。這樣的結果顯示了受試者正在處理酬賞資訊，不論該酬賞與對手相比是較多或是較少。另外，輸家腦島區域活化程度和其主觀評分之間的關聯也顯著的高於贏家，意味著輸家在第二階段明顯的比贏家在專注度和情緒上都更容易受到影響。

　　　　本研究結果指出，受試者與他人金錢差距的比較對受試者於公平感知以及後續金錢分配的滿意度有很重要的影響，然而即便環境中存在不同操弄受試者公平感知的因素，例如本實驗操弄的不平等來源以及差距，個體差異仍很大程度左右了這些因素對受試者公平性感知的效果。
	摘要(英)	To investigate how the interfering factors affect people’s fairness perception, we experimentally manipulated the source of monetary reward that is determined by a luck-based or effort-based task and examined whether the allocation of the monetary reward would modulate participants’ satisfaction of monetary distribution. We conducted three experiments in total. Specifically, in the first stage of all the experiments, college students were classified as “winners” or “losers”, each of which was against one opponent, based on pure luck (i.e., random drawing) or real efforts (i.e., a number-line dissection task). In Experiment 1, we also included a math-ability task (i.e., ten arithmetic math questions). Winners across all conditions received all and the same amount of monetary reward, while losers received no reward. In the second stage of every experiment, all participants were asked to make satisfaction ratings for the distribution of an additional amount of monetary reward between themselves and the opponent. 

Experiment 1 showed similar behavioral patterns of preferring the self-more distribution (i.e., participants received more money than the opponent) in the luck, the math, and the effort conditions for both winners and losers. Participants were not affected by the inequality in the first stage, possibly because the two experimental stages were perceived as independent. Therefore, in Experiment 2, we modified the total amount of the monetary reward of the distributions and emphasized the inequality between winners and losers in the second stage. The results showed that both in the luck and the effort conditions, winners preferred equal over unequal distribution of which they received more additional monetary reward than losers (i.e., the self-more distribution). Losers, in contrast, in both the luck and the effort conditions tended to prefer self-more over equal or self-less distribution of which participants received less money than the opponent. We did not observe the effect from the source of the reward in Experiment 2.

 In Experiment 3, we adopted the design of Experiment 2 and changed the original between-subject design into within-subject design, that is, all participants experienced the luck and the effort conditions in combination with simultaneous fMRI recording. Behaviorally, the effect of the manipulations in the allocation of reward was weaker than that in Experiment 2, as both winners and losers preferred the self-more distribution. We did not find strong evidence for the effect of the source of the monetary reward. However, when examining the variance of rating for each distribution, we observed a larger individual difference among winners than among losers in Experiment 3. Some winners in Experiment 3 gave a positive rating even under the self-less distribution. This indicated that some winners still took fairness into consideration, yet the number of people was not as many as in Experiment 2. From our neural data, we did not find the brain areas that were identified to be involved in processing subjective value in previous literature, such as the ventral striatum and the ventromedial prefrontal cortex (vmPFC), to associate with participants’ ratings of various distributions. However, when we contrasted the process underlying participants’ rating decisions with that underlying their button pressing, we found that the activations of the parietal cortex and the insula were significantly larger in the former than in the latter condition. The activation of these brain area indicated that the participants were indeed processing the value, no matter the value was larger or smaller than the opponent’s. In addition, we also found that losers showed a stronger brain activation in association with the subjective rating in the insula than losers. This indicated that losers paid more attention and were emotionally more engaged in the second stage than winners.  

In summary, we found that perception of fairness can be affected by the allocation of monetary reward. However, even when adequate attention is placed on the modulating factors that give rise to unequal monetary reward, individual difference might play a dominant role in fairness perception which is reflected in preference and satisfaction of monetary distribution.
	關鍵字(中)	
      	  ★ 社會偏好
★ 公平性
★ 努力
★ 運氣	關鍵字(英)	
      	  ★ social preference
★ equality
★ real effort task
★ luck
	論文目次	Table of Contents

Chapter 1 Introduction                          1

1.1 The inequity-aversion model and theory    2

1.2 Behavioral evidence for inequity-aversion    4

1.3 Neural evidence for inequality-aversion    5

1.4 Interfering factors of inequity-aversion preference    8

1.5 The current study and hypothesis    10

Chapter 2 Experiment 1    12

2.1 Methods    12

2.1.1 Participants    12

2.1.2 Experimental design    12

2.1.3 Experimental procedure    13

2.2 Results    16

2.2.1 ANOVA of the mean subjective rating    16

2.2.2 Regression analysis of the subjective rating and the amount of the money    19

2.3 Discussion    20

Chapter 3 Experiment 2    23

3.1 Methods    23

3.1.1 Participants    23

3.1.2 Experimental design    23

3.1.3 Experimental procedure    24

3.2 Results    26

3.2.1 ANOVA of the mean subjective rating    26

3.2.2 Regression analysis of the subjective rating and the amount of the money    29

3.2.3 Variance analysis of subjective rating    30

3.3 Discussion    31

Chapter 4 Experiment 3    34

4.1Methods    34

4.1.1 Participants    34

4.1.2 Experimental design    34

4.1.3 Experimental procedure    34

4.2 Imaging acquisition    38

4.3 Data Analysis    39

4.3.1 Imaging data preprocessing    39

4.3.2 The 1st level GLM modeling and the 2nd level contrasts    40

4.4 Results    41

4.4.1 Behavioral results    41

ANOVA of the mean subjective rating    41

Regression analysis of the subjective rating and the amount of the money    43

Variance analysis of subjective rating    44

4.4.2 fMRI results    45

Whole brain analysis    45

ROI analysis    55

4.5 Discussion    57

Chapter 5 General Discussion    62

References    67
	參考文獻	Andreoni, J., & Miller, J. (2002). Giving according to GARP: An experimental test of the consistency of preferences for altruism. Econometrica, 70(2), 737-753.



Bardsley, N., & Sausgruber, R. (2005). Conformity and reciprocity in public good provision. Journal of Economic Psychology, 26(5), 664-681.



Balleine, B. W., Delgado, M. R., & Hikosaka, O. (2007). The role of the dorsal striatum in reward and decision-making. Journal of Neuroscience, 27(31), 8161-8165.



Bartra, O., McGuire, J. T., & Kable, J. W. (2014). The valuation system: a coordinate-based meta-analysis of BOLD fMRI experiments examining neural correlates of subjective value. Neuroimage, 76, 412-427.



Bolton, G. E., & Ockenfels, A. (2000). ERC: A theory of equity, reciprocity, and competition. American economic review, 90(1), 166-193.



Camerer, C. F., & Thaler, R. H. (1995). Anomalies: Ultimatums, dictators and manners. Journal of Economic perspectives, 9(2), 209-219.



Camerer, C. F. (1997). Progress in behavioral game theory. Journal of economic perspectives, 11(4), 167-188.



Campbell III, C. M., & Kamlani, K. S. (1997). The reasons for wage rigidity: evidence from a survey of firms. The Quarterly Journal of Economics, 112(3), 759-789.



Cappelen, A. W., Hole, A. D., Sorensen, E. O., & Tungodden, B. (2007). The pluralism of fairness ideals: An experimental approach. American Economic Review, 97(3), 818-827.





Dawes, C. T., Fowler, J. H., Johnson, T., McElreath, R., & Smirnov, O. (2007). Egalitarian motives in humans. nature, 446(7137), 794.

Dawes, C. T., Loewen, P. J., Schreiber, D., Simmons, A. N., Flagan, T., McElreath, R. & Paulus, M. P. (2012). Neural basis of egalitarian behavior. Proceedings of the National Academy of Sciences, 201118653.



Eckel, C. C., & Grossman, P. J. (1996). Altruism in anonymous dictator games. Games and economic behavior, 16(2), 181-191.



Fehr, E., & Schmidt, K. M. (1999). A theory of fairness, competition, and cooperation. The quarterly journal of economics, 114(3), 817-868.



Forsythe, R., Horowitz, J. L., Savin, N. E., & Sefton, M. (1994). Fairness in simple bargaining experiments. Games and Economic behavior, 6(3), 347-369.



Gee, L. K., Migueis, M., & Parsa, S. (2017). Redistributive choices and increasing income inequality: experimental evidence for income as a signal of deservingness. Experimental Economics, 20(4), 894-923.



Glimcher, P. W., & Rustichini, A. (2004). Neuroeconomics: the consilience of brain and decision. Science, 306(5695), 447-452.



Guth, W., Schmittberger, R., & Schwarze, B. (1982). An experimental analysis of ultimatum bargaining. Journal of economic behavior & organization, 3(4), 367-388.



Harle, K. M., Chang, L. J., van′t Wout, M., & Sanfey, A. G. (2012). The neural mechanisms of affect infusion in social economic decision-making: a mediating role of the anterior insula. Neuroimage, 61(1), 32-40.



Henrich, J., Boyd, R., Bowles, S., Camerer, C., Fehr, E., Gintis, H. & Henrich, N. S. (2005). “Economic man” in cross-cultural perspective: Behavioral experiments in 15 small-scale   

societies. Behavioral and brain sciences, 28(6), 795-815.



Hoffman, E., McCabe, K. A., & Smith, V. L. (1996). On expectations and the monetary stakes in ultimatum games. International Journal of Game Theory, 25(3), 289-301.



Kahneman, D., Knetsch, J. L., & Thaler, R. (1986). Fairness as a constraint on profit seeking: Entitlements in the market. The American economic review, 728-741.



Kakwani, N. C. (1977). Measurement of tax progressivity: an international comparison. The Economic Journal, 87(345), 71-80.



Kahnt, T., Park, S. Q., Haynes, J. D., & Tobler, P. N. (2014). Disentangling neural representations of value and salience in the human brain. Proceedings of the National Academy of Sciences, 201320189.

List, J. A. (2007). On the interpretation of giving in dictator games. Journal of Political economy, 115(3), 482-493.



Litt, A., Plassmann, H., Shiv, B., & Rangel, A. (2010). Dissociating valuation and saliency signals during decision-making. Cerebral cortex, 21(1), 95-102.



O’Doherty, J. P. (2004). Reward representations and reward-related learning in the human brain: insights from neuroimaging. Current opinion in neurobiology, 14(6), 769-776.

Rabin, M. (1993). Incorporating fairness into game theory and economics. The American economic review, 1281-1302.



Roth, A. E., Prasnikar, V., Okuno-Fujiwara, M., & Zamir, S. (1991). Bargaining and market behavior in Jerusalem, Ljubljana, Pittsburgh, and Tokyo: An experimental study. The American Economic Review, 1068-1095.



Johnson, T., Dawes, C. T., Fowler, J. H., McElreath, R., & Smirnov, O. (2009). The role of egalitarian motives in altruistic punishment. Economics Letters, 102(3), 192-194.



Sanfey, A. G., Rilling, J. K., Aronson, J. A., Nystrom, L. E., & Cohen, J. D. (2003). The neural basis of economic decision-making in the ultimatum game. Science, 300(5626), 1755-1758.



Sanfey, A. G., Loewenstein, G., McClure, S. M., & Cohen, J. D. (2006). Neuroeconomics: cross-currents in research on decision-making. Trends in cognitive sciences, 10(3), 108-116.



Schultz, W., Tremblay, L., & Hollerman, J. R. (1998). Reward prediction in primate basal ganglia and frontal cortex. Neuropharmacology, 37(4-5), 421-429.



Slonim, R., & Roth, A. (1997). Financial Incentives and Learning in Ultimatum and Market: An Experiment in the Slovak Republic. Econometrica, 66, 569-596.



Tabibnia, G., Satpute, A. B., & Lieberman, M. D. (2008). The sunny side of fairness: preference for fairness activates reward circuitry (and disregarding unfairness activates self-control circuitry). Psychological Science, 19(4), 339-347.



Tricomi, E., Rangel, A., Camerer, C. F., & O’Doherty, J. P. (2010). Neural evidence for inequality-averse social preferences. Nature, 463(7284), 1089.



Zak, P. J. (2004). Neuroeconomics. Philosophical transactions of the royal society B: Biological Sciences, 359(1451), 1737.



Zaki, J., & Mitchell, J. P. (2011). Equitable decision making is associated with neural markers of intrinsic value. Proceedings of the National Academy of Sciences, 108(49), 19761-19766.
	指導教授	
      	  吳嫻(Denise Hsien Wu)
      	 	審核日期	2018-8-6
	推文	
      	  [image: ]facebook   [image: ]plurk   [image: ]twitter   [image: ]funp   [image: ]google   [image: ]live   [image: ]udn   [image: ]HD   [image: ]myshare   [image: ]reddit   [image: ]netvibes   [image: ]friend   [image: ]youpush   [image: ]delicious   [image: ]baidu   
      	 
	網路書籤	
      	  [image: ]Google bookmarks   [image: ]del.icio.us   [image: ]hemidemi   [image: ]myshare   
      	 


  

  











若有論文相關問題，請聯絡國立中央大學圖書館推廣服務組 TEL:(03)422-7151轉57407，或E-mail聯絡
	       - 隱私權政策聲明



	
