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合作行為是如何演化而成的？
How Did Cooperative Behavior Evolve
伊莉莎白‧潘尼西（ELIZABETH PENNISI）
    當查爾斯‧達爾文（Charles Darwin）正在撰寫其偉大的理論「物種起源」之時，他對於小自蟻蟲，大至人類的動物所組成的社會團體中，個體所從事的行為往往是為了大眾利益這個現象現象感到困惑，因為此現象似乎與其先前所提出的論點──「個體適應社會的能力是長久生存的一項關鍵性本能」有所矛盾。　
     When Charles Darwin was working out his grand theory on the origin of species, he was perplexed by the fact that animals from ants to people form social groups in which most individuals work for the common good. This seemed to run counter to his proposal that individual fitness was key to surviving over the long term.　
    然而，在查爾斯‧達爾文（Charles Darwin）著作「人種起源」之前時，他已提出一些關於人種起源的詮釋。他認為自然界中物競天擇的定律，促進同類物種產生利他行為，並形成「家庭」世代相傳的功能；同時他也引進「互惠」的觀念：彼此無親屬關係卻又相似的個體發生利他行為時，他們會協助受困的同伴脫離險境。數十個社會性物種在經由長期的研究之後，在某種程度上證實了他的想法；但關於合作行為如何以及為何演化的細部問題，尚待研究。這個問題的答案，將有助於從嚴謹的演化觀點來詮釋人類行為中似乎不合常情之處，例如，冒著自己的生命危險去拯救溺水的陌生人。　
     By the time he wrote The Descent of Man, however, he had come up with a few explanations. He suggested that natural selection could encourage altruistic behavior among kin so as to improve the reproductive potential of the “family.” He also introduced the idea of reciprocity: that unrelated but familiar individuals would help each other out if both were altruistic. A century of work with dozens of social species has borne out his ideas to some degree, but the details of how and why cooperation evolved remain to be worked out. The answers could help explain human behaviors that seem to make little sense from a strict evolutionary perspective, such as risking one’s life to save a drowning stranger.　
    動物採取許多方法來協助彼此脫困。在群居動物中，上至飛行動物，如蜜蜂，下至陸生動物，如裸鼠，其生活習慣據觀察顯示出同類之間血緣關係足以促進團結合作能力提昇。其中，雌性動物放棄生殖能力，來幫助其他強勢的同性動物撫育其幼兒。此外，日常生活瑣碎事務有助於沒有親屬關係的個體團結起來。舉例而言，雄性黑猩猩每逢遇險時，會集合成群，發揮潛能保護彼此並擊退侵襲者。　
     Animals help each other out in many ways. In social species from honeybees to naked mole rats, kinship fosters cooperation: Females forgo reproduction and instead help the dominant female with her young. And common agendas help unrelated individuals work together. Male chimpanzees, for example, gang up against predators, protecting each other at a potential cost to themselves.

    慷慨行為在人類當中是相當普遍的現象。的確，有些人類學家對於人類傾向相信自己親族以及鄰居的說法有所爭論，但這樣的演化傾向，有助於人類在地球上成為優勢的脊椎動物：團結合作的能力使我們的祖先擁有足夠的食物、優越的防衛能力，以及良好的哺育能力，進而有效幫助族群繁衍，從而延續世代。　
     Generosity is pervasive among humans. Indeed, some anthropologists argue that the evolution of the tendency to trust one’s relatives and neighbors helped humans become Earth’s dominant vertebrate: The ability to work together provided our early ancestors more food, better protection, and better childcare, which in turn improved reproductive success.

    然而，團結合作的程度隨境而異，例如，詐騙者能夠在短時間內利用欺騙他人而超越其他同類。雖然在種族、政治、宗教、甚至是人類親族中發生各種爭鬥，但團結合作仍然在許多物種中相當普遍，畢竟這樣的行為是一種較為優越的生存策略。因此，具有互助合作能力的族群，足以稱霸於物種之中。 
     However, the degree of cooperation varies. “Cheaters” can gain a leg up on the rest of humankind, at least in the short term. But cooperation prevails among many species, suggesting that this behavior is a better survival strategy, over the long run, despite all the strife among ethnic, political, religious, even family groups now rampant within our species. 
    演化生物學家和研究動物習性的專業人員正在找出基因模組（the genetic basis）、團結合作的分子驅力，以及關於從事社交活動的生理機能、環境因素與行為驅力之原因所在。從事田鼠和鬣狗之類的哺乳類研究之神經科學家，正在探索腦部化學分子與社交策略之間的關聯性。 
     Evolutionary biologists and animal behavior researchers are searching out the genetic basis and molecular drivers of cooperative behaviors, as well as the physiological, environmental, and behavioral impetus for sociality. Neuroscientists studying mammals from voles to hyenas are discovering key correlations between brain chemicals and social strategies.  
    其他擁有良好數學天賦的研究人員，將進化的博弈理論( evolutionary game theory )應用於量化合作，並預估在不同情況下，其對於生物行為有何影響。博弈理論似乎有助於揭發內心渴望公平的需求層面；同時，即便爭論博奕的公平性，對於參加者無所助益，但他們仍然浪費時間與精力去懲罰不公平行為者。相關學術研究報告指出，儘管參賽者彼此見不到幾次面，他們仍然希望能夠公平競爭。而據研究出的行為顯示，參賽者的反應似乎不符合我們預期的想法──合作行為皆以本身利益為主要考量，其因難以詮釋。　
     Others with a more mathematical bent are applying evolutionary game theory, a modeling approach developed for economics, to quantify cooperation and predict behavioral outcomes under different circumstances. Game theory has helped reveal a seemingly innate desire for fairness: Game players will spend time and energy to punish unfair actions, even though there’s nothing to be gained by these actions for themselves. Similar studies have shown that even when two people meet just once, they tend to be fair to each other. Those actions are hard to explain, as they don’t seem to follow the basic tenet that cooperation is really based on self-interest.　
    由博奕實驗中所發展的動物行為模式，其論證仍然不夠完善。舉例而言，上述的模式並沒有考量到情緒對於合作的影響因素；隨著在博弈理論中實驗組所呈現出的複雜度漸增，研究人員期望對於自然界支配複雜社會運作的規律能有更加清晰的概念。 
     The models developed through these games are still imperfect. They do not adequately consider, for example, the effect of emotions on cooperation. Nonetheless, with game theory’s increasing sophistication, researchers hope to gain a clearer sense of the rules that govern complex societies. 
    同樣的，上述所提到的學術研究，有助於社會科學家及其他領域的研究人員建構出達爾文對於動物之間合作行為所觀察到的現象。就達爾文所預測的而言，動物之間互惠行為是一種有利的生存手段，用以適應物競天擇的社會演變，但此論點並非受到普遍認同。 
     Together, these efforts are helping social scientists and others build on Darwin’s observations about cooperation. As Darwin predicted, reciprocity is a powerful fitness tactic. But it is not a pervasive one. 
    現代研究者已經發現到，擁有良好的記憶力，是構成人類互惠行為的先決條件之ㄧ。互惠行為似乎藉由生物體有良好的記憶力，可以與樂意幫忙者和不樂意幫忙者保持聯繫，而形成這種習性。人類容易記住別人的臉；因此，他們能夠記得對那些久未逢面的朋友所曾感受到好或壞的感覺，並且保留很長一段時間。大部分其他動物的互惠行為只能持續短暫的時間而已。　
     Modern researchers have discovered that a good memory is a prerequisite: It seems reciprocity is practiced only by organisms that can keep track of those who are helpful and those who are not. Humans have a great memory for faces and thus can maintain lifelong good—or hard—feelings toward people they don’t see for years. Most other species exhibit reciprocity only over very short time scales, if at all.　
    有限於達爾文( Darwin )本身觀察範圍的廣度，他只能根據自己的理論基礎來推論一般動物的合作行為。如今，在博弈理論中所得到的新觀點以及其他願景獲得看好的實驗研究方法之輔助下，生物學家得以將達爾文的觀點去蕪存菁，研究社會進化論的科學家希望有朝一日能夠循序漸進的理解出激發人類產生合作精神的原因。 
     Limited to his personal observations, Darwin was able to come up with only general rationales for cooperative behavior. Now, with new insights from game theory and other promising experimental approaches, biologists are refining Darwin’s ideas and, bit by bit, hope that one day they will understand just what it takes to bring out our cooperative spirit.　
問題討論
· 我們為何作夢呢？
· Why do we dream?

· 佛洛伊德（Freud）認為作夢為我們的潛在欲望提供另一種宣洩的管道。今天，神經科學家質疑：當大腦活動處於睡眠的快速動眼（Rapid Eye Movement，REM）階段時，即夢境發生的時候，這是相關研究中很重要的一個部份。此外，我們尚需證實，作夢的經驗僅僅只是我們日常生活中無法實現之欲望的投射嗎？　
· Freud thought dreaming provides an outlet for our unconscious desires. Now, neuroscientists suspect that brain activity during REM sleep— when dreams occur— is crucial for learning. Is the experience of dreaming just a side effect?

· 為何語言學習有黃金時期？
· Why are there critical periods for language learning?

· 對年幼兒（包括嬰兒）的腦部活動從事跟蹤調查，也許能夠更加明瞭為何小孩可以輕易的習得新的語言，而成年人通常要花費許多心力才能以外語來學習基礎知識。
· Monitoring brain activity in young children—including infants—may shed light on why children pick up languages with ease while adults often struggle to learn train station basics in a foreign tongue.
· 費洛蒙（pheromone）會影響人類行為嗎？　
· Do pheromones influence human behavior?　
· 許多動物利用可於空中傳播的化學粒子作為溝通媒介，尤其是在交配時期。有些爭議性學術研究表示人類也利用費洛蒙來吸引配偶。若能夠確認人類對於費洛蒙的反應，將是評估其在社會生活中支配行為之關鍵性發現。　
· Many animals use airborne chemicals to communicate, particularly when mating. Controversial studies have hinted that humans too use pheromones. Identifying them will be key to assessing their sway on our social lives.　
· 麻醉劑是如何生效的？　
· How do general anesthetics work?　
· 科學家正不斷研究這類藥物效果對於腦部每個神經元的影響程度，但要了解麻醉劑如何使我們處於無意識狀態之因，將是更加棘手的問題。　
· Scientists are chipping away at the drugs’ effects on individual neurons, but understanding how they render us unconscious will be a tougher nut to crack.　
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