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主题广告牌


如果你是运动迷，那么就很清楚运动员的“反应速度”是如何主宰比赛的胜负，往往差之毫厘，失之千里，便造成难以挽回的遗憾。今日的企业也同样面临如此严峻的挑战。

在资讯时代，企业决胜的关键在于速度，能比竞争者更快速地因时制宜随机应变就成了制胜的关键。本书作者维微克·拉纳戴夫（Vivek Ranadive）及凯文·曼尼（Kevin Maney）以加拿大冰上曲棍球传奇人物韦恩.葛瑞斯基（Wayne Gretzky）为引子，说明卓越的反应速度如何创造出技压群雄的“2秒优势力”，而“预测科技”就是企业争取“2秒优势力”的最佳利器。

人类喜欢预测未来，希望掌握未来，从容应付未来的挑战。企业也需要预见未来，洞烛先机。有别于过去传统耗日废时的资料分析，愈来愈多企业改采即时系统，针对动态事件，预测客户需求，快速回应。“预测科技”便是模仿人类大脑，将大量资讯整合转化成有用的决策依据，即早做出正确的预测，防患未然。而且这个系统要像专家一样，不假思索就能做出反应。

拜网际网络及科技产品蓬勃发展之赐，线上的、即时的、动态的互动已成为许多人生活、职场上的常态，这也代表顾客不再有耐性等待，他们期待更迅速、贴心的服务。甚至在问题还没发生、需求还没产生前，就已经获得一个令人感到窝心的服务。因此，企业需要一套有预测能力的即时动态系统，协助它们做到：

即时性服务：快速整合作业流程，缩短回应时间，随时随地应变各种例行及突发状况。

预防性服务：及早发现问题征象，提前反应，预防犯罪、疾病或灾害。

个人化服务：分析顾客过去的行为，提供更精准的营销服务或量身定制的产品，创造完美的顾客体验。

面对变动快速的21世纪，企业的“2秒优势力”不再取决于能够收集到多少资讯，而是能否提前2秒、2分钟，或2小时，取得正确的资讯，做出即时的判断和回应。“预测”无疑是未来企业能否脱颖而出的重要关键，小至商业营销，大至反恐、流行疾病预防；从消极的、被动的风险管理，迈向积极的、主动的创新服务。就看你是否能够抓住“2秒优势力”。



5分钟摘要





英文
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优秀的大脑＋优秀的系统＝卓越的预测

冰上曲棍球传奇人物韦恩·葛瑞斯基有句名言，他说自己不是滑向冰球现在的位置，而是滑到冰球要去的位置，等着它来。评论家指出，葛瑞斯基因此比别人领先了2秒钟，而这已经足以让他成为冰球界的超级巨星，并带领埃德蒙顿油人队，拿下4次北美国家冰球联盟的史坦利杯总冠军。就像葛瑞斯基一样，在各个领域的佼佼者就是能够比其他人快上这么一点，做出优秀、正确的预测。他们能够预想到后续发展，并做出反应。

事实证明，现今的神经科学结合科技，已可在许多领域做出更准确的预测，而预测分析的技术也逐渐站稳脚步、投入应用。再将这些增强后的功能，结合无线射频辨识技术（RFID）感应器，以及资讯科技产生的大量资料，便可让企业开始享有这种“2秒优势力”。

过去，我们曾经想把电脑打造成人类大脑一样思考，但那已经是过去的新闻了。相反地，未来的挑战是要结合优秀的大脑和优秀的系统，做到更佳的预测分析。只要能提早一点点足够的时间，在正确的时机和形势下，结合正确的资讯，成功便唾手可得。


关键思维

“‘2秒优势力’科技即将大功告成。这类事件驱动系统可以通过大量资料分析产生模型，且无须随时存取所有资料。这类系统取法人类大脑的运作方式做出预测――靠接收到的即时事件，预测后续发展，在没有人为互动的情况下采取行动，或是发出通知。它们的运作概念是，即使只是抢先一步得到一点点正确资讯，也比事后拿到一堆资讯要来得有价值。这波发展优秀系统的趋势将持续且不断增强――因为势必如此。”

——维微克·拉纳戴夫，凯文·曼尼





第1章　优秀的大脑　
英文
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人类的大脑是出类拔萃的预测机制。那些最成功的人，大多能够非常精准地预测接下来会发生什么事，并据以做出最有利的决策。企业也需要如此——开发一套即时系统，针对一连串正在发生的事件，预测接下来的变化，然后据以采取行动。现在时机已经成熟，即将能运用科技再现葛瑞斯基的大脑。

商业界已经尝试了相当长的一段时间，希望能运用资料来达到预测未来的效果。例如：


	运用统计分析，预测设备零件可能在何时损坏而需要更换。

	营销业者也已长期使用邮递区号来估算，在某一特定地理区域内的人，可能对哪一项产品或服务特别有兴趣。

	许多公司都会使用分析技术，从历史资料找出趋势。像是各家航空公司都会使用分析技术来预测需求，尽可能让飞航载客率接近100％。



以上这些技术都十分有益、实用，但预测分析则更进一步，它的目标是要在正确的时间、正确的地点、得到正确的资讯，以便做出明智的决策。例如，西南航空公司正在测试一套系统，能不断监视飞机运作并自动调整，因应风暴和其他事件。每次出现任何事件，就能即时调动西南航空公司的整体时间表和飞机班次分配，让西南航空达到最大上载率、亦即获取最高利润。


关键思维

“我们正处于一场重大的革命。想让人脑的模式进入科技，已经不是未来的想象，而是现在的事实。我们已经在建造即时系统。因为世界不停变动，我们需要可以应付多变环境的系统。”

——史蒂芬·葛罗斯博格，波士顿大学



资讯科学家心目中的系统，不只是可以处理更多的资料。有远见的公司，努力要开发的系统会比较像是优秀的人才，而不是官僚作风的组织机构。这些公司想用科技来感测现在市场上的状况，不断快速做出调整。这正表示只要内容适当、诠释正确，就算只有一点点的资讯，也比大量的原始资料更为实用。

[image: 023.02]


目前有许多趋势正在整合，将在不远的未来推动“2秒钟科技”的发展。这些趋势包括：

趋势1　资料库的经验和诀窍

那些已有50年以上历史的公司，现在都已采用资料库技术、从事资料收集。然而，由于未来将会有急速增加的感应器和设备提供资讯，资料库的规模很快就会大到难以控制，而相关技术却无法跟上。另一个问题在于，资料库提供的是回顾，能告诉我们过去的事件，而不是未来的走向。想要处理如洪水般冲来的新资料，需要的是像人脑的电脑，而不是更大的资料库。

趋势2　反应时间急速缩短

我们正进入一个可以称为“企业3.0”的局势。区别在于：
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在竞争压力下，每个企业的反应都必须更迅速。企业也愈来愈清楚体认到，它们必须凭借最新的资讯来做出决策。

趋势3　“预测”将成为脱颖而出的关键

现在，有愈来愈多企业首席执行官每天、甚至每分钟都得做出判断，处理各种关于客户和竞争对手的问题。想要成功取胜，首席执行官就必须有一套精确的心智模型，可以在大多数的情形下快速且正确地推测未来演变。这类首席执行官会留意各种事件发展，并从宏观的角度出发。


关键思维

“每个首席执行官都是在资讯不完整的情况下作决策。事实上，在决策的当下，首席执行官所凭借的资讯，可能远不及哈佛商学院后来做个案研究时所用资讯的十分之一。想要有足够时间搜集到所有决策必需的资讯，是不可能的。往往一个礼拜下来，首席执行官必须做出上百个大大小小的决策，不可能为了某个单一的决策，就把手上的事都停下来，收集完整资料、做彻底分析。”

——本·霍洛维兹，Loud cloud首席执行官



综观上述3个趋势，就可以清楚看出未来成功的关键，显然不是做出愈来愈大的资料库，好得到后见之明。而是要用更聪明的方式运用科技，学人类大脑一般运作。相关的需求将会十分惊人。

然而，如果真有一个电脑化的优秀大脑，会怎样运作？这正是推动目前神经科学的大哉问。科学家正试着找出人类智力的运作方式，好让机器也能通过程序设计如法炮制。


关键思维

“从预测能力可以看出智力。预测不只是大脑的一个功用，而且是大脑皮层的主要功能，也是智力的基础。”

——杰夫·霍金斯，红木神经科学中心创始人、Palm Pilot掌上型电脑和美商翰信Treo系列手机开发者



有一件事，是人脑超越机器、而且机器很难复制的特性：人类可以凭借过去的经验，加上对于整个世界物理原理的理解，判断未来可能发生什么事。这也正是韦恩.葛瑞斯基在冰球比赛中的表现，而这点到目前为止还没有机器能够做到。
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人类大脑之所以能有这么惊人的本事，是因为能将事物分门别类。每次有新的经验，就会再加进来。这些被强化的知识，便代表未来可以做出更好的预测。每次加入更多的经验和诀窍，就能启动良性循环，让预测更为准确。大脑可以快速在各个类别中迅速想起之间的连结，于是便建构起非常精密、而且运作快速的心智模型。这也解释了，为什么各领域的专家几乎都是不假思索，就能完成他们的工作。

另一件大脑表现优秀、而机器无能为力的事，则是人类会遗忘。电脑从来不忘记事情，什么细节都存在资料库中。因此，想从记忆中检索资讯的时候，机器必须依照设定的方式搜索整个资料库，反而缓慢。而人类的大脑会有选择性地删除和清理旧资料，反而能够更有效地处理新资料。

人类还有一种心理机制，就是能在“思考枝微细节”和“处理高层次概念”之间快速切换。正因如此，韦恩.葛瑞斯基才能在冰球比赛中，专注如何施展对自己有利的策略，而不需要分心思考冰鞋要怎样在冰面上移动。他可以全神贯注思考策略，至于怎么溜冰，就让大脑自行处理。

神经科学研究已经明确显示，每个人的大脑都有所不同，某人觉得简单的事，对另一人而言可能很困难。换言之，有些人的大脑天生就是比较优秀。但也别急着失望。研究人员也发现，就算是普通的大脑，也可以提升功能、甚至重新调整。他们发现，就算是智力普通的人，只要经过多年的“刻意练习”，几乎都能在任何领域出人头地。具体来说，科学家认为，无论任何领域，只要经过1万小时的积极练习，就能表现卓越，也因为懂得更多，便能更具预测能力。


关键思维

“到了20岁，最有成就的一群音乐家已经花了1万小时来练习，距离另外两群成就较低的专业音乐家，则有2500和5000小时的差距；比起同龄的业余音乐家，则足足多了8000小时。在许多领域中，这种刻意的自我训练，与是否能成为专家、有杰出表现，都密切相关。”

——安德斯·艾瑞克森，《高阶能力研究》，2007年



从“2秒优势力”的角度来看，这些练习会在大脑产生许多资料，并随着时间过去，分门别类形成有效的心智模型。于是这些人不用真正去想，就能够靠直觉预测接下来会发生什么事。这意味着，职业网球选手可以在对手出手之前，就预测到对手会怎么做；音乐家还没有弹奏乐器，心中就已经听到那个音符，知道和其他乐手配合时的效果；厨师连菜都还没煮，就已经可以预料到混合起来的口味会是怎样；企业的首席执行官也不需要取得所有细节，就知道自己的决策会带来什么成果，而且准确度惊人。总之，有了足够的刻意练习，就能产生细致的预测心智模型，让人们能用直觉做出决策，也使他们能够预测未来。
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从商业角度看，目前的微处理器设计已经提升到原子等级物理的极限，但距离研发出可与人脑比拟的硬件，还有很大的距离。因此，未来想要持续了解如何赢得客户支持，课题将会是在软件而非硬件的挑战。好比一个只有平均智力的人，只要投入1万小时的刻意练习，就能成为某领域的专家，因此如果企业如法炮制，投资开发软件，借用大脑的程序编写技术（像是将资讯分门别类，建立可预测未来的心智模型），就能有最大的成功机会。而这将是智慧软件而非最先进的硬件所要解决的课题，能让企业看清情势，做出高准确度的短期预测，进而赢得客户支持。



第2章　优秀的系统　
英文
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　我们即将面临的挑战，是要打造一个功能近似优秀人脑的软件系统。而人工智能的下一个挑战，则是仿效超级巨星的养成模式，研发出优秀且具有预测能力的机器。实现这个目标的方法已经十分清楚：让软件模拟相当于1万小时的刻意练习，运用大批资料建立有效的模型，为即将到来的变局提供短期预测。困难之处在于，如何让系统朝向企业3.0迈进。

在20世纪90年代，要将资料输入电脑系统，唯一的方式是通过：


	信用卡和银行交易

	办公室后台系统，例如工资和库存资料

	超市的结账柜台扫描

	室内电话为主的通讯流量

	对个人电脑薄弱的应用



今天，世界各地约有20亿人口使用网络，不断将各种资料输入电脑系统。截至2011年，全球有超过50亿只手机，每天也会带来数字电子流量。各种运用全球定位卫星资料的行动定位服务，每个小时也会产生大批资料涌入资料库。但这些由人类活动产生的数字资料，如果和数字感应器每毫秒感测到的资料量相比，只能说是小巫见大巫。


关键思维

“我们用感应器监测河川水流、市区道路交通、电视节目的收视、葡萄的糖度、铅笔的出货量等所有事物的动态，从货运列车到海里鲸鱼的游动，无所不包。在一趟跨国飞行中，一架波音737飞机的感应器会产生大约240TB的资料。如果把所有飞行中的班机产生的资讯都存入电脑储存设备里，地球上所有航空公司的资料中心将会不堪负荷。”

——维微克·拉纳戴夫，凯文·曼尼



这一切代表着，整个世界运作产生的数字资讯量，正像洪水爆发般涌来，而且还只是刚开始而已。调查研究机构嘉德集团估计，从2012年到2017年，企业资料量会成长650％；研究机构国际数据资讯公司也预测，全世界的资料量目前是每隔18个月倍增1倍，而且由于企业和政府仍不断将感应器嵌入各种实体对象，以取得更多电子活动的资料，未来这种倍增的情形还会持续发生。

所以，这一切对于企业来说有何意义呢？现在的电脑运算速度和早期相比已呈倍数成长，应用方式也在不断进展：

如今，已有愈来愈多企业体认到预测的重要性。世界各地的企业，现在都在应用科技来取得自己的2秒优势力。过去得花上几天或几个月才能得到的分析研究，现在都能瞬间完成，并且不断传送到决策者的手中。商业步调不断加速，在企业3.0的环境中，预测能力已经快速改变了种种游戏规则。以下举例说明：


	零售商向来善于预测未来采购量，像是杂货店，会在万圣节前的几周摆设更多架子贩卖糖果，也会在玉米片旁边摆上莎莎酱。然而，现在零售店的新招，是要针对每个顾客和他们的喜好，做出预测。山姆俱乐部的每个顾客，只要加入该店的“升级会员”，就能取得一张卡片，让他们依据过去的购物纪录得到购物折扣。顾客可以通过电子邮件通知、或在任何一家店面的服务站刷一下会员卡、或登入超市网站，或是使用手机上的应用程序取得折扣资讯。他们不再使用实体折价券，所有折扣都在结账柜台处理，每个顾客的折扣项目也各不相同。但它不仅仅只是纯粹参考过去交易而已，山姆俱乐部的软件，基本上做的是把每个顾客的资料消化分析，再预测他们的需求。这套软件参考了几十亿笔交易纪录，为每个顾客建立一套软件模型，然后追踪哪些日用品可能该补充了，再提供顾客相对应的折价券。这套软件还会针对生活形态转变做出一些合理猜测，像是如果顾客突然开始购买尿布，它就会留下纪录，并针对新生儿可能需要的品项，提供折扣。山姆俱乐部的顾客对这种系统的预测智能反应热烈，证据就在于其折价券使用率比起一般的折价券高出20％到30％以上，而一般的优惠券使用率大概只有1％。

	一直等到20世纪90年代，印度还没有手机系统。但到了2010年的春天，印度有5亿5000万人使用手机，每个月还有大约2000万人购买新手机。信实电信是印度最大的手机供应商，它每天增加15万新用户，但也会流失好几万人到竞争对手手中。为了减少用户流失，信实电信开发出一套软件，可以预测用户是否会对服务不满、而打算琵琶别抱。导火线可能是漏接来电或是其他警讯。每当出现这种情况，信实电信就会提供用户折扣，或是其他难以抗拒的促销优惠。这种做法大幅减少用户流失率，而且信实电信目前正在开发下一代系统，让系统能即时衡量情况、作出调整，无须程序设计师指定处理规则。信实电信的新系统将能够了解客户、做出预测、检验预测是否正确，并不断重复这个循环，无须再靠任何外部输入。

	密歇安州哈泼森林市的艾维达运动用品，开发出一种新科技，能让顶尖游泳选手在训练时提升成绩。他们将感应器连接到选手的头部、手腕和脚踝，通过感应器将资料不断传送到教练的笔电。于是，无论是选手的速度、划水次数、划水节奏、回转时间、踢水的力道等数据，都可以即时测量，并与过去表现做比较。教练还可以通过无线耳机即时和选手沟通，立刻修正技巧加以改进，并测量结果。教练也可以衡量选手每日的表现，有效管理训练的分量。

	安大略理工大学在早产儿身上接上感应器，追踪新生儿的呼吸、心律、血压和其他重要生命征象，每秒侦测超过1千次。系统将即时资料与过去的模式比较，甚至在症状发作前，便能找出致命感染的前兆，比由医生亲自检查更快速。因为能够制敌机先，医生也就更有机会治疗感染。

	纽泽西州东奥兰治市的警察局，也应用科技来预测犯罪是否可能发生，并试着防患未然。例如，他们使用智能摄影机监控过去曾在半夜发生抢案的街道，如果有人在差不多的时间独自走上这条街，而连上系统的摄影机又发现有一部车正慢慢靠近那个人，就会立刻发出讯号给附近配有全球定位系统装置、相距不到1分钟车程的巡逻警车。警方于是打开警笛，冲向可能的犯罪现场；光是如此，常常就足以吓阻可能的抢匪。这套系统还可以在毒品交易发生前，就调动警车前往巡逻，或是拦下看来打算偷车的人。虽然这种预测式的治安措施可能引起侵犯个人隐私的疑虑，但至少在东奥兰治市，犯罪率确实下降，而口耳相传的效应也使得罪犯决定到别的地方另起炉灶。东奥兰治市的警察，甚至还特别向那些真的遭到逮捕的人解释这套科技，让他们知道自己是怎么被逮的，料准他们出狱后会警告他们的同伙。

	Fruition Sciences于2007年在法国和美国加州成立公司。该公司将感应器直接装在葡萄藤上，随时回报葡萄是不是渴了、需要喝水。这一点之所以重要，是因为葡萄藤中的水量会决定葡萄收成时的甜度，也就决定了葡萄酒的风味及酒精度。靠着控制灌溉水量，酿酒师就能让风味维持一致。

	Smart Signal是由美国阿冈国家实验室研究计划中独立出来的公司，该公司开发的软件，能够结合飞机喷射引擎中的温度感应器、振动感应器、应变计和其他感应器，收集各种资料，标示出可能造成问题的变数。事实上，Smart Signal可以在长达6周之前就发现问题，于是飞机可以进场维修，避免引擎在飞行中发生故障。Smart Signal现在也将这套技术应用在油气产业以及电力公司。只要能避免电厂发生状况，这些企业就能省下几百万美元的费用。Smart Signal的“故障预测”，不仅能够预测会发生什么事，还能找出原因和发生时间；现在也应用在各种车辆、家庭暖气系统、桥梁等。

	1998年，加里·洛夫曼获任命为博彩业巨擘哈拉斯娱乐公司的首席营运长。他发现哈拉斯的会员卡“完全回馈卡”建构了庞大的资料库，包括赌客的喜好和行为。只要在哈拉斯集团的旗下产业，赌客无论是下注、点餐或是从事任何活动，都要用到这张卡。洛夫曼要求手下团队分析这批资料，有了惊人的发现。对赌场来说，最有利可图的不是那些在赌桌上一掷千金的大户，反而是玩吃角子老虎的玩家。哈拉斯开始运用这批资料建立赌客的个人模型，看看他们输到什么地步，亦即在怎样的门槛值会愤而离开赌场。这套系统也知道赌客喜欢什么样的活动。使用这些资讯，哈拉斯能够即时知道某个赌客今天输了多少。当某位赌客的损失接近门槛值的时候，赌场就会派出客服人员，轻拍赌客的肩膀，为他的家人提供4张免费看秀的票。（当然，系统也知道当晚的表演还剩余多少张门票未售出。）赌客并不知道自己为什么被选中，但至少现在有个好理由可以待下来，在哈拉斯度过一段美好的时光。后来证实，这个方法非常成功。加里·洛夫曼在2003年成为哈拉斯娱乐公司的首席执行官，后来更让哈拉斯扩展成为凯撒娱乐公司，分别在美国及海外经营39和13间赌场。时至2011年，凯撒娱乐旗下有哈拉斯、凯撒宫、百利斯、好莱坞星球等品牌，品牌价值超过70亿美元。



以上这些和其他抛下过去传统后见之明（从资料库做资料采矿，找出趋势和统计资料）的公司，皆改采即时的前瞻性预测，以“2秒优势力”取得亮眼的商业成功。也正因为预测能力能够提供傲人的竞争优势，目前无论大小企业，都希望对此有所提升。只要即时取得所需的工具和资讯，我们就能做出更好的决策。


关键思维

“‘2秒优势力’听起来好像没什么了不起，但拥抱它的企业就能像葛瑞斯基一样，事先移动到冰球将抵达的位置，而不是在后苦苦追赶。”

“公司只要能提早几秒钟取得一点点正确的资讯，它的价值会比几个月之后全世界的资讯更有价值。”

——维微克·拉纳戴夫，凯文·曼尼

“我们并不是说要让整个公司自行运作，而是要用最好的科技，加上最优秀的头脑——建立系统和资料来简化公司营运流程。我们的整个商业模式，是要将种种谜团（也就是未解决的、未结构化的企管问题）转为代码和演算，再用释放出的资源处理下一个谜团。”

——盖伊·培里，宝洁公司商业智能部主管



截至2011年，“2秒优势力”所需的软件和资料搜集技术都还在早期发展阶段。当前的技术已经能够即时从数十件来源追踪事件，也有一些企业开始使用紧密集中的规则导向软件加以处理计算，预测事件未来可能发展。显然这是可行的，未来可以再微调这些规则，让它们更为完整。这个概念就是“前推式链结”，通常做法如下：


	建立一套系统，以既有的规则加以编程。系统通过这些规则导出概念，用以预测未来行为。

	如果规则预测会发生“X”、但出现的是“Y”，那么规则就会将“Y”设为新的预期结果，并修正规则，以求更符合出现“Y”的情形。

	随着时间过去，规则会根据资料库的资料不断调整和进步，做出更佳的预测。系统也会通过寻找新的方式来检视持续涌入的资料，引导自己更趋完善。

	规则也可以特别设计，允许偶尔出现个别独特的情况。如此一来，系统就能“学习”各种个人的特殊倾向，并依此调整预测结果。




关键思维

“关于即时预测的算法（软件背后的计算）一直都在进步。云端运算（通过网络收集运算资源的能力）也有功劳，现在更容易从不同的来源收集各种事件，并在需要的时候，为规则导向软件提供更多的记忆。至于视觉化科技，也让人们在运用即时资讯、预测运算时，能做出更好且更快的决策。”

——维微克·拉纳戴夫，凯文·曼尼



可以说，今天的科技已经愈来愈像人类大脑，只是仍然要靠人类编写程序，机器才会照做。现在，我们还需要告诉机器，该记住什么、忘记什么、发现事情之后该怎么做。机器的运作方式和20世纪40年代相去不远，只是速度更快、处理能力更强。机器仍然不能完全独立学习，而这显然是下一个挑战，也是最后一个障碍，届时真正优秀的系统就能通过自身学习，提供持续一贯的“2秒优势力”。

科学家正在努力，师法人脑的运作模式，试着让电脑更像人脑。这是软件的挑战，而非硬件的挑战。人类大脑约有1兆个神经元，由1万兆个突触彼此连接。这种神经元集合，约可容纳1PB的资讯（想象一下，大约是2000万个四层档案柜，装满一页又一页的文字档案）。虽然说电脑的硬件规格在不久之后就能赶上这种规模，但人脑还是有几个电脑远远不及的特点：


	大脑处理资料，需要的能量约是10瓦到20瓦，比冰箱里的灯泡用电还少。而使用2011年的科技，电脑要做相同的运算，大概要消耗一个小城市的用电量。

	人脑的突触会以多种方式连结资料（像是每个人听到“巧克力”，反应及联想都有所不同）再厉害的程序设计师，也不可能将所有这些连结方式都写入电脑的记忆之中。而对人类来说，突触本身会依经验编写自己的程序。也因此，每个人的大脑都独一无二。

	我们很难将“情绪”写进电脑程序，因为根本没人知道该怎么做。

	人类的大脑连结可以随时动态改变——神经元可以迅速改变连结方式，如果某些神经元死亡，大脑就会绕过它重新连结。电脑做不到这件事，只要有一个小小的硬件故障，就可能让整个系统停摆。

	电脑无法将资料放进有前因后果的情境中思考，人类则有称为“心智理论”的机制，能够了解事情原委。如果电脑看到一名男子走到女子身边、吻了她，机器的结论可能是：有一个男人碰到一个女人，他们的嘴唇撞击在一起。换作人类看到这份资料，就知道这两个人是一对情侣，他很高兴看到她，依此类推。

	电脑无法像人类一样理解现实世界。像是电脑无法理解书架给人的感觉，或是它的用途。电脑看到的任何东西都是数字资料，而人类看到的则是物体的实体。

	挑剔一点来说，电脑无法完全靠自己找到进步的方式。它们唯一能做的，就是照着预先写入程序的指令来做事。



我们再次重申，能像人类一样思考的电脑，在近期甚至远期，都还不太可能出现。因此，电脑和人类需要共同合作，人类要运用电脑来处理的，是电脑最擅长的复杂事物和数学运算。


关键思维

“除非电脑确实能有人类的心灵，否则几乎不可能真正模仿人类心灵。而对于类似人脑的机器，一般大众与其感到焦虑，比较明智的做法反而是拥抱它们。具备一点点预测能力的电脑已经可以解决一些有趣的问题，并改变组织机构的工作方式。在不远的未来，优秀的机器就会变成超级得力的助手，协助人类解决一些最严峻的问题。”2秒优势力“绝不是一时的科技流行，而是机器演进，以及机器和人类之间关系的重大进展”。

“这是一个很让人振奋的时刻。神经科学研究与资讯工程研究搭上了线，彼此互相学习。这种交流将产生新科技，改变政府管理和产业经营的方式。只要是聪明的领导人，就知道要抓住这2秒优势力。”

——维微克·拉纳戴夫，凯文·曼尼





第3章　预测分析　
英文
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现在，能让企业组织享有2秒优势力的科技已准备就绪。事件驱动的系统变得更精密也更具预测能力。它们的运作方式并不完全像人类的大脑，但预测的表现已逐渐进步。聪明的领导人正精心规划，要好好应用这些功能。在今后10年中，几乎所有的机构都将借助预测分析的能力，取得2秒优势力。否则，无异于拱手让竞争对手取得强劲的竞争优势。

“2秒优势力”的科技已经开始得到广泛应用，未来几年间也会愈来愈流行。精明的领导人已在着手规划改用更聪明的电脑系统，取得预测能力。简而言之，2秒优势力这项科技可以改写游戏规则，一旦普及，企业便须重新思考经营和运作的方式。

2秒优势力的科技还可以协助解决世界上最重要的资讯问题，例如：

■全球反恐战争

通常，有人策划恐怖攻击的时候，反恐部队得到的是一个一个片段的资讯。由于来源太过分散，想整合资讯、发出警讯，会是一项挑战。这时，预测分析科技就大有用处。我们可以将几十个甚至上百个不同来源的资料都汇入系统，再定出该注意什么的规则即可——像是“用现金购买机票”、“前往被视为恐怖分子训练基地的地区”等。也可以用恐怖分子的相关资料，找出必须留意的行为模式。一段时间后，系统就能开始预测哪些人可能会做出恐怖攻击。

■预防流感大流行

2秒优势力科技也可以用来追踪那些暴露在流感病毒之下的人，而且更为仔细。传统上，流感爆发之前，早就开始蔓延。使用预测分析技术，可能可以更早发现、并在它大举肆虐之前，就对症下药、防患未然。系统可以同时监控多个资料流，并预测需要多少抗病毒药物，以及哪些人应该优先施打疫苗。

在企业层面，2秒优势力也会带来一些有趣的可能性。例如：


	职业运动员一直是尖端科技的爱用者。但迄今为止，他们所用的科技多半属“回溯”性质——将某个运动员的成绩和其他人做比对。如果职业运动队伍可以使用预测分析来建立模型，然后应用到即时事件上，预测接下来瞬间的情势演变，这将是一个巨大的优势。助理教练可以用平板电脑连结到球队的2秒优势力系统，即时分析对手的场上策略，教练就能马上告诉队员，下一秒可能会发生什么情形，该如何因应扭转局势。目前，有许多公司都在积极研发类似的系统。

	一样是在职业体坛，在新人选秀的时候，预测分析会格外有用；它可以根据过去的选秀结果来建立模型，让球队碰到各种即时事件的时候，能有更好的因应措施。对于职业运动队伍来说，只要有一点小小的优势，就可能带来非常长远的实质利益。

	2秒优势力科技也可以应用到球赛的季票观众身上。系统可以为每个球迷建立模型，量身打造出适当的方案，好让他们明年愿意继续购买季票。这可以延伸至各式各样营销创意和可能性。

	谷歌在许多年前，便已开始开发下一代搜寻引擎。下一代的Google（在公司内部被称为“Serendipity”）不再坐等使用者搜寻某项资料，而是观察使用者的行为，预测下一步可能的需求。这就像是有个全职的虚拟助理，或是像是电视剧《M*A*S*H》里面总能抢先一步的Radar O'Reilly这个角色。你甚至问都不用问，就能得到所需的资料，个人效率也会大幅提升。

	使用预测分析科技，再搭配电影大品牌美国网飞公司的推荐引擎，就有可能制造出聪明的数字影像录影机，能知道你爱看什么电视节目，并为你录下节目。从此，你再也不用自己设定录影机了。

	电子商务公司Rearden Commerce已经建构一套系统，功能就像是精明的个人旅行助理。当你预定前往某个城市几天，系统会帮你查询你可能喜欢的活动是否还有门票，然后在你订机票的时候一并提供你参考。

	慈善修女医院已经开发出一种称为“Fitbit”的个人医疗感应器，售价99美元，能够追踪你的动作，并将你所消耗的热量和活动量资讯，以无线方式传送到电脑。很快，以后传送的资料也会包括各种生命征象：体温、心跳、血压、氧气量等。在未来，预测分析系统会考虑到你个人的健康状况、家族病史等，为你建立起专属的个人健康幸福模型。这套系统也可以早期发现健康警讯，甚至比你自己还早发现问题征兆。这听起来可能有点恐怖，但这种系统能在你还完全没有感觉的时候，就告诉你：你快生病了。

	脸书可以使用预测分析，建立你的社交生活模型，并向你介绍你可能会想认识、想共事，或是想合作的对象。它也能告诉你附近有哪些朋友，就像是功能加强版的应用程序Foursquare。只要使用2秒优势力的科技，就能让社交网络更个人化、也更具效率。

	肯亚的微型保险公司“Kilimo Salama”已采用预测分析。它与行动电话大厂沃达丰建立合资企业，以安全方式将电子货币传送到手机上，让肯亚偏远地区的农民，可以用电子货币来支付账单、购买生活物资等。农民会为作物向Kilimo Salama投保，预测系统则会使用降雨和其他资料，预测收成情况好坏。如果气候条件使作物无法收成，农民甚至会在作物死亡前便得到保险给付，好让他们支付生活中的各种帐单。因为农民有所凭借，便可以鼓励农民扩大种植及投资。如此一来，肯亚在丰年可以有较好的收成，就算某年作物歉收，农民也会安然度过。




关键思维

“2秒优势力科技会带来一些非常巨大的改变，使公司营运更佳、城市更为安全而适宜居住、经济活动更加平稳，也因为协助制止恐怖主义和疾病，拯救更多生命。它也能让日常个人生活得到改善，让我们更有生产力，享受我们的自由时光，也和我们关心的人更紧密相连。现在这个科技还在萌芽阶段，需要一些努力和突破才能完全发挥潜力，但这是世界必然的趋势。”

——维微克·拉纳戴夫，凯文·曼尼



让我们再回到韦恩·葛瑞斯基身上，一项重要的问题是：“预测分析科技、或说是2秒优势力科技，究竟能否帮助我们培养出像葛瑞斯基这样的超级巨星？”在2011年，答案是：“可以，但也不可以”。


关键思维

“人才是否优秀，重点就在于预测能力。神经科学家现在已着手做更深入的研究，但现在已经知道练习是发展预测能力的关键。这里的练习必须是刻意的练习或展现，一方面不断增加新资讯和经验，一方面靠着不断重复，有系统地强化与技巧相关的心理状态。对于体能类的优秀人才——像是打冰球或是演奏小提琴——刻意练习或展现是强化肌肉的记忆，让身体来执行心灵所预期的状态。科学家认为，一般普通人必须在几年之间练习大约1万小时，才能得到足以在某个领域成为‘专家’的预测能力。至于顶尖的人才——像葛瑞斯基的这种人物——则需锻炼他们的预测能力到一定程度，让他们在与人较量的时候，取得‘2秒优势力’”。

——维微克·拉纳戴夫，凯文·曼尼



这一切代表着，如果你希望自己的孩子能在某个领域发展出独特、甚至是世界水准的表现，方法就是：


	尽可能在幼年时，就让孩子接触各种不同的经验，看看其中有什么是他们自然而然就喜欢做的事。那些最优秀的人才，常常是在很年轻的时候就找到自己爱不释手的事物。尽力帮你的孩子找到他们完全热衷的事物。

	尽可能把握所有机会，鼓励孩子发展语言能力。他们要到较大的时候，才会开始对知识加以分门别类，而语言技巧则是重要的基础。鼓励孩子多讲话，也多跟他们讲话。讲话的时候，要记得维持正面的态度。几乎在任何的领域，语言能力都和未来的成功高度相关。

	学习喜爱重复。让孩子一次又一次读同一本书、在钢琴上一次又一次弹着同一条曲子，或是一次又一次练习同样的运动技巧。身为父母，可能会觉得这实在很烦，但重复正是培养人才的关键因素。请记住，无论什么事，都要有1万个小时的实作，才能达到“专家”的水准。重复，才能培养预测能力。

	给孩子机会，尽量让他们重复、刻意练习和表现。这件事情没有捷径。就算那些世界上最优秀的人，能到达今天的成就，唯一的方式就是长时间密集地练习，而且别无他法。



讲到成长期的孩子，这一切都言之成理，但还有一项问题，就是成人的大脑是否也可以同样重新训练。2003年，大脑研究学者麦克.莫山尼奇成立了一家名为“Posit Science”的公司，推广一种称为“大脑健身”的概念。Posit Science为成年人提供各种听觉和视觉游戏，目的就在重新训练他们的大脑。梅约医学中心和南加州大学在2009年携手研究Posit Science的成果，针对采用这套“大脑健身”软件的使用者进行研究，发现年纪较长者（定义为65岁以上）在使用过后，处理资讯的速度要比同龄、未采用这套软件的控制组快上1倍。


关键思维

“这代表着，随着年纪增长，认知能力下降已经不再是必然而无法避免的事。只要做一些经过适当设计的认知活动，虽然年纪增加，认知能力仍能有所进步。

——伊丽莎白·泽林丝基，加州大学戴维斯分校老年学研究所



换句话说，无论任何年纪，都能够创造出2秒优势力。只要有动机、有决心，任何人都能培养才能、提升大脑的表现。模仿人脑的电脑科技已在研发的路上，但就算只用现有的电脑，人人也都可以好好利用、让自己变得更聪明。只要努力，人们可以、也应该让自己在竞赛中持续保有2秒钟的领先优势。



MAIN IDEA





中文
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Talented Brains＋Talented Systems＝Accurate Predictions

Hockey legend Wayne Gretzky famously said he doesn't skate to where the puck is now-he skates to where it's going to be in the future and waits for it there. Commentators noted it was as if Wayne Gretzky was two seconds ahead of everyone else and that was enough of an advantage for Gretzky to become an ice hockey superstar and for him to lead the Edmonton Oilers to four Stanley Cup Championships. Like Gretzky, the most successful people in every field make high quality and accurate predictions just a little bit faster than everyone else. They anticipate what's going to happen and act accordingly.

As it turns out, neuroscience and technology are today combining to make it possible for more accurate predictions to be made in many fields. The science of predictive analysis is becoming better established and applied. When these enhanced capabilities are combined with RFID sensors and reams of data which get generated by information technology, businesses are starting to have access to two-second-advantage technology.

Forget about trying to build a computer that thinks like the human brain. That's yesterday's news. Instead, the challenge of the future is to become better at predictive analysis through a blend of talented brains and talented systems. If you can combine the right information at the right time and in the right context just far enough ahead, you have all the ingredients for success.


Key Thoughts

"Two-second-advantage technology is arriving. These event—driven systems can form models by analyzing massive amounts of data, but they don't rely on accessing all that data all the time. Borrowing from the way the human brain works, these systems are predictive—they take in real-time events, predict what's about to happen, and take action or send a notification without human interaction. They operate on the idea that a little bit of the right information ahead of time is more valuable than piles of information too late. The trend toward talented systems will continue and gain strength-because it has to."

—Vivek Ranadive and Kevin Maney





Chapter 1 Talented Brains　
中文
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The human brain is a predictive machine par excellence. Most highly successful people are really good at making extremely accurate predictions about what will happen next and use this to their advantage. Enterprises need to do something similar—develop real-time systems which can spot a series of unfolding events, anticipate what's about to happen next and then initiate action on that basis. It's time to build Gretzky's brain into technology.

Business have tried in various ways to use data to be predictive for quite some time now. For example:


	Statistical analysis is now used to forecast when equipment components are likely to fail and need to be replaced.

	Marketers have used zip codes for quite some time to predict the likelihood people within a given geographical area will respond favorably to an offer.

	Many companies use analytics to uncover trends from historical data. Airlines all use analytics to predict demand so their planes fly as close to 100% percent full as possible.



All of these techniques are helpful and useful but predictive analysis is another step up again. The aim here is to get the right information in the right place at the right time so a smart decision can be made. For example, Southwest Airlines is testing a system which constantly watches its operations and then makes ongoing and automatic adjustments to respond to events like storms and other events. Southwest's entire schedule and assignment of planes to routes is changed in real-time as these events crop up. In this way, Southwest can maximize its plane loadings and ultimately its profits.


Key Thoughts

"We are in a major revolution. Building models of the brain into technology is not a future activity. It's current. We're building real-time systems. The problem is an always-changing world, and we need systems that can deal with unexpected environments."

—Stephen Grossberg, Boston University



Computer scientists aren't merely trying to build systems which can process more data. Instead, forward-thinking companies are trying to develop systems which operate more like talented individuals than bureaucratic organizations. These companies are trying to use technology to sense what's happening in the market and then make ongoing quick adjustments. This is a situation where just the right bit of information interpreted correctly is of more practical use than reams of raw data.
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There are a number of trends which are coming together at the present time which will combine to facilitate two-second technology in the near future. These trends are:

Trend 1　Database experience and know-how

Companies have fifty years of experience now in using database technology and in gathering data. Databases, however, are about to get overwhelmed as there will be a rapid expansion in the number of sensors and devices which will provide information. Database technology won't be able to keep up. The other problem is databases are backward looking. They tell what happened in the past, not what will happen in the future. To handle the deluge of new data, more brain-like computers will be required rather than bigger databases.

Trend 2　Reaction time is dropping

We're now entering what can be termed "Enterprise 3.0" conditions. The distinctions are:
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Competition is forcing every business to react more rapidly. Businesses realize now more than ever they need to be making decisions based on information which is up-to-date.

Trend 3　Prediction will become a key differentiator

In more and more companies today, the CEO is being called on to make daily and often even minute-by-minute judgment calls about customers and competitors. To succeed, CEOs need to have an accurate mental model which can quickly predict what's going to happen correctly most of the time. These kinds of CEOS can take in everything that's happening and see it from a big-picture perspective.


Key Thoughts

"Every decision that a CEO makes is based on incomplete information. In fact, at the time of the decision, the CEO will generally have less than 10% of the information typically present in the ensuing Harvard Business School case study. There is never enough time to gather all information needed to make a decision. The CEO must make hundreds of decisions big and small in the course of a typical week. The CEO cannot simply stop all other activities to gather comprehensive data and do exhaustive analysis to make that single decision."

—Ben Horowitz, CEO, Loud cloud



When you view these three trends together, it becomes clear the key to success in the future will not be to keep building bigger and bigger databases which later get trolled for insights. Instead, smart ways to use technology to operate more like the human brain will be in great demand.

So how would a computer-based talented brain work? That's the big question which is driving neuroscience at the present time. Scientists are trying to figure out how human intelligence works so machines can be programmed to do something comparable.


Key Thoughts

"Intelligence is defined by prediction. Prediction is not just one of the things your brain does. It is the primary function of the neocortex, and the foundation of intelligence."

—Jeff Hawkins, founder, Redwood Neuroscience Institute and developer of the Palm Pilot and Handspring Treo



There is one thing the human brain excels at which machines find difficult to replicate: Humans are exceptionally good at figuring out what's likely to happen in the future on the basis of what happened in the past combined with an understanding of the physical principles of the world at large. This is what Wayne Gretzky did in his hockey games and it's something machines cannot yet match.
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The human brain pulls this impressive feat off by chunking stuff together. New experiences get added to the chunks all the time. Those enhanced chunks of knowledge mean even better predictions of what's going to happen can be made in the future. The more experience and know-how you embed into those chunks, the better your predictions become starting a virtuous cycle happening. By linking details together into chunks which can be recalled instantaneously, the brain can build highly detailed mental models which can then be recalled in a flash. To some degree this also explains how people function almost on autopilot once they have become accomplished in their area of specialization.

Another thing which the human brain is good at and which machines cannot do is humans forget things after a while. Computers do not-they store every last detail in a database. Consequently when something has to be retrieved from memory, a machine is slow because it has to methodically search the entire database first. By selectively deleting and purging old data, the human brain can deal with fresh data much more efficiently.

Humans also have the mental capacity to instantly switch between thinking about minute details and processing high-level concepts. This is why Wayne Gretzky was able to focus on the unfolding strategy of an ice hockey game and position himself advantageously rather than consciously thinking about how to make his skates move over the ice. He could focus on the strategy and let his brain make him skate on autopilot.

Neuroscience research has shown quite clearly that every human brain is wired differently and some people find it naturally easy to do things others find to be difficult. That is to say some people are born with naturally talented brains. What gives everyone hope, however, is that researchers have also established ordinary brains can be enhanced and in effect reprogrammed. What they have found is that years of "deliberate practice" can make almost anyone with average intelligence into a star in any field they might choose. Specifically, scientists have established that almost anyone who intensely practices something for ten thousand hours will become a superior performer in that field and will therefore become more predictive because they know more.


Key Thoughts

"By the age of 20, the most accomplished musicians had spent over 10,000 hours of practice, which is 2500 and 5000 hours more than two less accomplished groups of expert musicians or 8,000 hours more than the amateur pianists of the same age. The same type of solitary deliberate practice has been found to be closely correlated with the attainment of expert and elite performance in a wide range of domains."

—Anders Ericsson, High Ability Studies
 , 2007



From a two-second advantage perspective, all that practice generates mountains of data within these people's brains. Over time, these vast stores of data get chunked into an efficient mental model which then enables that person to know intuitively what's going to happen next without really thinking about it. That means the tennis pro then ends up being able to anticipate what an opponent will do even before he or she lines up their next shot. Musicians can hear notes before they're played and have a feel for how they will sound in unison with other players. Chefs can anticipate how tastes will come together even before a dish is cooked. The CEO of an enterprise can foresee the outcome of a decision with amazing accuracy without even having all the details at hand. In short, getting sufficient deliberate practice generates a finely-tuned predictive mental model which then allows the owner to make decisions based on gut instincts. This allows them to predict what will happen next.
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From a business perspective, computer science isn't likely to deliver hardware which can match the human brain anytime soon. That would require a quantum leap in computer processing power which is highly unlikely because of physical limits at the atomic level which current microprocessor designs are already bumping up against. Therefore, being able to consistently learn how to win over customers in the future is going to come down to more of a software challenge than a hardware issue. In just the same way as a person with average intelligence can become a star performer in their field if they invest 10000 hours in deliberate practice, those companies which invest in software which borrows some of the brain's programming techniques—like its ability to chunk information and build predictive mental models—stand the greatest chance of success. It will be smart software rather than cutting-edge hardware which will enable enterprises to read a situation, make a highly accurate short-term prediction and then as a result win over a customer.



Chapter 2　Talented Systems　
中文
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The challenge of the immediate future is to build software systems which function like a highly talented human brain. The next frontier in artificial intelligence is to develop a talented and predictive machine which mirrors the development path superstar performers follow. The prescription on how to achieve this is known: Give the software the equivalent of ten thousand hours of deliberate practice, then allow the software to use that massive store of information to built an efficient model which can then be used to make short-term predictions about the world it will encounter in the immediate future. The hard part is how to make this happen in a way which moves systems toward Enterprise 3.0.

In the 1990s, the only way data ever found its way into computer systems was through:


	Credit card and bank transactions

	Back-office systems like payroll and inventory

	Supermarket checkout scans

	Phone traffic which was land line based

	A small smattering of personal computers



Today, around two billion people around the world are on the Web who are all entering data into computer systems of one kind or another. As of 2011, there are more than five billion mobile phones which also generate digital traffic each day. Location-based services using data from global positioning satellites are also flowing into databases hour by hour. But all of this human-generated digital data is dwarfed by what digital sensors are feeding into the system millisecond by millisecond.


Key Thoughts

"Sensors monitor water flow in rivers, traffic on city roads, what TV shows are getting watched, the sugar level in vineyard grapes, shipments of pencils, the movement of everything from freight trains to whales in the oceans-and much more. On a cross-country flight, the sensors in a Boeing 737 generate about 240 terabytes of data. If all the data from all the jets in operation were saved in computer storage systems, it would overwhelm every airline-company data center on the planet."

—Vivek Ranadive and Kevin Maney



All of that means there is now a deluge of digital data about the world's operation which is being created and made available-and the floodgates are only just opening. Gartner Group has estimated that enterprise data will grow 650 percent from 2012-2017. Research group IDC projects the entire world's data already doubles every eighteen months and will continue to do so for the foreseeable future as companies and governments continue to embed sensors into more physical things and collect more data from electronic activities.

So what does all this data mean for companies? Computers are today exponentially faster than those of earlier generations but the way they are being used is also evolving:

Today, more and more companies understand the importance of being predictive. Companies the world over are embracing technology to get their own two-second advantage. Insights which used to be available only after days or months of analyzing the data are now being fed to decision-makers instantaneously and continuously. The pace of business is increasing and having predictive abilities is fast becoming a game changer in Enterprise 3.0 conditions. To illustrate:


	Retailers have always been good at making predictions about future purchases. This is why grocery stores put out more shelves of candy in the weeks leading up to Halloween. It's also why they have salsa on shelves next to tortilla chips. What is new, however, is that retail stores are now starting to make predictions about individual shoppers and their preferences. Shoppers at Sam's Club who enroll in the store's "plus-level" membership get a card which entitles them to discounts based on the products they've bought in the past. Shoppers find out their discounts by e-mail, by scanning their card at an in-store kiosk, by logging on to the company's Web site or by using a mobile app on their phone. There are no physical coupons-the discount gets applied at the cash register and varies from one customer to the next. This goes beyond merely scanning historical transactions. What Sam's Club's software is doing is it is basically chunking data about individual customers to try and anticipate their needs. Sam's software uses billions of historical transactions to build a software based model for each customer. It tracks when regular purchases are likely to need to be replenished and then offers that customer a coupon with discounts on what the consumer is likely to need. The software also makes educated guesses about life-changing events. It notes if the customer suddenly starts buying nappies and offers discounts on other items which may also be required after the birth of a child. Sam's customers have responded positively to all this predictive intelligence built into the system as evidenced by coupon redemption rates of 20 to 30 percent or higher as opposed to the normal coupon redemption rate of around 1 percent.

	As late as the 1990s, India had no cell phone system. By the spring of 2010, 550 million people in India carry cell phones and around 20 million customers a month are signing up for new cell phones. Reliance Communications is the biggest cell phone provider in India. Reliance adds 150,000 new customers every day but also loses tens of thousands to its competitors. To cut down on churn, Reliance has developed software which predicts when a customer is getting frustrated and considering jumping to another carrier. This can be triggered by dropped calls or by other warning signs. Whenever that situation arises, Reliance offers the customer a discount or an irresistible promotional offer. This has reduced churn substantially and Reliance is now developing a next-generation system which will learn about situations and adjust in real time without relying on precise rules specified by programmers. Reliance's new system will learn about customers, make predictions, test those predictions against what's happening and repeat the cycle again and again without external input.

	Avidasports of Harper Woods, Michigan has developed technology which helps champion swimmers improve during practice. Sensors are attached to the head, wrists and ankles of a swimmer. These sensors then send a stream of data to the coach's laptop. The swimmer's pace, stroke count, stroke tempo, turn time, kick power and other metrics are measured and compared in real time to what the swimmer achieved in the past. Improvements to technique can be made on the fly and the results measured as the coach speaks to the swimmer via a wireless earpiece. The coach can also compare the swimmer's daily performance to past practice sessions to manage the training workload efficiently.

	The Ontario Institute of Technology hooks monitors to premature babies. Sensors then track the newborn's respiration, heart rate, blood pressure and other vitals more than one thousand times per second. By matching real-time data with known patterns, the system watches for the beginnings of potentially fatal infections even before the symptoms can be seen by a physician. Doctors have a better chance of treating the infection because they get a little ahead of the situation.

	The East Orange, New Jersey Police Department uses technology to predict when crimes are about to happen and tries to prevent them. For example, they have smart cameras which notice when a person is walking alone after midnight on a particular street where robberies have occurred around that time of night in the past. A smart camera wired into the system may then note as a car approaches and slows near that person and an immediate alert is sent to a GPS-equipped patrol car which is usually less than a minute away. The police in that squad car turn on their siren and rush to the potential crime scene which is often in and of itself enough to scare the would-be robbers away. The system can also send a squad car to cruise by a vacant lot where a drug deal is about to occur or to stop and question someone who looks like they are just about to steal a car. This kind of predictive policing may be a hot topic in personal privacy studies but at least in East Orange, crime rates are down. There is lots of anecdotal evidence word has got around and criminals go elsewhere to break the law. East Orange police officers even make it a point to explain to the people they do arrest their technology and how it helped collar them knowing that these people would tell their friends and so on.

	Fruition Sciences is a company based in France and California which was founded in 2007. This company puts sensors directly onto grapevines so it can tell when a bunch of grapes is thirsty and requires water. This is important information to have because the amount of water in a vine dictates how sweet the grapes will be at harvest. That sweetness, in turn, determines how a wine will taste and what its alcohol content will be. By controlling irrigation levels, winemakers can achieve the taste they're after consistently.

	Smart Signal is a company which was spun out of research carried out by the Argonne National Laboratory. Smart Signal has developed software which takes the data gathered by temperature sensors, vibration sensors, strain gauges and other sensors in airline jet engines and flags variations that indicate trouble. In fact, Smart Signal can spot problems up to six weeks before they happen so planes can be taken to maintenance before the engines fail in flight. Smart Signal is now taking its technology to the oil and gas industry and power generation companies. Preventing breakdowns in power generation plants can save these companies millions. Smart Signal's "prognostics"-forecasting not only what will happen but also why and when is also spreading to cars, home heating systems, bridges and more.

	In 1998, Gary Loveman was appointed chief operating officer of Harrah's Entertainment, a casino company. He found Harrah's loyalty card, called Total Reward, had generated a huge database of information about customer preferences and behavior. Customers use the card whenever they gamble, buy meals or do almost anything at a Harrah's property. When Loveman pushed his team to analyze the data, they found something surprising. The most profitable customers for a Casino are not the high rollers but the slot players. Harrah's started using that data to build models of individual customers and to predict their threshold of losses at which point they would leave the casino disgruntled. The system also knows what kind of activities the customer likes. Using that information, Harrah's now tracks in real time how much a customer has lost in the day. When an individual's losses are nearing that tipping point, a customer-service employee on the casino floor might then tap the customer on the shoulder and offer four free tickets to the show for all the family. (The system knows how many tickets are unsold for that evening show already.) The customer doesn't know why he or she was selected but they then have a reason to stay and play more as well as feeling good about their time at Harrah's. This approach proved to be so successful Gary Loveman was made CEO of Harrah's in 2003 and he then proceeded to build Harrah's into Caesars Entertainment which operates thirty-nine casinos in the United States and thirteen overseas. By 2011, Caesars owned the Harrah's, Caesars Palace, Bally's and Planet Hollywood brands and was worth more than seven-billion dollars.

	
These and other companies have achieved impressive commercial success by moving from the traditional rear-view mirror approach (mine databases for trends and stats) to making real-time forward-looking projections which are intended to deliver a two-second advantage. Big companies and small enterprises right across the economy are currently working towards becoming more predictive because it provides such impressive competitive advantages. By giving people the tools and information they need in real time, better decisions get made.


Key Thoughts

"A two-second advantage might not sound like a big advantage, but entities that embrace it can become Gretzky's, moving to where the puck is going to be, instead of where it's been."

"If a company has just a little bit of the right information a couple of seconds in advance, it's more valuable than all the information in the world months after the fact."

—Vivek Ranadive and Kevin Maney

"We're not essentially going to run our company on autopilot. The best technology plus the best minds is what we want—building systems and data can help streamline how we run the business. Our whole business model is how to take these mysteries (that is, unsolved and unstructured business questions) into code and algorithms and free up our resources to focus on the next mystery."

—Guy Peri, director of business intelligence Procter＆Gamble



As of 2011, the software and data gathering technology which underpins the two-second advantage is still at an early stage of development. Current technology tracks events from dozens of sources as they happen and some firms are starting to run those multiple sourced events through tightly focused rules-based software to make calculated predictions of what may happen in the future. It's clearly feasible to then fine-tune these rules to make them more robust. The term for this is "forward-chaining" and it typically works something like this:


	A system is established and programmed with established rules. The system creates concepts from these rules for anticipated future behavior.

	If the rules project "X" will happen but instead "Y" comes about, then the rules treat "Y" as the new expected outcome and the rules are reconfigured to build a better and more refined "Y" outcomes.

	The rules can be progressively fine-tuned more over time by searching the database to generate higher quality projections. The system teaches itself how to get better by finding new ways to look at the data flowing in.

	The rules may also be set up to allow individual unique situations to arise from time to time as well. The system can "learn" about any individual's preferences and adjust projected outcomes accordingly.




Key Thoughts

"Algorithms—the calculations behind the software—keep getting better at making real-time projections. Cloud computing—the ability to pool computing resources through the networks-makes it easier to collect events from disparate sources and add memory for running the rules-based software when needed. Visualization technology is giving humans better ways to work with real-time, predictive computing to make better and faster decisions."

—Vivek Ranadive and Kevin Maney



It's accurate to say today's technology is becoming more and more brain-like—as long as humans have programmed the machines to do those things. Today, people have to tell the machines what to remember, what to forget and what to do with what is noticed. The machines operate much as they did in the 1940s but at a faster speed commensurate with increases in processing power. Machines haven't started learning independently yet which is clearly the next frontier and the last remaining barrier to having a genuinely talented system which can learn by itself how to deliver an ongoing and consistent two-second advantage.

Scientists are hard at work at the present time to borrow ideas from the way the human brain works in order to try and give computers more brain-like qualities. This is more of a software challenge than a hardware challenge. The brain contains about one trillion neurons connected by ten quadrillion synapses. This collection of neurons can hold about a petabyte of information (visualize as twenty million four-drawer filing cabinets filled with pages of text.) These hardware specs will be matched by computers in the near future but there are a couple of remarkable features of the brain which cannot yet be equaled by computers:


	The brain processes data using about ten to twenty watts—less than a refrigerator light bulb. An equivalent computer using 2011 technology would consume as much energy as a small city.

	The human brain's synapses link every bit of data in multiple ways. (All kinds of individual associations crop up in response to the word "chocolate." No programmer could ever hope to be smart enough to program all these links into computer memory. In humans, the synapses program themselves based on experience which is why no two human brains are the same.

	Emotions are very hard to program into a computer. It can't be done because no one has the slightest clue how to do it.

	The human brain has dynamic wiring—it changes the way neurons are wired on the fly so if some neuron dies, the brain routes around it. Computers can't do anything like this. One small hardware failure can halt the entire system.

	Computers have no capacity to put data into context. Humans have the capability—called the "theory of mind"—to understand what's going on. If a computer sees a man walk up to a woman and kiss her, the machine might conclude the man ran into the woman and their lips smashed together. Humans might look at the data and conclude the two are a couple, the man is glad to see her, and so on.

	Computers cannot understand the real world the way humans do. A computer cannot understand what a bookshelf feels like or is used for. Computers see things as data whereas humans see things as physical objects.

	And critically, computers cannot figure out independently how to make themselves better. All they can do is follow the instructions which have been programmed into them.



Again, computers that think like humans are not likely to emerge in the near-term or even the long-term. Therefore, computers and humans will act as partners. Humans will use computers to handle the thinking aspects where computers excel which are complexity and math.
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Technology which can deliver a two-second advantage to enterprises and organizations is already starting to arrive. Event-driven systems are becoming more sophisticated and more predictive. They don't exactly operate the way the human brain does but they are getting progressively better at making predictions. Smart leaders are planning ways to apply these capabilities in clever ways. Over the next decade, almost all organizations will move to take advantage of predictive analysis to derive a two-second advantage. To not do so would be the equivalent of handing a competitor a strong and vibrant competitive advantage.

Two-second advantage technology is already starting to be widely applied and this trend is going to strengthen in the coming years. Savvy leaders are already making plans for the transition to smarter computer systems which can make predictions. Simply put, the availability of two-second advantage technology can be a game changer and enterprises need to rethink how they run their businesses and do their work once this technology is more widely available.

Two-second advantage technology could help solve some of the world's critical information problems like:

■The global war on terrorism

Often, counterterrorism forces get numerous little snippets of information about those who are planning a terror attack. Putting those pieces of information together to sound an alert is a challenge because the sources are so diverse. Predictive analysis technology would work well in this setting. Data from dozens or even hundreds of different sources could stream into the system. Rules could be developed about what to watch for in the data stream—like when people pay for airline tickets in cash, when they visit areas of the world known as terrorist training camps, etc. Profiles of known terrorists could be used to model the patterns which could be watched for. With time, the system would start making predictions about who was likely to do something violent.

■Prevention of a flu pandemic

Two-second advantage technology could also be applied to tracking those who have been exposed to a flu virus in more detail. Traditionally, an outbreak has time to spread before it's even noticed. Using predictive analysis techniques, it may become feasible to notice an outbreak much earlier and to cut it off with treatment before it gets a chance to take hold. Multiple data streams could be monitored and predictions made about how much antiviral drugs will be required and who should be immunized first.

At an enterprise level, some interesting possibilities open up with two-second advantage capabilities. For example:


	Professional sports teams are already active users of cutting-edge technology. To date, most of this technology has been backward looking-matching the record of one athlete against that of another. If a professional sports team can use predictive analysis to build models which then get applied to a real-time event to make an instantaneous prediction about what's about to happen, it would be a huge advantage. An assistant coach using an iPad linked to the team's two-second advantage system which has analyzed and chunked the patterns the opposing team is using and noticed patterns in their play could tell the players what to expect in the next play and how to force a different outcome. Various companies are hard at work at the present time developing just such a system.

	Still in the professional sports arena, predictive analysis would be exceptionally useful in a draft situation. It could build models based on results of past drafts and thereby enable teams to better respond to real-time events as they unfold. A little edge here could have some real long-term benefits for a professional sports team.

	Two-second advantage technology could also be applied to a team's season ticket holders. The system could build a model of each fan and figure out a personalized package that's most likely to make them renew their season ticket the following year. This could lead to all kind of imaginative marketing ideas and possibilities.

	Google has been developing a next-generation search engine for a number of years now. Rather than sitting in the background and waiting for you to search for something, next-generation Google (internally dubbed "Serendipity") would watch what you're trying to do and predict what you might need next. It would be like having a full-time virtual assistant or the equivalent of Radar O'Reilly of M*A*S*H fame. By delivering the information you will need before you ask for it, personal productivity could soar.

	Taking a cue from the Netflix recommendation engine, predictive analysis technology could lead to a digital video recorder which knows what TV programs you like and goes out and searches for it and records it for you. You'd never have to program a DVR again.

	Rearden Commerce has already built systems which work like a savvy personal travel assistant. When you book a trip to a city for a few days, the system checks to see if tickets are available for events you might like and offers them to you at the time you book your travel.

	Sisters of Mercy hospital has developed a personal medical sensor called "Fitbit" it markets for ninety-nine dollars. The sensor tracks your movements and wirelessly sends information to a computer about the calories you've burned and your levels of activity. It will also soon send a stream of data about your vital signs-temperature, heartbeat, blood pressure, oxygen levels and so forth. In the future, a predictive analysis system could take into account your personal health profile, family history and more to build a health and well-being model for you. The system could watch for early warning signs of potential health issues even before you're aware of them yourself. It may sound leery but this kind of system would tell you that you're about to get sick even before you started feeling bad.

	Facebook could use predictive analysis to build a model of your social life and provide introductions to people you might enjoy meeting, working with or collaborating with on projects. It could also alert you when friends were in close proximity like a supercharged version of Foursquare. Two-second advantage technology could make social networking much more personalized and productive.

	Kenyan micro-insurer Kilimo Salama is already using predictive analysis to securely send electronic money to mobile phones in a joint venture with Vodaphone. That electronic money can be used by farmers in remote parts of Kenya to pay bills, buy groceries and more. Farmers insure their crops with Kilimo Salama and the system then uses rainfall reports and other data to predict whether their harvest will go well or not. If climatic conditions are killing crops, farmers get an insurance payout even before the crops die allowing them to pay their bills. This encourages the farmers to plant more and to make bigger investments in their crops because they have a back-up plan in place. Kenya gets better harvests in the good years and farmers have peace-of-mind they will get through the bad years when their crops fail.




Key Thoughts

"Two-second-advantage technology will make a difference in some very big ways. It will make companies operate better, make cities safer and more livable, help the economy run more smoothly, and save lives by helping stop terrorism and disease. It will also make daily personal life better, helping us be more productive, enjoy our free time, and connect with other people who matter to us. The technology is only now emerging, and it will take work and breakthroughs to fully realize its potential, but this is where the world is going."

—Vivek Ranadive and Kevin Maney



So getting back to Wayne Gretzky, a valid question is: "Can predictive analysis technology or two-second-advantage technology actually help build a superstar performer like Gretzky?" The answer circa 2011 is: "Well, yes and no."


Key Thoughts

"Predictiveness is the essence of talent. Neuroscientists are exploring that more deeply now, but they know that practice is the key to developing predictiveness. That practice has to be deliberate practice or deliberate performance, systematically strengthening the mental chunks associated with the skill through repetition while also incrementally adding new information and experiences. For a physical talent like hockey or violin playing, the deliberate practice or performance also hones muscle memory that lets the body carry out what the mind predicts. Scientists claim a typical individual has to practice for about ten thousand hours over a period of years to acquire the predictiveness that makes someone an 'expert' in a certain field. The very best—the Gretzkys of any field—hone their predictive powers to the point where they have a metaphorical two-second advantage over anyone else."

—Vivek Ranadive and Kevin Maney



All of that means if you want your kids to develop special and hopefully world-class talents in any field, the way to do this is:


	As young as possible, expose your children to varied experiences. Look for something that comes naturally to them and that they love doing. Highly talented people often find early in life they are passionate about doing something they love so much they hate to stop. Try and help your kids find something they absolutely love to do.

	Encourage development of your child's language skills at every opportunity. Language skills are important to knowledge chunking which will come later as they get better. Encourage your child to talk a lot and talk to them a lot. Make sure you talk positively to them all the time. Language competence is highly predictive of future success in almost every field.

	Learn to love repetition. Let your children read the same book over and over, play the same piece of music on the piano incessantly or practice the same sports skill again and again. It will drive you crazy as a parent but that repetition is a key element of developing talent. Remember 10000 hours of hands-on practice are required to reach "expert" status in anything. Repetition builds predictiveness.

	Give your child as much opportunity for repetition, deliberate practice and then performance as possible. There are no shortcuts. The only way the world's most talented people get to be that way is by focusing on intense practice over a long period of time. There is no other way to do it.



That's all very well for kids in their formative years but the question arises whether or not the adult brain can be similarly rewired this way. In 2003, brain researcher Michael Merzenich formed a company called Posit Science which created the field it termed "brain fitness." Posit Science offers adults auditory and visual games which are designed to rewire their brains. When the Mayo Clinic and the University of Southern California combined in 2009 to study Posit Science's results, they found older people (defined as those over the age of sixty five) who used Posit's Brain Fitness program were twice as fast in processing information compared to a control group which did not use the software.


Key Thoughts

"What this means is that cognitive decline is no longer an inevitable part of aging. Doing properly designed cognitive activities can enhance our abilities as we age."

—Elizabeth Zelinski, UC Davis School of Gerontology



In other words, it's feasible and possible to build a two-second advantage at any age. Anyone with drive and determination can develop talent and have more capable brains. Technology in the form of better computers which mimic the human brain are on their way but anyone and everyone can use the current generation of computers to become smarter. Humans can and should continue to stay two seconds ahead of the competition if we work at it.
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