
Unit 4: Probability Distributions
4-1 Basic Probability concepts /基本可能性的概念
Probability/可能性
Probability is the branch of mathematics that attempts to predict answers to question related to likelihood of something happening. 
可能性是指事物发生的概率，包含在事物之中并预示着事物发展趋势的量化指标，其是客观论证，而非主观验证
Properties of Probability/可能性的性质
 A game is fair if All players have an equal chance of winning or Each player can expect to win or lose same number of times in the long run.
一个游戏是公平的，如果所有的玩家都有一个平等的机会获胜，或者每个玩家都可以期待赢或输相同的次数在长期运行。 
 A trail is one repetition of an experiment.
这个轨迹是实验的重复。
An event is a possible outcome of an experiment.
事件是实验的可能结果。
A simple event is an event that consists of exactly one outcome. 
简单事件是由一个结果组成的事件
A variable whose value corresponds to the outcome of a random event is called Random variable.
与随机事件的结果相对应的变量称为随机变量
A variable that assumes a unique value for each outcome is called discrete Random variable.
假定每个结果都有唯一值的变量称为离散随机变量
The expected value is the average of the random variable’s values tends toward after many repetitions. 
期望值是随机变量经过多次重复后趋于的平均值
The term experiment is used to describe a well-defined process from which observations may be made. 
实验这个术语用来描述一个定义明确的过程，从这个过程中可以进行观察。
The term outcomes will be used to describe the possible results of an experiment
结果”一词将用来描述实验的可能结果。
Experimental/ Empirical Probability／实验概率
Experimental probability is based on the results of previous observations. 
实验概率是基于以前的观测结果
Theoretical Probability／理论概率
Theoretical probability is based on the mathematical laws of probability.
理论概率是以概率的数学规律为基础的
Subjective Probability／主观概率
Subjective Probability is an estimate of the likelihood of an event based on intuition and experience making an educated guess using statistical data.
主观概率是基于直觉和经验的对事件可能性的估计，使用统计数据进行有根据的猜测。
4-2 General Probability Distributions
Frequency histogram/频率直方图
A frequency histogram shows how often each value in the distribution occurs.
频率直方图显示分布中的每个值出现的频率。
Probability histogram ／概率直方图
A probability histogram shows the same informations except that the dependent variable is probability instant of frequency. 
概率直方图显示了相同的信息，除了因变量是频率的瞬间概率。
4-3 Binomial distribution
Binomial Distribution／二项分布
The probability distribution of the number of successes in a sequence of Bernoulli trials is called the binomial distribution. It is just n independent individual (Bernoulli) trials added up that is the number of “successes” in n trials. 
二项分布就是重复n次独立的伯努利试验。在每次试验中只有两种可能的结果，而且两种结果发生与否互相对立，并且相互独立，与其它各次试验结果无关，事件发生与否的概率在每一次独立试验中都保持不变，则这一系列试验总称为n重伯努利实验，当试验次数为1时，二项分布服从0-1分布。
4-4 The hypergeometric distribution/超几何分布
Geometric distribution/几何分布
Let X be the random variable equal to the number of trials required before a success. The probability distribution of X is given by: 
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This definition results from the observation that that trials must result in x failures, each having probability q of occurring and then one success, p.
Recall p is the probability of success in each single trial and q is the probability of failure. Therefore, the expectations of a random variable that is geometrically distributed is given by:
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设X为随机变量，等于成功前需要的试验次数。X的概率分布为:
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这个定义来自于这样的观察，即试验必须导致x次失败，每次失败发生的概率为q，然后一次成功，p。所以p是每次试验成功的概率，q是失败的概率。因此，随机变量几何分布的期望为：
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4-5 Continuous Probability and the Normal distributions
In a positively skewed distribution, the extreme scores occur on the right side and have a higher magnitude.
在正偏态分布中，极值出现在右侧，且幅度较大
A negatively skewed distribution is one in which the tail of the distribution shifts towards the left side,i.e., towards the negative side of the peak.
负偏态分布是指分布的尾部向左侧移动，即，接近峰值的负侧。
Normal distribution/正态分布
A normal distribution can be described by its mean and its standard deviation. 
若随机变量X服从一个数学期望为μ、方差为σ^2的正态分布，记为N(μ，σ^2)。其概率密度函数为正态分布的期望值μ决定了其位置，其标准差σ决定了分布的幅度。当μ = 0,σ = 1时的正态分布是标准正态分布。

