《统计学（全英）》课程教学大纲

一、课程基本信息

课程代码：16166403
课程名称：统计学（全英）
英文名称：Statistics
课程类别：专业必修课   
学    时：48
学　　分：3
适用对象：金融学中外联合培养项目
考核方式：考试
先修课程：高等数学
二、课程简介

今天的商科学生面临竞争激烈的全球化就业市场，这需要学生有很强的分析能力。现在有大量的数据可供大家使用，但是，有数据和根据这些数据做出好的决策有着很大的区别。这一代学生在未来将成为业务经理，因而将需要处理相关数据，识别和实施正确的统计方法，最重要的是解释结果并将其纳入更大的决策问题。

统计学是数学的一个分支，用于检查处理和分析数据的方法。统计学恰好给商业决策者提供了收集和转换数据的过程和方法。
本课程是一门理论和实用并重的课程，在讲解统计学的基本理论的同时，结合实际的商业案例进行分析，并强调Excel软件在分析数据中的实用。

Today’s business students face a highly competitive and global job market that will demand the most of their analytical abilities. Vast amounts of data are available to everyone. But there is a big difference between having data and making good decisions based on that data. This generation of future business managers will need to process relevant data, recognize and implement correct statistical methods, and most important, interpret the results and incorporate them into the larger decision problem.
Statistics is a branch of mathematics that examines ways to process and analyze data. Statistics provides procedures to collect and transform data in ways that are useful to business decision-makers. 
This course is a theoretical and practical course, in the interpretation of the basic theory of statistics at the same time, combined with the actual business case analysis, and stressed the Excel software in the analysis of data in practical.
三、课程性质与教学目的
本课程是一门全英课程，是专门针对金融实验班的本科学生开设的一门专业必修课。
通过本课程的学习，首先，使学生对统计学的学科体系有一个全面的认识，为学生进一步学习其它专业知识奠定学科基础，并使之具有较完备、合理的知识结构和实践能力。其次，使学生能明确理解统计这个认识工具的特点、作用；弄懂各种概念、范畴等基本知识；掌握运用各种基本方法。再次，培养学生理论联系实际的能力，在今后的实际工作和生活中，能将统计学的知识贯穿其中。最后，还要教会学生理论分析，使他们能够分析社会经济现象的具体事例并能以报告的形式给出分析结果和合理化建议。
四、教学内容及要求 
Chapter 1 Statistics and Data
（一）目的与要求
1. Describe the importance of statistics.

2. Differentiate between descriptive statistics and inferential statistics.

3. Explain the need for sampling and discuss various data types.

4. Describe variables and various types of measurement scales.

（二）教学内容
Opening Case: Covid-19

课程思政：
1.结合时事热点例如新冠病毒的防控讲解数据的搜集、整理、分析、描述的过程。开展思政教育，让价值传授与价值引领同频共振，通过上述案例得知统计学能够帮助医生准确判断新冠病毒疫情下的最有效的隔离时间，很大程度上阻止了病毒传播，守护了人民的健康，使学生体会到个人的专业发展与社会发展人民生活息息相关，每个人都肩负着促进社会更好发展的使命。
2.许多的医学公众号每天为我们试试推送全国新增确诊/疑似曲线图，疫情饼图等，直观的展示疫情的发展态势，通过对新冠病毒的搜集、分析、判断、预测能够帮助我们理性对待疫情发展，避免过度恐慌，以平和的心态度过疫情。
3.总结统计学的作用和学习统计学的意义，提升学生对课程的认同感，在心里层面上激发学生对学习的热情和兴趣。
Section1. What is Statistics?

1.主要内容
Statistics is defined as the science of collecting, organizing, presenting, analyzing, and interpreting numerical data for the purpose of assisting in making a more effective decision.

Types of Statistics

We generally divide the study of statistics into two branches: descriptive statistics and inferential statistics. Descriptive statistics refers to the summary of important aspects of a data set. This includes collecting data, organizing the data, and then presenting the data in the forms of charts and tables. In addition, we often calculate numerical measures that summarize, for instance, the data’s typical value and the data’s variability. Today, the techniques encountered in descriptive statistics account for the most visible application of statistics—the abundance of quantitative information that is collected and published in our society every day. The unemployment rate, the President’s approval rating, the Dow Jones Industrial Average, batting averages, the crime rate, and the divorce rate are but a few of the many “statistics” that can be found in a reputable newspaper on a frequent, if not daily, basis. Yet, despite the familiarity of descriptive statistics, these methods represent only a minor portion of the body of statistical applications. 
The Need for Sampling

Types of Variables

A variable is the general characteristic being observed on a set of people, objects, or events, where each observation varies in kind or degree. Values corresponding to a qualitative variable are typically expressed in words but may be coded into numbers later on for purposes of data processing. A quantitative variable assumes meaningful numerical values, and can be further categorized as either discrete or continuous. A discrete variable takes on individually distinct values, whereas a continuous variable can take on any value within an interval.
2.基本概念和知识点
Statistics, descriptive statistics, inferential statistics, sample, population, qualitative variable, quantitative variable, discrete variable, continuous variable

3.问题与应用
(1) Describe the importance of statistics.

(2) Differentiate between descriptive statistics and inferential statistics.

(3) Explain the need for sampling and discuss various data types.

Section2. Variables and Scales of Measurement

1.主要内容

The Nominal Scale: represents the least sophisticated level of measurement, we can categorize or group the data
The Ordinal Scale: categorize and rank the data with respect to some characteristic or trait
The interval Scale: assure that the differences between scale values are equal
 The Ratio Scale: a true zero point as the origin
2.基本概念和知识点
The Nominal Scale, The Ordinal Scale, The interval Scale, The Ratio Scale
3.问题与应用
(1) Describe variables and various types of measurement scales.
 Section3. Types of Sampling Methods
1.主要内容
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2.基本概念和知识点
Nonprobability Samples，Judgment Sample, Convenience Sample, Probability Sample, Simple Random Sample, Systematic Sample, Stratified Sample, Cluster Sample
3.问题与应用
Define the difference between those sampling methods.
Section 4. Types of Survey Errors

1.主要内容
Four types of potential survey error.

Ethical issues about surveys.
2.基本概念和知识点
Coverage Error, Nonresponse Error, Sampling Error, Measurement Error
3.问题与应用
Define the difference between those survey errors.
Case：Think about this New Media Surveys/Old Sampling Problems (P21 on textbook)
课程思政：引导学生在统计调查过程中实事求是，严谨求真，培养耐心细致的工作作风和严肃认真的科学精神。
统计职业道德规范的基本内容包括：忠于统计，乐于奉献；实事求是，不出假数；依法统计，严守秘密；公正透明，服务社会。
（三）思考与实践
1．掌握书上本章概念（以黑色加粗标出）；

2．完成本章书后计算题。

（四）教学方法与手段

1．教学方法：课堂讲授；课堂练习。

2．教学手段：多媒体教学。
Chapter 2 Tabular and Graphical Methods
（一）目的与要求
1.  Organize raw data into a frequency distribution

2.  Preset data using such common graphic techniques as line charts, bar charts, and pie charts

3.  Portray the frequency distribution in a histogram, a frequency polygon, or a cumulative frequency polygon.

3.  Develop a stem-and-leaf display

4.  Construct and interpret a scatterplot

（二）教学内容

Section1. Summarizing Qualitative Data
1.主要内容

Frequency distribution for qualitative data

Frequency distribution：a grouping of data into categories showing the number of observations in each mutually exclusive category.
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Calculating relative and percent frequencies
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Picturing frequency distribution for qualitative data: pie charts, bar charts
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2.基本概念和知识点
Frequency distribution for qualitative data, pie charts, bar charts
3.问题与应用
(1) Summarize qualitative data by forming frequency distribution
(2) Construct and interpret pie charts and bar charts
Section2. Summarizing Quantitative Data
1.主要内容
Guidelines for constructing a frequency distribution
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Visualizing frequency distributions for quantitative data: histograms, polygons, ogives
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Stem-and-Leaf Diagrams
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Scatterplots
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2.基本概念和知识点
Frequency distribution for quantitative data, histograms, polygons, ogives, Stem-and-Leaf Diagrams, scatterplots
3.问题与应用
(1) Summarize quantitative data by forming frequency distributions

(2) Construct and interpret histogram, a frequency polygon, or a cumulative frequency polygon.

(3) Construct and interpret a stem-and-leaf display

(4) Construct and interpret a scatterplot
课程思政：要求学生完成章节作业，自己搜集案例数据，制作本章学习到的每一种图表。培养学生一丝不苟、严谨求真的科学精神，对图表精雕细琢、精益求精的工匠精神。
（三）思考与实践
1．掌握书上本章概念（以绿色标出）；

2．完成本章书后计算题。

（四）教学方法与手段

1．教学方法：课堂讲授；课堂练习。

2．教学手段：多媒体教学。
Chapter 3 Numerical Descriptive Measures
（一）目的与要求
1. Calculate the arithmetic mean, median, mode, and geometric mean

2. Calculate percentiles and a box plot

3. Identify the position of the arithmetic mean, median, and mode for both a symmetrical distribution and a skewed distribution

4. Compute the range, variance, standard deviation

5. Explain mean-variance analysis and the Sharpe ratio

6. Explain Cehbyshev’s theorem and the Empirical Rule

7. Calculate and interpret the covariance and the correlation coefficient

（二）教学内容

Section1. Measures of Central Location

1.主要内容
Often referred to as averages, the purpose of a measure of central tendency is to pinpoint the center of a set of observations.

Average: a single value that represents a set of data. 

The arithmetic mean: The measure of central tendency most widely used is the arithmetic mean, usually shortened to the mean

Sample mean: 
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The median: The midpoint of the values after they have been ordered from the smallest to the largest, or the largest to the smallest. There are as many values above the median as below it in the data array

The mode: The value of the observation that appears most frequently

A data set can have more than one mode, or even no mode

The mode is the only meaningful measure of central location if we want to summarize qualitative data.

2.基本概念和知识点
Average, mean, median, mode
3.问题与应用
(1) Calculate and interpret the arithmetic mean, the median, and the mode

Section2. Percentiles and Box Plots

1.主要内容
Percentile provide detailed information about how data are spread over the interval from the smallest value to the largest value.

The pth percentile divides a data set into two parts:

Approximately p percent of the observations have values less than the pth percentile

Approximately (100-p) percent of the observations have values greater than the pth percentile
· Q1  25th Percentile
· Q2  50th Percentile
· Q3  75th Percentile
· IQR interquartile range Q3-Q1
Box plot: 

[image: image16.jpg](757

25% Qi

50% Q2

75% Q3





2.基本概念和知识点
Percentiles, Box Plots
3.问题与应用
(1) Calculate and interpret the percentiles and box plots
Section3. The Geometric Mean

1.主要内容
The geometric mean return: the geometric mean of a set of n positive numbers is defined as the nth root of the product of the n numbers
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The average growth rate:
  Geometric Mean Return
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2.基本概念和知识点
Geometric mean, Geometric Mean Return, Geometric Mean Growth Rate
3.问题与应用
(1) Calculate and interpret a geometric mean return and an average growth rate
Section4. Measures of Dispersion

1.主要内容
Range= Highest value – Lowest value
The mean absolute deviation: the arithmetic mean of the absolute values of the deviations from the arithmetic mean
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The variance and the standard deviation
 Variance: the arithmetic mean of the squared deviations from the mean

    Standard deviation: the square root of the variance
The coefficient of variance
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2.基本概念和知识点
Range, MAD, variance, standard deviation, the coefficient of variance
3.问题与应用
(1) Calculate and interpret the range, MAD, variance, standard deviation
Section5. Mean-Variance Analysis and the Sharpe Ratio

1.主要内容

Mean-Variance analysis: In some instances, analysis entails comparing two or more data sets that have different means or units of measurement. The coefficient of variation ( CV) serves as a relative measure of dispersion and adjusts for differences in the magnitudes of the means.

Calculated by dividing a data set’s standard deviation by its mean, CV is a unitless measure that allows for direct comparisons of mean-adjusted dispersion across different data sets.
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Sharpe ratio: the extra reward per unit of risk
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2.基本概念和知识点
Mean-Variance analysis, Sharpe ratio
3.问题与应用
(1) Explain Mean-Variance analysis and the Sharpe ratio
Section6. Chebyshev’s Theorem and the Empirical Rule
1.主要内容
Chebyshev’s Theorem

As we will see in more detail in later chapters, it is important to be able to use the standard deviation to make statements about the proportion of observations that fall within certain intervals. Fortunately, a Russian mathematician Pavroty Chebyshev (1821–1894) found

bounds for the proportion of the data that lie within a specified number of standard deviations from the mean.
(apply to all data sets)

For any set of observations (sample or population), the minimum proportion of the values that lie within k standard deviations of the mean is at least 1-1/k2, where k is any constant greater than 1

The Empirical Rule

(the distribution is symmetric and bell-shaped)
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2.基本概念和知识点
Chebyshev’s Theorem, The Empirical Rule
3.问题与应用
(1)Apply Chebyshev’s Theorem and the Empirical Rule
Section7 Summarizing Grouped Data
1.主要内容
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2.基本概念和知识点
Grouped data
3.问题与应用
(1) Calculate the mean and variance for grouped data
Section8. Covariance and Correlation

1.主要内容
The objective numerical measure that reveals the direction of the linear relationship between two variables
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2.基本概念和知识点
Covariance, correlation coefficient
3.问题与应用
(1) Calculate and interpret the covariance and the correlation coefficient

Case Analysis
课程思政：
1.搜集与分析我国经济社会数据，描绘适当的统计图或统计表，结合数据域经济社会相关政策，了解试试政治，研究中国问题，认识国情，激发爱国热情。
2.对数据进行哦统计分析时，充分运用所学方法，不歪曲数据特征，不误导读者，实事求是而培养耐心细致的工作作风和严肃认真的工作态度。
（三）思考与实践
1．掌握书上本章概念（以绿色标出）；

2．完成本章书后计算题。

（四）教学方法与手段

1．教学方法：课堂讲授；课堂练习。

2．教学手段：多媒体教学。
Chapter 4 Introduction to Probability
（一）目的与要求
1. Describe fundamental probability concepts. 

2. Formulate and explain subjective, empirical, and a priori probabilities. 

3. Calculate and interpret the probability of the complement of an event, the probability that at least one of two events will occur, and a joint probability. 

4. Calculate and interpret a conditional probability. 

5. Distinguish between independent and dependent events. 

6. Calculate and interpret probabilities from a contingency table. 

7. Apply the total probability rule and Bayes’ theorem. 

8. Use a counting rule to solve a particular counting problem. 

（二）教学内容

Section1. Fundamental Probability Concepts

1.主要内容
Events：a subset of the sample space
  Exhaustive events: all possible outcomes of a random experiment are included in the 
Mutually Exclusive events: do not share any common outcome of a random experiment
Assigning probabilities

（1）The probability of any event  A  is a value between 0 and 1,   0 ≤ P(A) ≤ 1.      
（2）The sum of the probabilities of any list of mutually exclusive and exhaustive events equals 1.   
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Probabilities expressed as odds

（1）Converting an odds ratio to a probability

Given odds for event A occurring of “a to b”, the probability of A is 
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Given odds against event A occurring of “a to b”, the probability of A is 
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（2）Converting a probability to an odds ratio 

If P(A) denotes the probability of an event A occurring, and P(A) does not equal zero or one, then:

The odds for A occurring equal 
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The odds against A occurring equal 
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2.基本概念和知识点
Events, Exhaustive events, Mutually Exclusive events, assigning probabilities, Probabilities & odds
3.问题与应用
(1) Describe fundamental probability concepts. 

(2) Formulate and explain subjective, empirical, and a priori probabilities

(3) Explain probabilities and odds
Section2. Rules of Probability

1.主要内容

The complement rule: P(A)=1-P(AC)
The addition rule: P(A∪B)=P(A)+P(B)-P(A∩B)
Conditional probability: 
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Independent and dependent events

A and B are independent
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  The Multiplication Rule for Independent Events
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2.基本概念和知识点
The complement rule, the addition rule, conditional probability, independent and dependent events, the Multiplication Rule for Independent Events
3.问题与应用
(1) Calculate and interpret the probability of the complement of an event, the probability that at least one of two events will occur, and a joint probability. 

(2) Calculate and interpret a conditional probability. 

(3) Distinguish between independent and dependent events. 

Section3. Contingency Tables and Probabilities
1.主要内容
A contingency table generally shows frequencies for two qualitative or categorical variables, x and y, where each cell represents a mutually exclusive combination of x-y values. Empirical probabilities are easily calculated as the relative frequency of the occurrence of the event.
2.基本概念和知识点
Contingency table, relative frequency
3.问题与应用
(1) Calculate and interpret probabilities from a contingency table.
Section4. The Total Probability Rule and Bayes’ Theorem

1.主要内容
The total probability rule
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Bayes’ Theorem
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2.基本概念和知识点
The total probability rule, Bayes’ Theorem

3.问题与应用
(1) Apply the total probability rule and Bayes’ theorem.
Section5. Counting Rules
1.主要内容
The factorial formula
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The combination formula
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The permutation formula (Arrangement)
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2.基本概念和知识点
The multiplication principle, combination, permutation
3.问题与应用
(1)Use a counting rule to solve a particular counting problem.
（三）思考与实践
1．掌握书上本章概念（以绿色标出）；

2．完成本章书后计算题；
3.  完成针对补充的排列组合部分的练习。
（四）教学方法与手段

1．教学方法：课堂讲授；课堂练习。

2．教学手段：多媒体教学。
Chapter 5 Discrete Probability Distribution
（一）目的与要求
1. Distinguish between discrete and continuous random variables. 

2. Describe the probability distribution of a discrete random variable. 

3. Calculate and interpret summary measures for a discrete random variable. 

4. Differentiate among risk neutral, risk averse, and risk loving consumers. 

5. Compute summary measures to evaluate portfolio returns. 

6. Describe the binomial distribution and compute relevant probabilities. 

7. Describe the Poisson distribution and compute relevant probabilities. 

（二）教学内容

Section1. Random Variables and Discrete Probability
1.主要内容
Random variable

A function that assigns numerical values to the outcomes of a random experiment

X(x1, x2， x3，….. xn)

Discrete random variable

A countable number of distinct values

e.g. rolling a dice

X={1,2,3,4,5,6}

Continuous random variable

(infinitely) uncountable values within any interval 

e.g. the waiting time for a bank service

The probability mass function of a discrete random variable X is a list of the values of X with the associated probabilities, that is, the list of all possible pairs  (x, P(X = x)). 

Probability distribution
[image: image50.png]P(X=x) 1/6 1/6 1/6 1/6 1/6 1/6




Cumulative distribution function of X is defined as P(X≤x).
[image: image51.png]P(X<x) 1/6 2/6 3/6 4/6 5/6 6/6




2.基本概念和知识点
Random variable, discrete random variable, continuous random variable, the probability mass function, cumulative distribution function of X 
3.问题与应用
(1) Distinguish between discrete and continuous random variables. 

(2) Describe the probability distribution of a discrete random variable. 

(3) Calculate and interpret summary measures for a discrete random variable. 

Section2. Expected Value, Variance, and Standard Deviation
1.主要内容
[image: image52.png]EXPECTED VALUE OF A DISCRETE RANDOM VARIABLE

Fora discrete random variable X with values x,, x,, 3, ... that occur with probabilities
P(X = x;), the expected value of X is calculated as

EX) =p=3xPX=x)




[image: image53.png]VARIANCE AND STANDARD DEVIATION OF A DISCRETE
RANDOM VARIABLE

For a discrete random variable X with values x,, 2. s, . .. that ocur with probabi
ties P(X = x;), the variance of X is calculated as

Var(X) = 02 = 2( — pPPX = x) = 2GPX =x) —p.
‘The standard deviation of X is
SDX) =

= Vo




Risk Neutrality and Risk Aversion:

A person is said to be:

  risk-averse (or risk-avoiding) - if he or she would accept a certain payment (certainty equivalent) of less than $50 (for example, $40), rather than taking the gamble and possibly receiving nothing.

  risk-neutral - if he or she is indifferent between the bet and a certain $50 payment.

  risk-loving (or risk-seeking) - if he or she would accept the bet even when the guaranteed payment is more than $50 (for example, $60).
2.基本概念和知识点
Expected Value, Variance, and Standard Deviation, Risk Neutrality and Risk Aversion
3.问题与应用
(1) Calculate and interpret summary measures for a discrete random variable: expected value, variance, and standard deviation 

(2) Differentiate among risk neutral, risk averse, and risk loving consumers. 
Section3. Portfolio Returns
1.主要内容
[image: image54.png]PORTFOLIO EXPECTED RETURN

Given a portfolio with two assets, Asset A and Asset B, the expected return of the
portfolio E(Ry) is computed as

E(R;) = woE(Ry) + Wy E(Ry).

where w, and wy are the portfolio weights (wy + wa = 1) and E(R,) and E(Ry) are
the expected returns on assets A and B, respectively.




[image: image55.png]PORTFOLIO VARIANCE
‘The portfolio variance, Var(R,) = Var(wyR, + wy Ry), is calculated as
Var(R,) = WAah + Whoh + 2WaWaoan
or, equivalently,
Var(R) = WAGA + Waoh + 2WaWa panoa

where o7} and o7 are the variances of the returns for Asset A and Asset B, respec-
tively, oy is the covariance between the returns for Asset A and Asset B, and pys is
the correlation coefficient between the returns for Asset A and Asset B.




2.基本概念和知识点
Portfolio Expected Value, Portfolio Variance
3.问题与应用
(1) Compute summary measures to evaluate portfolio returns
Section4. The Binomial Probability Distribution
1.主要内容
[image: image56.png]A Bernoulli process consists of a series of 7 independent and identical trials of an
experiment such that on each trial:

* There are only two possible outcomes, conventionally labeled success and
failure; and

* Each time the trial is repeated, the probabilities of success and failure remain
the same.




[image: image57.png]THE BINOMIAL PROBABILITY DISTRIBUTION

For a binomial random variable X, the probability of x successes in n Bernoulli
trials is

POX =) = ()prae-
forx=0,1,2,...,n. By definition, 0! = 1.

at =
TP T




[image: image58.png]EXPECTED VALUE, VARIANCE, AND STANDARD DEVIATION
OF A BINOMIAL RANDOM VARIABLE

If X is a binomial random variable, then
EX) =p=np,
Var(X) = o= npg, and
SD(X) = o = \Apq.




2.基本概念和知识点
Bernoulli process, binomial random variable, Expected Value, Variance and standard deviation of a binomial random variable
3.问题与应用
(1) Describe the binomial distribution and compute relevant probabilities
Section5. The Poisson Probability Distribution
1.主要内容
[image: image59.png]THE POISSON PROBABILITY DISTRIBUTION

For a Poisson random variable X, the probability of x successes over a given
interval of time or space is

o

PX=x) ="

forx=0,1,2,..., where p is the mean number of successes and e = 2.718 is the

base of the natural logarithm.





[image: image60.png]EXPECTED VALUE, VARIANCE, AND STANDARD DEVIATION
OF A POISSON RANDOM VARIABLE

If X is a Poisson random variable, then
EX) = p,
Var(X) = o> = . and
SD(X) = 0 = VE.




2.基本概念和知识点
Poisson random variable, Expected Value, Variance and standard deviation of a Poisson random variable
3.问题与应用
(1) Describe the Poisson distribution and compute relevant probabilities
（三）思考与实践
1．掌握书上本章概念（以绿色标出）；

2．完成本章书后计算题。

（四）教学方法与手段

1．教学方法：课堂讲授；课堂练习。

2．教学手段：多媒体教学。
Chapter 6 Continuous Probability Distributions
（一）目的与要求
1. Describe a continuous random variable. 

2. Describe a continuous uniform distribution and calculate associated probabilities. 

3. Explain the characteristics of the normal distribution. 

4. Use the standard normal table or the z table. 

5. Calculate and interpret probabilities for a random variable that follows the normal distribution. 

6. Calculate and interpret probabilities for a random variable that follows the exponential distribution. 

7. Calculate and interpret probabilities for a random variable that follows the lognormal distribution. 

（二）教学内容

Section1. Continuous Random Variables and the Uniform Probability Distribution
1.主要内容
The Continuous Uniform Distribution
[image: image61.png]THE PROBABILITY DENSITY FUNCTION

‘The probability density function f(x) of a continuous random variable X describes
the relative likelihood that X assumes a value within a given interval, where

« f(x) > 0 for all possible values x of X, and
« the area under f(x) over all values of x equals one.




[image: image62.png]THE CUMULATIVE DISTRIBUTION FUNCTION
For any value x of the random variable X, the cumulative distribution function F(x)
is computed as

F)=PX=x).




[image: image63.png]THE CONTINUOUS UNIFORM DISTRIBUTION

A random variable X follows the continuous uniform distribution if its probability
density function s

1

fora =x= b, and

f®

0 forx<aorx>b,

where @ and b represent the lower and upper limits of values, respectively, that the
random variable assumes.
‘The expected value and the standard deviation of X are computed as

B0 =p =L and sD00) = 0 = VB - a2




2.基本概念和知识点
The probability density function, the cumulative distribution function, The Continuous Uniform Distribution
3.问题与应用
(1) Describe a continuous random variable. 

(2) Describe a continuous uniform distribution and calculate associated probabilities. 

Section2. The Normal Distribution
1.主要内容
Characteristics of the Normal Distribution
The normal distribution is symmetric around its mean. In other words, the mean, the median, and the mode are all equal for a normally distributed random variable.

• The normal distribution is completely described by two parameters —the population mean μ and the population variance σ2. The population mean describes the central location and the population variance describes the dispersion of the distribution.

• The normal distribution is asymptotic in the sense that the tails get closer and closer to the horizontal axis, but never touch it. Thus, theoretically, a normal random variable can assume any value between minus infinity and plus infinity.

The following definition mathematically expresses the probability density function of the normal distribution.
[image: image64.png]THE NORMAL DISTRIBUTION

A random variable X with mean . and variance o° follows the normal distribution
if its probability density function is
» )

s = e C T

where 7 equals approximately 3.14159 and exp(x)
where e ~ 2.718 is the base of the natural logarithm.

s the exponential function




The Standard Normal Variable
[image: image65.png]STANDARD NORMAL DISTRIBUTION

A standard normal random variable Z is a normal random variable with E(Z)
and SD(Z) = 1. The z table provides cumulative probabilities P(Z < ) for positive
and for negative values of z.





Finding a Probability for a Given z Value
Finding a z Value for a Given Probability
Revisiting the Empirical Rule
2.基本概念和知识点
The normal distribution, standard normal distribution

3.问题与应用
(1) Explain the characteristics of the normal distribution. 

(2) Use the standard normal table or the z table. 

Section3. Solving Problems with Normal Distributions
1.主要内容
The Normal Transformation
[image: image66.png]THE NORMAL TRANSFORMATION: CONVERTING X INTO Z

Any normally distributed random variable X with mean sz and standard deviation o~
can be transformed into the standard normal random variable Z as

‘This normal transformation implies that any value x of X has a corresponding value
2of Z given by





The Inverse Transformation
[image: image67.png]THE INVERSE TRANSFORMATION: CONVERTING Z INTO X

A standard normal variable Z can be transformed to the normally distributed ran-
dom variable X with mean p and standard deviation o-as X = p + Zor.

‘Therefore any value z of Z has a corresponding value x of X given by x = p + 2.




2.基本概念和知识点
The normal transformation, the inverse transformation

3.问题与应用
(1) Calculate and interpret probabilities for a random variable that follows the exponential distribution. 

（三）思考与实践
1．掌握书上本章概念（以绿色标出）；

2．完成本章书后计算题。

（四）教学方法与手段

1．教学方法：课堂讲授；课堂练习。

2．教学手段：多媒体教学。
Chapter 7 Sampling and Sampling Distributions
（一）目的与要求
1. Differentiate between a population parameter and a sample statistic. 

2. Explain common sample biases. 

3. Describe simple random sampling. 

4. Distinguish between stratified random sampling and cluster sampling. 

5. Describe the properties of the sampling distribution of the sample mean. 

6. Explain the importance of the central limit theorem. 

7. Describe the properties of the sampling distribution of the sample proportion. 

（二）教学内容

Section1. Sampling
1.主要内容
population：all items of interest in a statistical problem

Sample: a subset of population

Sample Statistic: to make inferences about the unknown population parameter from sample

Bias: the tendency of a sample statistic to systematically over- or under-estimate a population parameter

  Selection bias: a systematic exclusion of certain groups from consideration for the sample

  Nonresponse bias: a systematic difference in preferences between respondents and nonrespondents to a survey or a poll
Classic Case of a “Bad” Sample: The Literary Digest Debacle of 1936
Sampling Methods
· Simple random sampling： a sample of n observations which has the same probability of being selected from the population as any other sample of n observations. Most statistical methods presume simple random samples. 
· Stratified random sampling： the population is first divided up into mutually exclusive and collectively exhaustive groups, called strata.  A stratified sample includes randomly selected observations from each stratum, which are proportional to the stratum’s size. 

· Cluster sampling： the population is first divided up into mutually exclusive and collectively exhaustive groups, called clusters.  A cluster sample includes observations from randomly selected clusters.
2.基本概念和知识点
Population, Sample, Sample Statistic, Bias, population parameter
Simple random sampling, Stratified random sampling, Cluster sampling
3.问题与应用
(1) Differentiate between a population parameter and a sample statistic. 

(2) Explain common sample biases. 

(3) Describe simple random sampling. 

(4) Distinguish between stratified random sampling and cluster sampling. 

Section2. The Sampling Distribution of the Sample Mean
1.主要内容
The Expected Value and the Standard Deviation of the Sample Mean
[image: image68.png]EXPECTED VALUE AND STANDARD DEVIATION OF THE SAMPLE MEAN

‘The expected value of X equals the population mean, or E(¥) = . The standard
deviation of X equals the population standard deviation divided by the square root of

the sample size, or SD(X) = -Z.




Sampling from a Normal Population
[image: image69.png]SAMPLING FROM A NORMAL POPULATION

For any sample size n, the sampling distribution of X is normal if the population X
from which the sample is drawn is normally distributed.

IF X is normal we can transform it into the standard normal random variable as:
X-EX) _X-p

SDX)  o/vi
Therefore any value ¥ on X has a corresponding value z on Z given by 7 = 2.

z




The Central Limit Theorem
[image: image70.png]THE CENTRAL LIMIT THEOREM FOR THE SAMPLE MEAN
For any population X with expected value . and standard deviation o, the sampling
distribution of X will be approximately normal if the sample size n is sufficiently
large. As a general guideline, the normal distribution approximation is justified
when 7 = 30.
As before, if X is approximately norma, then we can transform it o Z = 7%





2.基本概念和知识点
The Expected Value and the Standard Deviation of the Sample Mean, Sampling from a Normal Population, The Central Limit Theorem
3.问题与应用
(1) Describe the properties of the sampling distribution of the sample mean. 

(2) Explain the central limit theorem for the sample mean. 

Section3. The Sampling Distribution of the Sample Proportion
1.主要内容
The Expected Value and the Standard Deviation of the Sample Proportion
[image: image71.png]EXPECTED VALUE AND STANDARD DEVIATION
OF THE SAMPLE PROPORTION

The expected value of P equals the population proportion, or E(P) = p.
‘The standard deviation of P equals SD(P)





  The central limit theorem for the sample proportion
  For any population proportion p, the sampling distribution of    is approximately normal if the sample size n is sufficiently large. As a general guideline, the normal distribution approximation is justified when np≥ 5 and n(1- p) ≥ 5. 

2.基本概念和知识点
The Expected Value and the Standard Deviation of the Sample Proportion
The central limit theorem for the sample proportion
3.问题与应用
(1) Describe the properties of the sampling distribution of the sample proportion.
(2) Explain the central limit theorem for the sample proportion. 

（三）思考与实践
1．掌握书上本章概念（以绿色标出）；

2．完成本章书后计算题。

（四）教学方法与手段

1．教学方法：课堂讲授；课堂练习。

2．教学手段：多媒体教学。
Chapter 8 Estimation
（一）目的与要求
1. Discuss point estimators and their desirable properties. 

2. Explain an interval estimator. 

3. Calculate a confidence interval for the population mean when the population standard deviation is known. 

4. Describe the factors that influence the width of a confidence interval. 

5. Discuss features of the t distribution. 

6. Calculate a confidence interval for the population mean when the population standard deviation is not known. 

7. Calculate a confidence interval for the population proportion. 

（二）教学内容

Section1. Point Estimators and Their Properties
1.主要内容
Point Estimators
[image: image72.png]POINT ESTIMATORS AND POINT ESTIMATES

A point estimator is a function of the random sample used to make inferences
about the value of an unknown population parameter. A point estimate is the value
of the point estimator derived from a given sample.




Properties of Point Estimators

UNBIASEDNESS   An estimator is unbiased if its expected value equals the unknown population parameter being estimated. 

EFFICIENCY  An unbiased estimator is efficient if its standard error is lower than that of other unbiased estimators. 

CONSISTENCY An estimator is consistent if it approaches the unknown population parameter being estimated as the sample size grows larger. 

2.基本概念和知识点
Point estimators, unbiasedness, efficiency, consistency
3.问题与应用
(1) Discuss point estimators and their desirable properties.
Section2. Confidence Interval of the Population Mean when  is Known

1.主要内容
Confidence Interval

[image: image73.png]CONFIDENCE INTERVAL FOR s WHEN & IS KNOWN
A 100(1 — @)% confidence interval of the population mean 4« when the population
standard deviation ¢ is known is computed as

2rpl o [1-zadttundy





Constructing a Confidence Interval for μ When σ Is Known
[image: image74.png]CONFIDENCE INTERVAL FOR s WHEN o IS KNOWN

A 100(1 — )% confidence interval of the population mean y when the population
standard deviation o is known is computed as

Trapd o [X-mndn T+ zadg]




The Width of a Confidence Interval 
2.基本概念和知识点
Confidence interval, constructing a Confidence Interval for μ When σ Is Known, The Width of a Confidence Interval
3.问题与应用
(1) Explain an interval estimator. 

(2) Calculate a confidence interval for the population mean when the population standard deviation is known. 

(3) Describe the factors that influence the width of a confidence interval.
Section3. Confidence Interval of the Population Mean when  is Unknown
1.主要内容
The t Distribution
[image: image75.png]THE t DISTRIBUTION
If repeated samples of size 1 are taken from a normal population with a finite vari-

ance, then the statistic T = - follows the f distribution with (n — 1) degrees of
freedom, df.




Constructing a Confidence Interval for μ When σ Is Unknown
[image: image76.png]CONFIDENCE INTERVAL FOR s WHEN & IS NOT KNOWN

A 100(1 — )% confidence interval of the population mean p when the population
standard deviation o is not known is computed as

I s % s
XE gz OF [x ey e X + "MW]'
where s s the sample standard deviation.




2.基本概念和知识点
The t Distribution, Constructing a Confidence Interval for μ When σ Is Unknown
3.问题与应用
(1) Discuss features of the t distribution. 

(2) Calculate a confidence interval for the population mean when the population standard deviation is not known. 

Section4. Confidence Interval of the Population Proportion
1.主要内容
[image: image77.png]CONFIDENCE INTERVAL FOR p.
A 100(1 — a)% confidence interval of the population proportion p is computed as

P enVP2 o [p- 2V EP 4, HOTP)





2.基本概念和知识点
Confidence interval for p

3.问题与应用
(1) Calculate a confidence interval for the population proportion.
（三）思考与实践
1．掌握书上本章概念（以绿色标出）；

2．完成本章书后计算题。

（四）教学方法与手段

1．教学方法：课堂讲授；课堂练习。

2．教学手段：多媒体教学。
Chapter 9 Hypothesis Testing
（一）目的与要求
1. Define the null hypothesis and the alternative hypothesis. 

2. Distinguish between Type I and Type II errors. 

3. Explain the steps of a hypothesis test using the p -value approach. 

4. Explain the steps of a hypothesis test using the critical value approach. 

5. Differentiate between the tests statistics for the population mean. 

6. Specify the test statistic for the population proportion. 

（二）教学内容

Section1. Introduction to Hypothesis Testing
1. 主要内容
[image: image78.png]NULL HYPOTHESIS VERSUS ALTERNATIVE HYPOTHESIS

‘When constructing a hypothesis test, we define a null hypothesis, denoted g, and
an alternative hypothesis, denoted H,. We conduct a hypothesis test to determine
whether or not sample evidence contradicts H.



   

The Decision to “Reject” or “Not Reject” the Null Hypothesis
Defining the Null Hypothesis and the Alternative Hypotheses
Type I Error and Type II Error
2. 基本概念和知识点

Null Hypothesis and the Alternative Hypotheses, Type I Error and Type II Error
ONE-TAILED VERSUS TWO-TAILED HYPOTHESIS TESTS  
3. 问题与应用

(1) Define the null hypothesis and the alternative hypothesis. 

(2) Distinguish between Type I and Type II errors

(3) Distinguish between one-tailed test and two-tailed test
Section2. Hypothesis Test of the Population Mean when σ is Known

1. 主要内容
[image: image79.png]TEST STATISTIC FOR s WHEN o IS KNOWN

The value of the test statistic for the hypothesis test of the population mean s
when the population standard deviation o is known is computed as 7 = =22
where u, is the hypothesized mean value.





The p -Value Approach
[image: image80.png]THE p-VALUE APPROACH
Under the assumption that 2 = i, the p-value is the likelihood of observing a
‘sample mean that is at least as extreme as the one derived from the given sample. Its
calculation depends on the specification of the alternative hypothesis.

Hem>p Right tal probabiity: PZ =)

Hip < po Left-tail probabiiity: AZ= 2

Hiwt po T tal probabilty: 227 = 2if 2> Oor
Wz=2itz<0

The decision rule: Reject Ho if p-value < a.




The Critical Value Approach
[image: image81.png]THE CRITICAL VALUE APPROACH
‘The critical value approach specifies a region such that if the value of the test statis-
tic falls into the region, the null hypothesis i rejected. The critical value depends on
the specification of the altenative hypothesis.

Aternative Hypothesis Gitial
Hep>p Right-tailed ciicalvalue i ., where AZ = 22 = a.
Hep<pe Left-tailed ariticl value is 2., where PZ = —z.)
Hep# Tewo talled atical vabues —Z.r, e 2 where PZ= 7).

The decision rule:

« Reject Hyif 2 > 2, for a right-tailed test.

* Reject Hy if 2 < —2, for a lefi-tailed test.
 Reject Hoif 2> 2,p 002 < ~Zup.





Confidence Intervals and Two-Tailed Hypothesis Tests
2. 基本概念和知识点

The p -Value Approach, the Critical Value Approach, Confidence Intervals and Two-Tailed Hypothesis Tests
3. 问题与应用

(1) Explain the steps of a hypothesis test using the p -value approach. 

(2) Explain the steps of a hypothesis test using the critical value approach. 

Section3. Hypothesis Test of the Population Mean when σ is Unknown
1. 主要内容
[image: image82.png]TEST STATISTIC FOR j WHEN o IS UNKNOWN

‘When the population standard deviation o is unknown, the test statistic for test-
ing the population mean p is assumed to follow the t,; distribution with n — 1
degrees of freedom, and its value s computed as f





2. 基本概念和知识点

Test statistic for population mean when σ is unknown

3. 问题与应用

(1) Differentiate between the tests statistics for the population mean.
Section4. Hypothesis Test of the Population Proportion
1. 主要内容
[image: image83.png]TEST STATISTIC FOR p
The teststatisic for the hypothesis test of the population proportion p s assumed
to follow the z distribution and its value is computed as z = . where

P = x/nand p, s the hypothesized value of the population proportion.





2. 基本概念和知识点

Test statistic for p

3. 问题与应用

(1) Specify the test statistic for the population proportion.
（三）思考与实践
1．掌握书上本章概念（以绿色标出）；

2．完成本章书后计算题。

（四）教学方法与手段

1．教学方法：课堂讲授；课堂练习。

2．教学手段：多媒体教学。
Chapter 10 Statistical Inference Concerning Two Populations
（一）目的与要求
1. Make inferences about the difference between two population means based on independent sampling. 

2. Make inferences about the mean difference based on matched-pairs sampling. 

3. Make inferences about the difference between two population proportions based on independent sampling. 

（二）教学内容

Section1. Inference Concerning the Difference between Two Means
1. 主要内容
Independent random samples
Confidence Interval for μ1 − μ2
[image: image84.png]CONFIDENCE INTERVAL FOR g, — 4
A 100(1 — a)% confidence interval of the difference between two population means
1~ pais given by:
1. (0~ %) * 2n\/2 + % ifthe population variances, o and o7, are Known.
2. (64— %) * tn\[53(4 + ). if o} and o2 are unknown but assumed equal. A
pooled estimate of the common variance is 5% = , where 5}

w2
and s} are the corresponding sample variances, and the degrees of freedom are
df=m+m=2

3. (5= %) % lung\3s + 2. if 0} and 0% are unknown and cannot be assumed

; Gilm + n
oqual. Tho dogres o e = T — 1+ G

)
the resultant value for df s rarely an integer, e generally round the value
down to obtain the appropriate { value from the  table.

 Since




  

  Hypothesis Test for μ1 − μ2
[image: image85.png]TEST STATISTIC FOR TESTING iy — iz
1. If o and o7 are known, then the test statistic is assumed to follow the z distri-

0 follow the , distribution and its value is calculated as 1,

_m -1
where 52 = (-

3. If o} and o7 are unknown and cannot be assumed equal, then the test
statistic is lsﬂmled to follow the £ distribution and its value is calculated
_G-x) - ifm + By =
Via A= GaTn v+ Gnln D"

down o the nearest integer.





  The Test Statistic

[image: image86.png]TEST STATISTIC FOR TESTING g1 — p2.
. If ot and o7 are known, then the test statistic is assumed to follow the z distri-
bution and its value is calculated as z = %X _

. If o} and 3 are unknown and cannot be assumed equal, then the test
statistic is assumed to follow the £ distribution and its value is calculated

_Emw = G/ + 5P .
wla= ‘/(f ] = G 0+ T = 5 ™
7+

down to the nearest integer.





2. 基本概念和知识点

Independent random samples, Confidence Interval for μ1 − μ2, Hypothesis Test for μ1 − μ2, The Test Statistic for μ1 − μ2
3. 问题与应用

(1) Make inferences about the difference between two population means based on independent sampling.
Section2. Inference Concerning Mean Differences
1. 主要内容
Recognizing a Matched-Pairs Experiment
Confidence Interval for μD
[image: image87.png]CONFIDENCE INTERVAL FOR po
A 100(1 — a)% confidence interval of the mean difference pp is given by:

A Lpgsp/VT

where @ and s, are the mean and the standard deviation, respectively, of the n sam-
ple differences, and df = n — 1.




Hypothesis Test for μD
[image: image88.png]Leff
Hot pir — p2 = do

d Test

He iy — o < do




    

  The Test Statistic

[image: image89.png]TEST STATISTIC FOR HYPOTHESIS TESTS ABOUT 4o

‘The test statistic for hypothesis tests about  is assumed to follow the £ distribu-
tion with df = n — 1, and its value is

fod=ds

s = o
where @ and sp are the mean and standard deviation, respectively, of the 1 sample
differences, and dy is a given hypothesized mean difference.





2. 基本概念和知识点

Recognizing a Matched-Pairs Experiment, Confidence Interval for μD, Hypothesis Test for μD, The Test Statistic for μD
3. 问题与应用

(1) Make inferences about the mean difference based on matched-pairs sampling.
Section3. Inference Concerning the Difference between Two Populations
1. 主要内容
Confidence Interval for p1 − p2
[image: image90.png]CONFIDENCE INTERVAL FOR p, — p
A 100(1 — @)% confidence interval for the difference between two population pro-
portions p; — pa s given by:
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    Hypothesis Test for p1 − p2
[image: image91.png]


 

   The Test Statistic

[image: image92.png]TEST STATISTIC FOR TESTING
“The test statistic is assumed (o follow the z distribution.
1. If the hypothesized difference dj is zero, then the value of the test statistic is





2. 基本概念和知识点

Confidence Interval for p1 − p2, Hypothesis Test for p1 − p2, The Test Statistic for p1 − p2
3. 问题与应用

(1) Make inferences about the difference between two population proportions based on independent sampling.
（三）思考与实践
1．掌握书上本章概念（以绿色标出）；

2．完成本章书后计算题。

（四）教学方法与手段

1．教学方法：课堂讲授；课堂练习。

2．教学手段：多媒体教学。
Chapter 11 Statistical Inference Concerning Variance
（一）目的与要求
1. Discuss features of the 
[image: image93.wmf]2
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 distribution
2. Construct a confidence interval for the population variance 

3. Conduct a hypothesis test for the population variance
4. Discuss features of the F distribution
5. Construct a confidence interval for the ratio of two population variances.
6. Conduct a hypothesis test for the ratio of two population variance
（二）教学内容

Section1. Inference Concerning the Population Variance
1. 主要内容
  Sampling Distribution of S2
[image: image94.png]THE SAMPLING DISTRIBUTION OF "~ 115

taken from a normal population with a finite variance, then
5" follows the xGy distribution with df = n — 1.

If a sample of size
the statistic x = &





Locating 
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[image: image96.png]LOCATING x3-VALUES ON THE LEFT TAIL

For a xj distributed random variable, xi_.. represents a value such that
P(X§<)21g) = a, or equivalently, POy = X} ) = 1 — a.




Hypothesis Test for the Population Variance

[image: image97.png]



2. 基本概念和知识点
Sampling Distribution of S2, Locating 
[image: image98.wmf]2

df

x

- Values and Probabilities, Hypothesis Test for the Population Variance
3. 问题与应用
(1) Discuss features of the 
[image: image99.wmf]2

c

 distribution
(2) Construct a confidence interval for the population variance 

(3) Conduct a hypothesis test for the population variance
Section2. Inference Concerning the Ratio of Two Population Variance
1. 主要内容
  Locating F(df1, df2)-Values and Probabilities
[image: image100.png]FIGURE 11.6 Graphical depiction of P(Fs = Fuiss5)





[image: image101.png]LOCATING Fuanary-VALUES IN THE LEFT TAIL

For a Fiy, ) distributed random variable, F) ., represents a value such that the
‘area under the curve (o the left of F\_, i, is e, thatis, P(Fiy i < Fi_o ) = -
It is convenient to reverse the order of degrees of freedom and determine
Froaan as

F,

1
BB F



 

  Confidence Interval for the Ratio of Two Population Variances

[image: image102.png]CONFIDENCE INTERVAL FOR o7/0}
‘A 100(1 — @)% confidence interval for the ratio of the population variances o}/a3

is computed as
(B (Fmeel

where for samples of size 1, and . dfi = n, — 1 and dfs = my —





  Hypothesis Test for the Ratio of Two Population Variances

[image: image103.png]Hedd/ai=1





[image: image104.png]TEST STATISTIC FOR o/0}

‘The value of the test statistic for the hypothesis test of the ratio of two population
variances o}/3 is computed as

Fuap = $i/53,
where for samples of size n, and n,, df; = n, — 1 and dfy = n, —





[image: image105.png]PLACING THE LARGER SAMPLE VARIANCE IN THE NUMERATOR

Itis preferable to place the larger sample variance in the numerator of the i, sta-
tistic. The resulting value allows us to focus only on the right tail of the distribution.




2. 基本概念和知识点
Locating F(df1, df2)-Values and Probabilities
Confidence Interval for the Ratio of Two Population Variances
Hypothesis Test for the Ratio of Two Population Variances
3. 问题与应用
(1) Discuss features of the F distribution
(2) Construct a confidence interval for the ratio of two population variances.
(3) Conduct a hypothesis test for the ratio of two population variance
（三）思考与实践
1．掌握书上本章概念（以绿色标出）；

2．完成本章书后计算题。

（四）教学方法与手段

1．教学方法：课堂讲授；课堂练习。

2．教学手段：多媒体教学。
Chapter 12 Chi-Square Tests
（一）目的与要求
1. Conduct a goodness-of-fit test for a multinomial experiment 

2. Determine whether two classification of a population are independent 

3. Conduct a goodness-of-fit test for normality
4. Conduct the Jarque-Bera test for normality 

（二）教学内容

Section1. Goodness-of-Fit Test for a Multinomial Experiment
1. 主要内容
[image: image106.png]A MULTINOMIAL EXPERIMENT

A multinomial experiment consists of a series of 7 independent and identical trials

of a random experiment, such that for each trial:

‘There are k possible outcomes or categories, called cells.

Each time we repeat the trial, the probability p; that the outcome falls into a
particular cell remains the same.

‘The sum of the cell probabilities is one, that s, py +ps + - - - + py =1




[image: image107.png]GOODNESS-OF-FIT TEST STATISTIC

For a multinomial experiment with k categories, the test statistic follows the Xy
distribution with k — 1 degrees of freedom. The value of the test statistic is calcu-

lated as
0= e
G-zl
where 0;and ¢, = n X p;are the observed and expected frequency in the ith category,
respectively.
Note: The test is valid so long as the expected frequencies in each category are five
or more.




2. 基本概念和知识点
A multinomial experiment, Goodness-of-fit test statistic
3. 问题与应用
(1) Conduct a goodness-of-fit test for a multinomial experiment
Section2. Chi-Square Test for independence
1. 主要内容
Calculating Expected Frequencies

[image: image108.png]CALCULATING EXPECTED FREQUENCIES
FOR A TEST OF INDEPENDENCE
‘We use the following general formula to calculate the expected frequencies for each
cell in a contingency table:
_ (Rowi total)(Column j total)

& Sample Size




[image: image109.png]TEST STATISTIC FOR A TEST OF INDEPENDENCE

For a contingency table with r rows and ¢ columns, the test statistic follows the ¥y
distribution with df = (r — 1)(c — 1). The value of the test statistic is calculated as

05— e
K- 3

where 0; and e; are the observed and the expected frequencies in the ith row and the

jth column, respectively.

Note: This test is valid only when the expected frequencies in each cell are five or
more.





2. 基本概念和知识点
Expected frequencies for a test of independence, test statistic for a test of independence
3. 问题与应用

(1) Determine whether two classification of a population are independent
Section3. Chi-Square Test for Normality
1. 主要内容
The Goodness-of-Fit Test for Normality

[image: image110.png]GOODNESS-OF-FIT TEST STATISTIC FOR NORMALITY

The goodness-of-it test statistic for normality follows the xj distribution with
df = k — 3 and its value is calculated as

PO

where 0; and ¢; are the observed frequency and the expected frequency in the ith
category, respectively, and & is the number of class intervals (categories) of the
frequency distribution.

Note: When constructing the frequency distribution, we must ensure that the
expected frequencies for each class equal five or more. If necessary, the number
of classes can be adjusted by combining adjacent classes until this condition is
achieved.





The Jarque-Bera test for Normality
[image: image111.png]THE JARQUE-BERA TEST STATISTIC FOR NORMALITY

The Jarque-Bera JB test st for normality follows the x distribution with
df = 2 and its value is calculated as.

JB =5 = (n/6)[S* + K*/4],

where 7 is the sample size, § is the skewness coefficient, and K is the kurtosis
coefficient.





2. 基本概念和知识点
The Goodness-of-Fit Test for Normality

The Jarque-Bera test for Normality
3. 问题与应用
(1) Conduct a goodness-of-fit test for normality
(2) Conduct the Jarque-Bera test for normality 

（三）思考与实践
1．掌握本课程习题集的本章概念；

2．完成老师布置的本课程习题集的本章计算题。

（四）教学方法与手段

1．教学方法：课堂讲授；课堂练习。

2．教学手段：多媒体教学。
五、各教学环节学时分配
	教学环节

教学时数


课程内容
	讲

课
	习

题

课
	讨

论

课
	实验
	其他教学环节
	小

计

	Chapter 1
	3
	 
	
	
	
	3

	Chapter 2
	2
	1
	
	
	
	3

	Chapter 3
	2
	1
	
	
	
	3

	Chapter 4
	3
	1
	
	
	
	4

	Chapter 5
	3
	1
	
	
	
	4

	Chapter 6
	3
	1
	
	
	
	4

	Exercises and Midterm
	
	2
	1
	
	
	3

	Chapter 7
	3
	1
	
	
	
	4

	Chapter 8
	3
	1
	
	
	
	4

	Chapter 9
	3
	1
	
	
	
	4

	Chapter 10
	3
	1
	
	
	
	4

	Chapter 11
	2
	1
	
	
	
	3

	Chapter 12
	2
	1
	
	
	
	3

	Review
	
	1
	1
	
	
	2

	合计
	32
	14
	2
	
	
	48


“各教学环节学时分配”中，“其它教学环节”主要指习题课、课堂讨论、课程设计、观看视频、现场参观等教学环节。

六、课程考核

（一）考核方式

平时成绩包括考勤、每一章练习题和课堂测验。期末进行纸质试卷考试。

（二）成绩构成
平时成绩占比：40%      期末考试占比：60%
（三）成绩考核标准
课程考核内容既包括了课程中讲授的专业知识点，也包括了思政教学内容。思政教学内容的考核占总成绩的5-10%，考核题型可以根据出卷老师的设计和思政教学的内容来确定。
七、推荐教材和教学参考资源
推荐教材：（美）Jaggia /Kelly, Business Statistics: Communicating with Numbers, McGraw-Hill Irwin, 2013.
参考书目：

（1） （美）Freedman, Pisani, Purves,《Statistics》, W.W. Norton & Company, Inc., 2007
（2） （美）Utls, Heckard,《Mind on statistics 4th Edition》,  Duxbury Press, 2011
（3） （美）John Rice,《Mathematical Statistics and Data Analysis, 3rd Edition》，Duxbury Press, 2006
其他教学资源
（1）中国统计局 http://www.stats.gov.cn/
（2）中国商业统计学会 http://www.china-cssc.org/
七、其他说明
    本课程是全英课程，因此教材、授课以及考试都以英文进行。同时，这门课程目前授课对象是金融学中外联合培养项目班的学生，作为一门与国外高校合作课程，为实现学分互认，此课程也需要国外合作高校的审核通过。
大纲修订人：姚燕                         修订日期：2020.11.25
大纲审定人：李亚青                       审定日期：2020.12.20
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