统计学

Statistics

一、课程基本情况：

课程名称：统计学

课程编号：11110470

课程学时：56

课程学分：3.5

课程分类：必修

开设学期：秋季

开课单位：经济管理学院“统计学课程小组”  

使用专业：所有专业

先 修 课：概率论与数理统计

课程负责：杨汭华

二、课程内容简介

《统计学》是一门搜集、整理和分析社会经济统计数据的方法论科学，其目的在于探索数据内在的数量规律性。本课程的教学旨在传授学生进行数据搜集、整理和分析的方法和工具，培养学生从事实际数量分析的能力。所以，在课堂教学的同时，还结合实际问题讲解相关内容在统计软件（如Excel）上的实现形式。本课程共介绍8章内容。第一章是关于统计学的基本概念。第二章介绍数据资料的收集、整理的方法技术和统计数据的展示形式；第三章为描述统计，介绍总量指标、相对指标、数据集中趋势和分散程度的描述指标。第四章为推断统计，介绍如何根据样本信息对总体参数进行点估计、区间估计和假设检验；第五章为相关与回归分析,主要介绍双变量之间相关关系的测定以及线性回归模型的设定;第六章是关于时间数列分析，涉及到传统时间序列的分析指标和影响时间序列的因素的分析方法如移动平均法、季节指数法等；第七章是关于统计指数的内容，主要涉及统计指数的种类、编制方法及指数体系分析；第八章介绍列联分析，主要介绍卡方检验在实际中的应用。

　　                   Brief Introduction on Statistics

Statistics is the science of collecting, organizing, presenting, analysis, and interpreting numerical data from society and economy, aiming at surveying the quantitative laws. As the name implies, the major objective of this course is to assist the students in mastering statistical techniques or tools of how to gather dada, how to handle data, how to analyze and understand data. Therefore, we show and teach the students to use the statistical software such as Excel to understand data processing methods related to the relative contents of every chapter. The course is divided into 8 chapters. Chapter 1 is about basic concepts on statistics. Chapter 2 tells the way to collect data of first hand, organize data into frequency distribution, present data using graphic techniques as line, bar charts, and pie charts. Chapter 3 is about descriptive statistics, dealing with presenting data in different type of variables: absolute number, relative number, average number, variant number. Chapter 4 gives the inferential statistics, dealing with taking sample from a population and making estimates about a characteristic of that population based on the result: point and interval estimation of population parameter and hypothesis testing. Chapter 5 mainly explains how to find the correlation between two variables and how to set up linear regression model. Chapter 6 is about classical time series analysis, including time series indicators, major factors which make the time series fluctuate and time series analysis methods such as moving average and seasonal index. Chapter 7 is about statistical index numbers, mainly giving the types and the construction of index numbers and the analysis of index number systems. Lastly, Chapter 8 gives the contingency table analysis, in which chi-square test is mainly introduced.       
三、各部分教学纲要

课堂讲授部分教学内容要点、基本要求及学时数（共56学时）
第一章 统计总论（4学时）
    统计学的含义、统计工作过程，统计学有关的基本概念，统计学的研究方法，EXCEL在统计学中的应用。重点是统计学的研究对象与基本方法，统计学的基本概念。

第二章 统计调查和资料整理（8学时）

统计调查的意义与分类，统计调查的方式、方法、数据来源渠道，统计调查问卷设计，各种调查方法的适用条件以及结合运用，统计调查方案的编制，统计分组的意义、作用、类型、关键、特点、原则及统计分组标志的选择等，分配数列编制、次数分布主要类型、统计汇总与统计图表绘制基本原则和方法，统计表的概念、结构和种类，EXCEL应用:数据整理和频数分布。重点与难点是普查与抽样调查的组织特点与应用意义、各种调查方式的区别、统计调查方案编制、分布数列编制。

第三章 描述统计（8学时）

总量指标的意义、分类及特点，计算总量指标的主要方法、基本原则与计量单位，相对指标的意义与种类，各种相对指标的计算公式、含义及在统计分析中的应用，平均指标的特点与作用，算术平均数、几何平均数、调和平均数、中位数、众数的概念和含义、计算公式与运用的特点，标志变异指标的作用与种类，全距、平均差、标准差、变异系数的含义、特点及计算公式，EXCEL应用：描述统计量计算。重点是总量指标类型，相对指标的划分与计算分析，平均数的计算与相互之间的联系，标准差及变异系数的计算及应用。

第四章 推断统计（8学时）

抽样推断的意义、特点及有关的基本概念，抽样误差的含义及影响因素、抽样平均误差与极限误差的计算，点估计、区间估计的方法，常见抽样组织形式的应用特点及抽样误差的计算，必要样本容量的确定，假设检验的概念，两类错误、假设检验的应用，EXCEL应用：求总体参数的置信区间和进行假设检验。重点与难点是抽样误差的计算，区间估计的原理与过程、假设检验的原理。

第五章 相关与回归分析（7学时）

相关分析的意义与种类，相关分析的基本方法，相关系数含义和计算，相关关系的判定，   回归分析的含义与类型，相关与回归分析的联系，一元线性回归模型的建立、最小二乘法（OLS）估计模型参数，对回归模型的评价方法，回归模型的预测应用，EXCEL应用：进行相关与回归分析。重点与难点是相关分析的基本方法，最小二乘法。

第六章 时间数列分析（7学时）

时间数列的概念与编制原则、时间数列的种类及其特点，现象的发展水平，增减水平，平均发展水平指标的含义与计算公式，现象发展速度，增长速度，平均速度指标的计算方法及其应用，时间数列的影响因素，着重长期趋势分析，包括移动平均法，指数平滑法，数学模型法的原理与具体计算，季节指数的两种基本测定方法，EXCEL应用：移动平均法、指数平滑法、季节变动分析法。重点是平均发展水平分析、发展速度分析、长期趋势分析。

第七章 统计指数（6学时）

统计指数的概念与分类，统计指数的作用，总指数的两种编制方法：综合指数与平均数指数的计算原理，计算公式、相互联系、两者在实际运用上的差异，了解几种常用指数的计算，指数体系的构成原理，掌握总量指标变动因素分析方法，总平均指标变动因素分析及相应指数体系建立的方法，指数数列的种类及其编制方法。重点是综合指数与平均指数的编制。难点是总量指标与平均指标变动的两因素变动分析。 

第八章 列联分析（4学时）

列联表及其应用，卡方分布在列联分析中的应用，列联分析的相关测量，EXCEL应用：卡方检验。重点是卡方分布在列联分析中的应用。

总复习 （2学时）和答疑（2学时）

习题作业安排

教材各章均附有习题，由教师有选择地布置给学生，要求每个学生都要及时完成，并交教师批改。教师对学生作业中出现的普遍性问题在每次作业返还给学生时在课堂上给予讲解。
四、教材名称、主编人、出版社、出版时间及版次及主要教辅材料

教材：《统计学》，贾俊平、何晓群、金勇进，中国人民大学出版社，2000.7第1版

主要教辅材料：

1、贾怀勤，《应用统计》，对外经济贸易大学出版社，2005.3

2、董逢谷，《统计学案例集》，上海财经大学出版社，2002
3、朱建中、邵建利，《统计学应用软件：EXCEL和SAS》，上海财经大学出版社， 2002

4、孙允午，《统计学习题集》，上海财经大学出版社，2002
5、袁卫、庞浩、曾五一，《统计学》，高等教育出版社，2000

6、陈仁恩，《统计学原理习题解答问题辨析》，中国统计出版社，2003 
7、徐国祥，《统计学》，上海财经大学出版社，2001 

8、[美]W.门登霍尔，J.E.雷恩缪斯著，王寿安译，《现代经济管理统计方法》，黑龙江人民出版社，1998
       9、Robert D. Mason and Douglas A. Lind, Statistical Techniques in Business and Economics,机械工业出版社, 1998 

10、David Freedman、Robert Pisani、Roger Purves、Ani Adhikaris[美]，《统计学》，中国统计出版社，1997.10

执笔人：杨汭华

审定人：陈秀凤、穆月英

Statistics A

1. Basic information

Course code: 11110470

Total teaching hours: 56_, among which__44_ hours for lectures, _12_ hours for experiments, ______hours for on-line teaching.  
Credits: 3.5
Type of the course: Compulsory 
Teaching terms: Spring 
Owner of the course: Teaching group, College of Economics and Management 
Majors applicable:  All
Prerequisites: Mathematical statistics
Person in charge of the course:  Ruihua YANG
2. Course description 

   Statistics is the science of collecting, organizing, presenting, analysis, and interpreting numerical data from society and economy, aiming at surveying the quantitative laws. As the name implies, the major objective of this course is to assist the students in mastering statistical techniques or tools of how to gather dada, how to handle data, how to analyze and understand data. Therefore, we show and teach the students to use the statistical software such as Excel to understand data processing methods related to the relative contents of every chapter. The course is divided into 8 chapters. Chapter 1 is about basic concepts on statistics. Chapter 2 tells the way to collect data of the first hand, organize data into frequency distribution, present data using graphic techniques as line, bar charts, and pie charts. Chapter 3 is about descriptive statistics, dealing with presenting data in different type of variables: absolute number, relative number, average number, variant number. Chapter 4 gives the inferential statistics, dealing with taking sample from a population and making estimates about a characteristic of that population based on the result: point and interval estimation of population parameter and hypothesis testing. Chapter 5 mainly explains how to find the correlation between two variables and how to set up linear regression model. Chapter 6 is about classical time series analysis, including time series indicators, major factors which make the time series fluctuate and time series analysis methods such as moving average and seasonal index. Chapter 7 is about statistical index numbers, mainly giving the types and the construction of index numbers and the analysis of index number systems. Lastly, Chapter 8 gives the contingency table analysis, in which chi-square test is mainly introduced.     
3. Design of each teaching section

(1) The main contents of each teaching section, basic requirements, and teaching hours 
Chapter 1  Introduction 
·What is meant by Statistics? The procedure of Statistical work
·Definitions of terms about Statistics: population, sample, mark, indicator, and types of Statistics
·Levels of measurement
·Research methods of Statistics

·Softwares used in Statistics
Basic requirements: statistical procedure, levels of measurement. 4 credits

Chapter 2  Data Collecting and Organizing
·Concepts and types of statistical survey 
·Survey methods of dataing collecting and data sources
·Survey tool: questionnaire design
·Combining uses of survey methods and conditions of application 
·Statistical project drawing-up
·Statistical grouping
·Steps in developing a frequency distribution  
·Concepts, structure and types of statistical table, the presentation of statistical graphs
Basic requirements: characteristics and uses of general survey and sampling survey, differences between survey types, statistical project drawing-up, construction of a frequency distribution. 6 credits
Chapter 3  Descriptive Statistics
·Concept, types, and characteristics of quantitative indicator 
·Concept, types, uses, and calculation of relative number
·Measures of central tendency: arithmetic mean, weighted mean, harmonic mean, geometric mean, mode, and the median 
· Measures of dispersion: range, interquartile range, mean deviation, standard deviation, and coefficient of variation, the explain of characteristics, uses, advantages, and disadvantages for each
·Coefficient of kurtosis and skewness
Basic requirements: calculations on quantitative indicator, relative indicators, averages, standard deviation and coefficient of variation. 6 credits

Chapter 4  Inferential Statistics 
·Concept and characteristics of inferential statistics 
·Sampling error: actual error, standard error of the sample mean, and limit error 
·Point estimate and interval estimate
·Common sampling methods: simple random sampling, systematic random sampling, stratified random sampling, cluster sampling 
·Calculation of sample size when allowable error, degree of confidence and sample deviation are determined for a pilot survey
·Procedure used in hypothesis testing, one-tailed and two-tailed significance testing 
·Hypothesis testing about a single population mean and the difference between two population means for large sample and small sample
·Hypothesis testing about a single population proportion and the difference between two population proportions for large sample and small sample   
·P-value in hypothesis testing
·TypeⅠerror and type Ⅱ error about hypothesis testing
Basic requirements: determining standard error of the sample mean and proportion, interval estimate for population mean and population proportion, procedure of hypothesis testing. 12 credits
Chapter 5  Correlation and Linear Regression
·Correlation analysis: definition, types, scatter diagram and correlation coefficient 
·Linear regression equation estimation: principle of least squares method 

·Regression model evaluation: coefficient of determination, standard error estimate, t-test about regression coefficient and F-test about regression equation
·Computation of the standard of estimate and explain its use 
·Regression model use: conduct a confidence interval and prediction interval for the estimates of the dependent variable
Basic requirements: correlation coefficient on correlation analysis, least squares method on regression analysis. 5 credits
Chapter 6  Time Series Analysis
·Definition, types, characteristics of time series
·Time series descriptive analysisⅠ: increment, development speed with fixed base period, development speed with link-relative method, growth ratio
·Time series descriptive analysis Ⅱ: average developing level, average developing speed, average growth rate, and the absolute value of increasing 1%
·Components of a time series: secular trend, seasonal variation, cyclical variation, and irregular variation; Additive model and multiplicative model
·Methods of the secular trend measuring: moving average, least squares and exponential smoothing
·Methods of the seasonal variation measuring: season index, detrend method
·Conducting a seasonally adjusted forecast

Basic requirements: calculation of average developing level, average increasing rate, and secular trend analysis. 5 credits
Chapter 7  Index Number
·Definition, types, functions of index number
·Index types and examples: price index, quantity index, value index and special-purpose index

·Construction of index number: simple index number, composite index number (Laspeyres index, Paasche index)
·Construction of index system for aggregate indicator
·Construction of index system for average indicator
Basic requirements: indexing methods of quality index number and quality index number, two-factor analysis with index number system. 4 credits

Chapter 8  Contingency Analysis
  ·Contingency table and application
·Application of chi-square distribution in contingency analysis, limitation of chi-square
·Goodness-of-fit test: equal expected frequencies, characteristics of the chi-square distribution

·Contingency table analysis: ( coefficient of correlation, coefficient of contingency, V coefficient of correlation
Basic requirements: Application of chi-square distribution in contingency analysis. 4 credits

 (2) The contents and requirements of the sections of experiments 
EXCEL operation 1: Statistical Tabulating and Graphing
     Use given data, organize data into a frequency distribution; portray the frequency distribution in a histogram, a frequency polygon, and cumulative frequency polygons. Present data using common graphic techniques as line chart, bar chart, pareto chart, pie chart, doughnut; use pivot table to do cross data analysis. 
Basic requirements: master what mentioned above. 2 credits
EXCEL operation 2: Descriptive Statistics Analysis
     Organize a mass of raw data given and determine various measures of: (1) Central tendency: arithmetic mean, weighted mean, harmonic mean, geometric mean, mode, and the median. (2) Dispersion: range, interquartile range, mean deviation, standard deviation, and coefficient of variation. (3) Coefficient of kurtosis and skewness
Basic requirements: calculate weighted mean, standard deviation, and coefficient of variation, and well know their purposes. 2 credits
EXCEL operation 3: Inferential Statistics 
Determine confidence intervals for means and proportions, calculate how large a sample should be for both means and proportions. With given computer data, do one-tailed and two-tailed hypothesis testing for population mean (proportion) and the difference between two population means (proportions), determine the P-value, report the test result.
Basic requirements: master how to determine confidence intervals and conduct a hypothesis testing with EXCEL. 2 credits.
EXCEL operation 4: correlation and linear regression

    Plot the given data and determine the coefficient of correlation of two variables, and test the significance of the coefficient of correlation. Then conduct regression analysis, observe the EXCEL output results, write out the regression equation, conduct forecasting.
Basic requirements: understand the meaning of scatter plot and the coefficient of correlation, be skilled in EXCEL use of regression analysis. 2 credits.
EXCEL operation 5: Time Series Analysis
With given data, determine the linear trend equation, compute a moving average and exponential smoothing forecast. Calculate seasonal index and determine a seasonally adjusted forecast.
Basic requirements: master the multiplicative model, measure the secular trend and seasonal index. 2 credits.
EXCEL operation 6: Contingency Analysis
   Conduct a test of hypothesis involving the difference between a set of observed frequencies and a corresponding set of expected frequencies with chi-square. Conduct a test for normality with fit-of-good. Contingency table analysis. Calculate 3 coefficients of correlation and discuss them. 
    Basic requirements: master chi-square test operation in EXCEL. 2 credits
4. Teaching materials or references: 

Teaching material: 
Junping Jia, Xiaoqun He, and Yongjin Jin. Statistics (Fourth Edition), China Renmin University Press, 2009.11
References: 
·Huaiqin Jia. Applied Statistics, University of International Business and Economics Press, 2005
·Fenggu Dong, Statistics Cases. Shanghai University of Finance & Economics Press, 2002
·Jianzhong Zhu, Jianli Shao. Statistical application software: Excel and SAS, Shanghai University of Finance & Economics Press, 2002
·Yunwu Sun. Statistics Exercises, Shanghai University of Finance & Economics Press, 2002
·Wei Yuan, Hao Pang and Wuyi Zeng. Statistics, China Higher Education Press, 2000
·Zhenen Chen, Exercises and Answers of Statistics, China Statistics Press, 2003
·Guoxiang Xu, Statistics. Shanghai University of Finance & Economics Press, 2001
·Robert D. Mason and Douglas A. Lind. Statistical Techniques in Business and Economics, China Machine Press, 1998 
·David Freedman, Robert Pisani, Roger Purves, and Ani Adhikaris[U.S]. Statistics, China Statistics Press，1997.10
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