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English Description

Applied regression analysis is one of the important professional basic courses of students
majoring in Statistics. This course mainly includes parameter estimation, significance test and
application of simple and multivariate linear regression equations, diagnosis and treatment methods
of heteroscedasticity, autocorrelation and other problems that violate the basic assumptions of
regression model, selection of regression variables, stepwise regression method and
multi-collinearity. Methods such as weighted least squares are used to address non homogeneity of
variance, logistic regression models, tests, and applications. This course enables students to master
the basic ideas, theories and methods of statistics, and cultivate students' ability to skillfully use

computer software to process statistical data.
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% 1 F: Introduction CGZHEHEHR 1-1. 3-1 £ 3-3)
(1] iR
(1) A brief history of Regression Analysis and its development.
(2) The aim of Regression Analysis.
(3) Basic ideas of Regression Analysis.
(2] %> Hp:
Pif#: The aim of Regression Analysis.
#42: Basic ideas of Regression Analysis.
[3] ERA%:
(1) The aim of Regression Analysis.
(2) Basic ideas of Regression Analysis.
(4] RAA:

(1) Basic ideas of Regression Analysis.

% 2 3. Statistics review CZHEEFEHAR 120 2-1. 3-1 £ 3-3)
(1] AR A
(1) Random variable.
(2) Population statistics.
(3) Sample statistics.
(4) Hypothesis testing.
(2] %> Hp:
PHf#: Definition, properties and description methods of RV; Basic statistics and sample statistics.
#42: Hypothesis testing.
[3]1 ERAA:
(1) Basic statistics and sample statistics..
(2) Several important hypothesis tests.
(4] #ERAR:

Construction of statistics of hypothesis test

% 3Z: Simple Linear Regression (ZFEZ~HAx 1-3. 2-2. 3-1 & 3-3)
(1] &R A
(1) Model fit (ANOVA and F-test; ANOVA and R2; leverage and influence).
(2) Assumptions of model, Population statistics.
(3) Checking model assumptions (residual analysis).
(4) Hypothesis testing.
(2] %> Hp:
P Definition, properties and description methods of RV; Basic statistics and sample statistics.
#32: Hypothesis testing.
[3] ERA%:
(1) ANOVA and F-test..
(2) Checking model assumptions (residual analysis).
(4] RAA:

Residual analysis.

% 4 F: Multiple Linear Regression (SZ##EHER 1-4. 2-3. 3-1 & 3-3)
(1] %R
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(1) Multidimensional least squares.

(2) Model assumptions and statistical properties.

(3) Model fit.

(4) Model selection (forward selection. backward elimination. stepwise regression).

(5) Model test.

(6) Model selection (selection from all possible models, forward selection, backward elimination,
stepwise regression).

(7) Categorical predictors and dummy variables.

(8) Interaction effects.

(9) Partial sum squares and F-test

(2] %> Hp:
PHf#: Multidimensional least squares.
#4&: Fit models and hypothesis testing.
[3]1 ERAA:

(1) Model assumptions and statistical properties.

(2) T-test, ANOVA and F-test.

(3) Categorical predictors and dummy variables.

(4] RAA:

(1) multidimensional least squares(scalar form, matrix form).

(2) Testing of model assumptions.

(3) Interaction effects.

(5] BBEH:

Introducing the case of the consumption level of Chinese residents, since the reform and opening up,
the income and consumption level of Chinese residents have rapidly increased. There are many factors
that affect residents' consumption level, and a multiple linear regression model is introduced through the
case of residents' consumption level. In the subsequent knowledge explanation, students will discover
the similarities and differences between multiple linear regression models and univariate linear
regression models, and better understand and master multiple linear regression models. The development
of things from simple to complex, and from low-level to high-level, follows a spiral upward trend. By
discovering both similarities and differences between multiple linear regression models and univariate
linear regression models, students can better understand and master the basic assumptions, solving
methods, and significance tests of multiple linear regression models.

¥, S5EFE: “Non-linear” linear regression (IEZHFHAR 1-5. 2-6)
(1] &R A
(1) Transforming independent variables.
(2) Transforming dependent variable.
(3) Quadratic models and polynomial models.
(2] &3 H¥p:
PHf#: Model assumptions; Model selection.
#4%: Fit models and hypothesis testing.
[3]1 ERAA:
(1) Fitting and testing of non-linear models..
(2) Model selection.
(4] AERAE:

Model selection.
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% 6 E: Generalized Least Squares (GZ3¥#0 HAx 1-6. 2-5. 3-1 & 3-3)
(1] &R A
(1) Generalized Least Squares (GLS).
(2) Weighted least squares (WLS).
(3) Model fit.
(4) Model test.
(2] %> Hp:
PHf#: Definition of Generalized Least Squares.
#42: Essence of GLS and WLS.
[3] ERA%:
(1) Fitting and testing of models with WLS..
(2) Fitting and testing of models with GLS.
(4] RAA:
Model fit with WLS, and model selection.

% 7. Analysis of Categorical RVs (GZH##%% Hix 1-7. 2-6)
(1] AR A
(1) Multinomial distribution.
(2) Chi-square goodness-of-fit test.
(3) Two-way tables.
(4) Chi-square independence test
(5) Relative risks.
(6) Odds and odds ratios.
(2] &3 H¥p:
PHA#: Multinomial distribution.
#¥4&: Chi-square goodness-of-fit test and independence test.
[3] ERHE:
(1) Chi-square independence test.
(2) Chi-square goodness-of-fit test.
(4] #ERAR:
Odds and odds ratios.

E8E: [Logistic Regression (X~ HAx 1-8. 2-7)
(1] &R A
(1) Binary response variable.
(2) Link functions.
(3) Simple logistic regression (continuous predictor, categorical predictor, confidence intervals,
hypothesis tests).
(4) Multiple logistic regression (log-likelihood function).
(5) Model fit.
(6) Wald test(upper-tail rejection, two-tail rejection, lower-tail rejection).
(7) Omnibus test(null hypothesis rejection).
(8) Hosmer-Lemeshow test.
(9) Pseudo-R2 statistics.

(10) model selection.
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(2] &3 H¥p:
PHf#: Binary response variable and link functions.
#¥4%: Fita simple (multiple) logistic regression model.
[3]1 ERAA:
(1) Fit logistic regression model.
(2) goodness-of-fit test and independence test.
(4] AERAE:
(1) Chi-square goodness-of-fit test.
(2) The meaning of coefficients.
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1 Introduction to R 2 1 Verify Comrl;ulso
2 Simple Linear Regression I 2 1 Compreh Compulso
ensive ry

3 Simple Linear Regression II 2 1 Compreh Compulso
ensive ry

4 Multiple Linear Regression I 2 1 Compreh Compulso
ensive ry

5 Multiple Linear Regression I1 2 1 Compreh Compulso
ensive ry

6 Multiple Linear Regression II1 2 1 Compreh Compulso
ensive ry

7 Non-linear Regression 2 1 Compreh Compulso
ensive ry

8 Weighted Least Squares Regression 2 1 Compreh Compulso
ensive ry

9 Analysis of Categorical RVs 2 1 Compreh Compulso
ensive ry

10 Simple Logistic Regression 2 1 Compreh Compulso
ensive ry

11 Multiple Logistic Regression 2 1 Compreh Compulso
ensive ry

Collect Data and Build Regression Verify Compulso

12 2 1

Models ry

W H—: Introduction to R CLIHHFEHF 1-1 £ 1-7, 2-1 £2-7, 3-1 £3-3)
(1] SEBAAE:
(1) Creates various data objects.
(2) Import and open data tables.
(3) Basic calculation functions.
(4) Various data visualization charts.
(2] sERHHK:
(1) Familiar to create various data objects.
(2) Master the method of data visualization by R.
(3] #HFEER:

(1) Master the basic methods of analyzing data.
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[4] 52753  Programming.
[5] LR 5% : Laboratory, Computer.

SEEGTNE —: Simple Linear Regression I (GZH##22HEx 1-3, 2-2)
(11 SERAE:
(1) Find the linear relation between variables.
(2) Establish simple linear regression model.
(2] k% HHI:
(1) Familiar to testing the linear relation between variables.
(2) Master the method of Simple Linear Regression by R.
(3] H¥EKR:
(1) Given data, learn and master the steps to solve the problem in simple linear regression..
[4] s£%5: Programming.
[5] LR 5#4%: Laboratory, Computer.

SEEOTH =: Simple Linear Regression II CZ##0%% Hbr 1-3, 2-2)
(1] SERAAE:
A simple linear regression equation is established for the given data
(2] k% HHI:
Master the method of Simple Linear Regression by R
(3] #HFEER:
learn and master the steps to solve the problem in simple linear regression, and master the method
of testing the coefficients and model.
[4] 2% 5: Programming.
[5] LR35 5¥4%:  Laboratory, Computer.

SZIGTREPU:  Multiple Linear Regression I (L 3E#2% Hbr 1-4, 2-3)
(1] SERAAE:
A multiple regression equation is established for the given data
(2] k% HHI:
Master the method of multiple Linear Regression by R
(3] #HFEER:
learn and master the steps to solve the problem in multiple linear regression, and master the method
of testing the coefficients and model.
[4] £ 5: Programming.
[5] LR 5#4%: Laboratory, Computer.

SEIGTNH FL:  Multiple Linear Regression II (GZH%#22 HExR 1-4, 2-3)
(1] SERAA:
(1) Based on correlations, chose two predictors as candidate predictors for a multiple regression.
(2) Write down the model selected at each step of the forward(backward) procedure Basic
calculation functions.
(3) Describe two ways in which the final model of the backward procedure is superior to that of the

forward model.

(2] SERE -
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(1) Learn the forward method and backward method in multiple regression.
(3] H¥EEKR:
For the given data, skillfully use R to do multiple regression
[4] 2% 5: Programming.
[5] LR 5#4%: Laboratory, Computer.

SEIOTRNEZS:  Multiple Linear Regression III (G2 3#0%% Hbr 1-4, 2-3)
(1] SERAAE:
(1) Write down the estimated regression equation and provide interpretations of the
estimated beta coefficients.
(2) Determine if there is any statistical evidence of serial correlation which would violate the
assumption of independence.
(3) Determine if there is any statistical evidence of multicollinearity.
(4) Perform a visual analysis of the residuals for compliance with the normality, independence and
constant variance assumptions.
(5) Using 0.05 significance level, perform a hypothesis test as to the normality of the residuals.
(2] sEXH K-
Master multicollinearity and residual analysis
(3] H¥EEKR:
Learn to use R for multicollinearity and residual analysis of multiple regression model
[4] s£%5: Programming.
[5] LR 5#4%: Laboratory, Computer.

SR HB:  “Non-linear” Linear Regression (S73¥#(2~HFx 1-5, 2-4, 3-1 £ 3-3)
(1] SERAAE:
(1) Describe the direction, type and strength of the relationship between wall and weight.
(2) If a straight-line model was fitted to the data, two problems we would see with the residuals.
(3) Write down the estimated regression model and provide interpretations of the estimated beta
coefficients.
(4) Write down the estimated regression model in log-unitsand provide interpretations of the
estimated beta coefficients.
(2] sERHHK:
Master the method of choosing log-units model instead of linear model.
(3] #EER:
Understand the benefits of log- units.
[4] 2% 53: Programming.
[5] LR 5H4%: Laboratory, Computer.

SEBO T H J\: Weighted Least Squares Regression (SZ3¥#2% HAx 1-6, 2-5, 3-1 & 3-3)
(1] SERAAE:

(1) Obtain scatter plots of photo versus obsl and of photo versus 0bs2 (a matrix scatter plot will
do)..

(2) If you carried out a simple linear regression of photo versus obsl or photo versus obs2, what
problems would you expect?

(3) What would the weights be for the WLS regression of photo versus obs1?

(4) For both WLS models, analyze the Student-T version weighted residuals using scatter plots
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involving the independent variables.
(2] sERHH:
Learn the essence and key steps of WTS model
(3] H¥EEKR:
Master the method of obtaining WTS model by R
[4] 2% 53: Programming.
[5] LR35 5¥4%:  Laboratory, Computer.

SEISTRE fL:  Analysis of Categorical RVs (GCHZ0%: Hbr 1-7, 2-6, 3-1 & 3-3)
(1] SERAAE:
(1) Based on the test output, conclude if field goal success linked to game time quarter.
(2) Using the count data (not the row probabilities), calculate the odds of successful field goal
attempts (good = 1) in the first quarter of game time (qtr = 1).
(3) Based on the test output, conclude if field goal success linked to kicking distance quartile.
(2] k% HHI:
Learn the essence and key steps of analysis of Categorical RVs.
(3] #HFEER:
For specific problems, analyze and classify random variables.
[4] 2% A: Programming.
[5] L5 & : Laboratory, Computer.

SEEGTNH+: Simple Logistic Regression (7 3%#%% Hbx 1-8, 2-7, 3-1 & 3-3)
(1] SERAA:
(1) Write down the fitted logistic regression model in log-odds scale, odds scale and probability
scale.
(2) Using the regression model, carry-out the calculations to show that the odds of successful field
goal in quarter 1 and in quarter 4 almost match those calculated in Lab 8.
(3) Interpret the impact of distance on the log-odds scale and the odds scale.
(2] sERHHK:
Master the establishment method of logistic regression model.
(3] H¥EEKR:
For specific data, an appropriate logistic regression model is established.
[4] s£%5: Programming.
[5] LR 5#4%: Laboratory, Computer.

SZIGTR H+—: Multiple Logistic Regression (GZFE#~HbR 1-8, 2-7, 3-1 £ 3-3)
(1] SEBAAE:

(1) Write down the fitted logistic regression model in log-odds scale, odds scale and probability
scale.

(2) Using 0.05 significance level, test if the regression is significant. Write down the null and
alternative hypotheses , the test statistic and p-value, the result of the test and a conclusion in
non-mathematical language.

(3) Using 0.05 significance level, test if the model provides an adequate fit to the data.

(2] sERH -
Master the establishment method of logistic regression model.

(3] #HEEK:
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Appropriate logistic regression model is established, and model tests are done.
[4] s£%5: Programming.
[5] LR 5#4%: Laboratory, Computer.

SEIGT H -+ —: Collect Data and Build Regression Models (37 3#%% Hbr 1-1 £ 1-8, 2-1 & 2-7,
3-1 & 3-3)
(1] SERAA:
(1) Collect certain economy or social data from web.
(2) Try various models and find the most suitable one.
(3) Conduct various tests on the model and explain it reasonably.
(2] L% H#:
Master the establishment method of various regression models.
(3] #HFEER:
Find suitable models for real data.
[4] 2% A: Programming.
[5] L5 & : Laboratory, Computer.
(6] BERH:

Enable students to truly experience the significant effectiveness of mathematical models in solving
practical problems, and cultivate their ability to learn and apply flexibly. At the same time, students
should be guided to delve deeper into the cultural connotations behind the cases. To integrate elements
such as historical perspective, cultural perspective, national sentiment, and confidence into case teaching,
promote Chinese culture, tell Chinese stories well, guide students to establish cultural confidence,
cultivate students' sense of responsibility, and strengthen the educational function of ideological and
political education in the curriculum.
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1. Multimedia Teaching: Classroom Teaching Based on Information Technology Equipment.
2. Combining theory with industrial practical problems
3. Knowledge delivery with ethic education

1. Behavior : The full score is 100 points.5 points are counted for each attendance, and no score is
given for absence. And 5 points are counted for each assignment, no score for plagiarism, plagiarism for
others or no assignment. The final total score is not more than 100 points, not less than 0 points

2. Experiment : The full score is 100 points. There are 12 computer experiment classes in total.

Each class needs to submit a report.
3. Final: The full score is 100, and the students' scores are given by marking the final examination
papers.
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The subject coordinator shall be responsible for the syllabus discussion and improvement, and the
revised version shall be submitted to deputy dean (teaching affairs) for reviewing then to executive dean
for approval.
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The subject coordinator shall revise the syllabus based on the teaching content, effect and result
distribution while optimize the assessment measures.
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