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—. FEHE#F Subject Learning Objectives (SLOs)

e B EOR LARAR AT SR B R B ARV ER R T 28, ATAR I S BRI T 4

Note: GA and index can be referred from undergraduate program in SSTC website. Please add/reduce lines based on subject.

RGN H G2 L7 KRR, RO —udERmIe, Zoudth e, T
BLOIRPAL RFFZERIA. SRR ARG APREER R4S A Bl AN > S R
R ERIRE ST, X IR R BEAT PR R0 AT, IR B ARTT sCia AR 32 A (R AAER 20 il it

%1759 ES )N TP
b Advanced Statistical Modeling is a professional direction course for Applied Statistics majors, which mainly
Ove-eral! includes unitary linear regression, multiple linear regression, generalized linear model, logical regression, Ordinal
ObJeCtIV Logistic Regression, Multinomial Logistic Regression, Poisson regression, etc. This course cultivates students'
¢ ability to use regression and classification models to solve complex problems, evaluate and analyze the results
achieved, and express information, reasoning, and conclusions succinctly and accurately to different audiences
(experts and non experts) in various ways.
YR K R A B RSN T Ik, SXBOREAT I, JHEH SAS FETHENLSEI .
1-1 | Master the modeling conditions and methods of various regression models, be able to evaluate the
models, and use SAS to implement them on a computer.

(1) % IR AU RE AR YL vl IR 70, CEUESR A RERE BT 0AE, FEAEIRSE T VR R R TR .
NAEE = 1.2 | Cultivate research skills and problem-solving abilities, conduct argumentation based on evidence, and
Professi simulate based on selecting methods.
onal Ab FEAN NS BAAEE Rk, S stb TYERIAE /7. Ability to work effectively and responsibly in an

ility e individual or team context.
JEIRA NFIBST 22 5] 56, § BB JR . 55955 B R MBS Hifit. Present personal and
1-4 | independent learning strategies to expand existing knowledge. Developing information retrieval and
integration skills

(2) 1 ) B3R DTS B AP E RSB, ARV IE S 547 95 o Cultivate a sense of responsibility and
H HEn: teamwork spirit, as well as professional ethics and behavioral norms.

Essential - S AR UL DI E 3 DA B i 22 0, ST IE B . ™55 1) B4 SJ 48 . Through the Goodness of fit

Quality analysis and residual analysis of the model, establish correct and rigorous thinking habits.

=. BFMAZA Content (Topics)

TE: DAPIEsOIAS, &80 P B3R rUARSE SE PR il T SO AT R 47 Bl ek

Note: Filled in both CN and EN, extend or reduce based on the actual numbers of knowledge unit

(1) L Lecture

RIS . HECERR |
Knowledge Unit No. SLOs Supported
KRBT AR SARREIPE] St
Unit Title The Linear Regression Model
L EitliDyEiava
HTR Specifying the Model
Knowledge Delivery /N T aRfht
Estimation with Least Squares




PP AR A A
Assessing Model Fit

T R f T
Recognize Specifying the Model
o HAR: PR /N AT
Learning Objectives | Understand Estimation with Least Squares
B PG &
Master Assessing Model Fit
H AL /N ZARpl T
Key Points Estimation with Least Squares
e AL TR
Focal points Assessing Model Fit
HRBITTF S SR AR
Knowledge Unit No. 2 SLOf Supported rL 12, 14, 15
FR B ITTAFR % TCEANE Rl AR
Unit Title Multiple Linear Regression Model
% LAl AR
The Model for Multiple Linear Regression
yIRYEE /N IR HIFERETE A
Knowledge Delivery OLS in matrix form
PR MR
Model building and interpretation
T EIN-ALACI = Ei
Recognize The Model for Multiple Linear Regression
2] H g P BN IR I
Learning Objectives | Understand OLS in matrix form
HiE: FR TR AR
Master Model building and interpretation
H AL /N IR R A
Key Points OLS in matrix form
HE s R AL M R
Focal points Model building and interpretation
HRBITF S SR AR
Knowledge Unit No. 3 SLOf Supported rL 12, 14, 15
FNIR BT AR 7 R R A HE SR
Unit Title Generalized Linear Modelling Framework
RGN
PR The Exponential Family of Distributions

Knowledge Delivery

TRBOR ) — B R AUIR At T
General MLE for the Exponential Family

7 AN AR




The Generalized Linear Modelling Framework

1L AT 7~ B
Example with the Normal Distribution
T TEH A IR
Recognize The Exponential Family of Distributions
2 Hg: i J S R ASHE S
Learning Objectives | Understand The Generalized Linear Modelling Framework
B IE A 7R
Master Example with the Normal Distribution
H AL 7S R ATHE L
Key Points The Generalized Linear Modelling Framework
A A BT 7~
Focal points Example with the Normal Distribution
R . WHECERRR | L.
Knowledge Unit No. SLOs Supported
KRB IT AR pezk SAIEIN/E RS St
Unit Title Introduction to Logistic Regression
ez AV YRt
The Logistic Regression Model
32 FH - A e - 732 x
HIR A Application to binary data — categorical x
Knowledge Delivery TR 1 S —— 4 x
Application to binary data — continuous x
AR A&
Assessing the fit of the model
T TR A A
Recognize The Logistic Regression Model
2] Bbx: PRAR: [T Bk HdE -7 36 x
Learning Objectives | Understand Application to binary data — categorical x
B PR A&
Master Assessing the fit of the model
H AL L B s -0 2K x
Key Points Application to binary data — categorical x
HME R PEAL B &
Focal points Assessing the fit of the model
AR5 ] WRECERRR | L L.
Knowledge Unit No. SLOs Supported
IR R IT R A 4 Logistic 7] )45 %
Unit Title More Complex Logistic Regression Models
FR R PEA A H AU &

Knowledge Delivery

Assessing the fit of the model




HA 2K KA &
Categorical variables with multiple categories

ez AL
Multiple Logistic Regression

ININAZ XI5
Adding Interaction Terms

E SNSRI
Learning Objectives

g

Recognize

HAZ AR R E

Categorical variables with multiple categories

PHAR:
Understand

Emex IR

Multiple Logistic Regression

YR
Master

PINAE X3
Adding Interaction Terms

Y=
Key Points

Emea IR

Multiple Logistic Regression

HE S
Focal points

N INAE X I
Adding Interaction Terms

R ITF S
Knowledge Unit No.

=
6 SRR s 14 15
SLOs Supported

IR R IT A FR
Unit Title

AR lElH
Ordinal Regression

IRy
Knowledge Delivery

A P2 i n] AT
The Ordinal Logistic Regression Model

A7 Bl (1 8L —— 73 FERNIEE S x

Application to ordinal data — categorical & continuous x

PR A 1
Assessing the fit of the model

IR LA S

Extending the linear predictor

SRR
Learning Objectives

T i

Recognize

A P2 4 ] A Y
The Ordinal Logistic Regression Model

PR
Understand

A7 P B PR L P —— 73 SRAE S x

Application to ordinal data — categorical & continuous x

PRAG AR (4D 1k

iR Assessing the fit of the model

Master R T

Extending the linear predictor

H R A B R N —— 7 RS x
Key Points Application to ordinal data — categorical & continuous X
HE R DAY R & 1k

Focal points

Assessing the fit of the model




%ﬂlﬂﬁjﬁ_}?%’: . BEL £ AENT 11, 12, 14, 15

Knowledge Unit No. SLOs Supported
KRBT AR EDE S TEAE ]

Unit Title Nominal / Multinomial Regression

4 A5 22 AT ] D SR
The Nominal / Multinomial Logistic Regression Model
I3 FEHHE BN FH—— 73 AN S x
FIR A Application to categorical data — categorical & continuous x

Knowledge Delivery

PRI B A1

Assessing the fit of the model

I L T
Extending the linear predictor

2 2] B g
Learning Objectives

T i 4 A 22 T 3O R ] A Y
Recognize | The Nominal / Multinomial Logistic Regression Model
S5 - ﬁ%ﬁﬁ%&%f—ﬁ%ﬂﬁﬁg
Understand Application to catego-rlcal data — categorical &
continuous X
AR 35 1
EIR: Assessing the fit of the model
Master I A T
Extending the linear predictor

H AL 73 FHHE BN FH—— 7 AL x
Key Points Application to categorical data — categorical & continuous x
HE R PEA AR HHL S 1%
Focal points Assessing the fit of the model
AR5 . KHECERR |
Knowledge Unit No. SLOs Supported
KRBT AR MER /N EITE
Unit Title Poisson Regression
MEpNEVSE e

The Poisson Regression Model

THECEEE 1 R P —— 73 AN S x

FIR A Application to count data — categorical & continuous x
Knowledge Delivery VALY (30 1
Assessing the fit of the model
IR LT
Extending the linear predictor
g EENEIVSE et
Recognize The Poisson Regression Model
ESIRER S PR THECEEE A B —— 70 AN SE x
Learning Objectives | Understand | Application to count data — categorical & continuous X
HiE: PRA AR B3 S
Master Assessing the fit of the model




I AT
Extending the linear predictor
H A THECHEE BB P —— 70 AN SE x
Key Points Application to count data — categorical & continuous x
HE R DAL BT 0L S 1
Focal points Assessing the fit of the model
KR EIT R 5 9 SRR | 11, 1-2, 13, 1-4,
Knowledge Unit No. SLOs Supported 1-5
FR B ITTAA TR 2% GRE) BEFE N
Unit Title Introduction to Multilevel (Mixed) Modelling
et S5 K e
The role of data structures
AbER I3 R HE ik
Handling hierarchical data structures
VRIS BAZ BRI
Knowledge Delivery Basic multilevel approach
Parameter interpretation
{7 B 181
Simple example
ol a5 B1E
T i The role of data structures
Recognize Wb PRy R S
= B Handling hierarchical data structures
Learning Objectives A BARZ)ZIRTTE
Understand Basic multilevel approach
HiE: SHURFRE
Master Parameter interpretation
H AL FARZ R IRTTE
Key Points Basic multilevel approach
HE s SR SRR
Focal points Parameter interpretation
(2)SELE = Experiments
VE: ATARER SR U AT AL
Note: Please add/reduce lines based on subject.
- . BHAN | L o
Fr5 SR H 44 PR =4in) " SR RAY | sEIe
No. Experiment Topic Hours A Type Pattern
MPG*
1 el B2 (e YA R Y ) 1 sra i WM
Simple Linear Regression Comprehensive | Required




5 E v A LACIE] Xt 4 1 Lra iy Wik
Multiple Linear Regression Model Comprehensive | Required

3 T~ e A AE 4 ) 1 ey Wik
Generalized Linear Modelling Framework Comprehensive | Required

4 pEEAEIE| 4 1 ety Wik
Logistic Regression Comprehensive | Required

5 A FelalH 4 1 Liaty Wi
Ordinal Regression Comprehensive | Required

6 ESUEVEITE! 4 1 Liaiy Wik
Multinomial Regression Comprehensive | Required

7 THAREA 4 1 Liaty Wi
Poisson Regression Comprehensive | Required

St Total 24

*MPG: Members per group

U H 5 . ECERR [
Experiment No. SLOs Supported
R 1 & AU oK I
Members per Group Tutor Zhang Jianbo
S AR T B2 1 [ ) AR 7Y
Experiment Title Simple Linear Regression Model

HEH] SAS ] prog reg 1 A SEHLR SLANE [RIH,  FFRE M4
Be able to implement SLR using proc reg statement of SAS, and

SR N A . :
analysis the regression result

Content

REMRHE 45 RS a1 75 7

Be able to give the regression equation by the regression result

T FR TR BALNE [ H Y proc reg THAJSEI;  REXT [ A R BEAT 20 A
Learn to implement the SLR using proc reg statement of SAS, and be
able to analysis the result

SRR
Learning Objectives

SIS Hh: LIV
Location Computer Room
SEIG BB AT 7% THE ML, SAS
Software/Hardware Computer, SAS Software
IO = = 2 —.
SEYITLH 5 , e
Experiment No. SLOs Supported
FEAL R A 1 RS HUm: S804
Members per Group Tutor Zhang Jianbo
SIS A4 R % LAY
Experiment Title Multiple Linear Regression Model
ey 7 HE FH SAS [ prog reg 1B A)SEILZ okt [F1H, FRRE BT &S
Content Be able to implement MLR using proc reg statement of SAS, and

analysis the regression result




REARYESE RS [R5 18
Be able to give the regression equation by the regression result

E SNSRI
Learning Objectives

T2 u MBIV proc reg WEA)SEEL;  REXT[RIVA S5 RIEAT b
Learn to implement the MLR using proc reg statement of SAS, and be
able to analysis the result

S BLs
Location Computer Room
I FRAE AT 2% THEHL. SAS
Software/Hardware Computer, SAS Software
LEIH 75 SCHEEFUE B g
Experiment No. 3 SLOs Supported 1L, 14, 22
R R A 1 fa S HUm: £ SE:80
Members per Group Tutor Zhang Jianbo
S A4 PR 7 SRt A HE SR

Experiment Title

Generalized Linear Modelling Framework

S N A
Content

AeF SAS 1) proc genmod 5 A)SEHIL) T X AR, FFREM T AR
Be able to implement GLMs using proc genmod statement of SAS, and
analysis the regression result

REMRIEZ RS Il 5

Be able to give the regression equation by the regression result

E SNSRI
Learning Objectives

THRS SCERTEEEA R proc genmod 1B SEEL;  AEXT 1A 45 FEBET >
Hr
Learn to implement the GLMSs using proc genmod statement of SAS,
and be able to analysis the result

SZIG b 1N
Location Computer Room
SIS BB % THEML. SAS
Software/Hardware Computer, SAS Software
SKIRIH Fr: SR AR
Experiment No. 4 SLOf Supported I 14, 22
RN 1 B3 HUm: £ S &8
Members per Group Tutor Zhang Jianbo
SEIG A4 K pek A EIPE L Eit]

Experiment Title

Logistic Regression Models

SO N 2
Content

RESH SAS SKILIZHR IR, JIfREHrinl A 4E
Be able to implement logistic regression using SAS, and analysis the
regression result

REARLR 45 5 ]

Be able to give the regression model by the regression result




E SNSRI
Learning Objectives

T RRIZAR V) SAS SEI: BEX (Rl 45 SRBEAT 70 b
Learn to implement the logistic regression using SAS, and be able to
analysis the result

S BLs
Location Computer Room
SIS A% THEML. SAS
Software/Hardware Computer, SAS Software
IR TH Fr: SCHEEFUE B g
Experiment No. > SLOs Supported 1L, 14, 22
R 1 TR HUm: S22,
Members per Group Tutor Zhang Jianbo
S A4 PR A Frlal 4

Experiment Title

Ordinal Regression

SEIG N 2
Content

REH] SAS SEIUVEFPIRIIH, - RE 1T el YA 45
Be able to implement ordinal regression using SAS, and analysis the
regression result

REARHE 45 RS H [al s 7Y
Be able to give the regression model by the regression result

E SRR
Learning Objectives

T REA R LU ) SAS SEII: B[Rl 45 ST 7 B
Learn to implement the ordinal regression using SAS, and be able to
analysis the result

L L
Location Computer Room
SEIG BB AT 7% THEAHL. SAS
Software/Hardware Computer, SAS Software
LI H 75 SCHEH A bR
Experiment No. o SLOs Supported L 14, 222
RN 1 FEEACIR | SE:40
Members per Group Tutor Zhang Jianbo
SIS A4 R ETEEI ]

Experiment Title

Multinomial Regression

SIS N
Content

REH SAS SEIL 2 TCImlH, FFREIHr R4 R
Be able to implement multinomial regression using SAS, and analysis
the regression result

REMR IS RS [ Y

Be able to give the regression model by the regression result

E SRR
Learning Objectives

T2 I EE ) SAS S8 Aex [BA 25 ST o i
Learn to implement the multinomial regression using SAS, and be able
to analysis the result

SEIG 37 Hh

Location

Bl

Computer Room




LI A B % THHEAL. SAS
Software/Hardware Computer, SAS Software
SERTH Fr: SCHEEFUE B R
Experiment No. ! SLOs Supported 1L, 14, 22
R R 1 &3 HUm: 5K HE U
Members per Group Tutor Zhang Jianbo
SEH AR EARENA

Experiment Title

Poisson Regression

IR

REFH SAS SEHLVEFA A

Be able to implement Poisson regression using SAS

Content

REMRIEZE RS Rl 5 e

Be able to give the regression equation by the regression result

2 2] B g
Learning Objectives

TREERA R SAS SEBL:  Bext m] A 45 REAT 2 Hr

Learn to implement the Poison Regression using SAS, and be able to

analysis the result

SEIG Wy Hh: GINZ
Location Computer Room
SIS PR BL % THEHL. SAS
Software/Hardware Computer, SAS Software

PO, FeEZHE Teaching Schedule

TE: AR SCBR T LI AT £

Note: Please add/reduce lines based on subject.

221 (JE)Hour(Week)
#HZ# M4 Teaching Content i Sk S .
LECT. EXP. PRAC.
2k [ ) A 1Y ) )
The Linear Regression Model
% TCEAME R ) A
Multiple Linear Regression Model
7N A HE SR 4 )
Generalized Linear Modelling Framework
1EZ&S A 7= B )
Example with the Normal Distribution
WHRIH S A )
Introduction to Logistic Regression
RRE R m] Y A )
More Complex Logistic Regression Models
A EA A A
Ordinal Regression
% AR 2 W A] 5 4 4




Nominal / Multinomial Regression
EAR AN 4 4
Poisson Regression
LY ORE) RN ,
Introduction to Multilevel (Mixed) Modelling
& 11 Total 32 24

F. #2755k Teaching Methodology

Ve AR SRR DU DR AT BB DA A

Note: Please add/reduce lines or revise content based on subject.

/rJi% Check #2F 71 5 R4 Teaching Methodology & Characters

- WA B TE B R IR A
Multi-media-based lecturing

- SLERRE AR PR HATL. SKBREBIMRLS &
Combining theory with industrial practical problems

o BB RS EERSS
Knowledge delivery with ethic education

. PBL #: I UIREN ) 73 2415 2] 5 58I
Problem-based learning

0 Hofth b Bl T T A SN S

Other: 55t B sy AL Hi A L7

75 BRERIEE Assessment

TE: ATARYE SCBR T LI RAT BoE A A

Note: Please add/reduce lines or revise content based on subject.

FIZIA I Gt AT L3
Assessment Content Regular grades Director Han Peng
e W PR SRR St L L (%):
IR Marks | R C6) 10
Result Type Percentage (%)
. I R, DLEAE ) PRE R VR TE G LR GV E .
B VIEw . ,
Measures Regular grades are comprehensively evaluated based on students
attendance, classroom performance, and homework completion.
EIZI SIS RN TR
Assessment Content Experiment Director Zhang Jianbo
oy PRAE S S b L (%):

Result Type

43 Marks 20

Percentage (%)




LV

Measures

FKA. miH

Type: Project

. R A5 N

Groupwork: Group, 4-5 individuals/group

i BART SRk

Method: Each group provide a report for each Computer Lab (all three)

AL LR EE AT HA T 8618/,
Assessment Content | midterm examination Director Zhang Jianbo
oW TRAR S St L L (%):
=) /fﬁ Eﬁj\ﬁa‘u Marks %%I EZ 22 ( 0) 30
Result Type Percentage (%)

L VI

Measures

WA AN TR B = IR KA A% N AT B 22 A e B
Assign students to complete the assessment content based on the three
major assignments provided by the foreign party.

FALIAAT: WA NG I}
Assessment Content final exam Director Li Xiaoqi
oy It YRR LR L T (%)
AR ks | PR E(%) 10
Result Type Percentage (%)

L VI

Measures

AR AEIEARRENHW A IR KBOTETT G BN
MSTE

The final exam includes all the theoretical content introduced in this
course. Adopt an open book approach, with each person answering
questions independently.

+. BuEHLE Improvement Mechanism

e KRR UHCEA BN DL B 16 5 2R oL e itk
Note: Matters not covered in this file shall be determined by AAB of SSTC, NEU

R PBEENLA Subject Syllabus Improvement Mechanism

R ()
Check Period (YR)

4 BT I (4F): A
Revise Period (YR)

ACIEE A it

Measures

WA ST ARIERIE BN B 5 N A B TR HARH SRR I A 8
HAERHCE R, o 07 TAERIBEA o A% G AT B Attt
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
approvement.

JRGVE & BGHNLH] Assessment Improvement Mechanism

A% I(F):
Check Period (YR)

1 BT A HI(4F): L
Revise Period (YR)




WA 0 ST AARYEIRFE B N . IR B R UL R RS A, SR
FEBCEEITIEM ST E BT Sk, FEFRP IR E INZ: .
The subject coordinator shall revise the syllabus based on the teaching
content, effect and result distribution while optimize the assessment
measures.

oSS It

Measures




