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—.\ ¥ BE4F Subject Learning Objectives (SLOs)

e BV ESR KRR AT SRR R AR E R R T R, AR S PR O AT H

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

L ZINERT
Overall Objective

CRBEDT HBEOR) 2N Geito7 5 b B8 2 L MV B Rl PR AR
o ARPEEIERENARER AR JFH TR, 4
A BENLEEMABNR G tHEBUER . B BRI s
EASERZ-TE A BRI L ZER R 2P Metropolis-Hastings %
%o WANENBGH P =K A, SHAG T, )RR

Applied regression analysis is one of the important professional
basic courses of students majoring in Statistics. This subject considers
the generation of random variables and their use to simulate random
processes including Poisson processes, random walks and queuing
systems, perform numerical integration, and solve difference equations.
The methods of simulation considered include acceptance—rejection,
importance sampling, Monte Carlo, and the Metropolis-Hastings
algorithm. In addition, this subject also consider t-distribution,
Chi-Squared distribution, F-distribution, Estimation, Generalised
linear models.

(1) &AL H b5
Professional Ability

115 FARA A
Introduction to simulation

1-1

AL S BRI 5 R B AL A R AL

12 Simulation of common random variables
La | PEPVERE S
Distributions of functions of random variables
1.4 t oA KA AR FAor A
t-distribution; Chi-Squared distribution; F-distribution
Lo | BRECER
Weak law of large numbers
e | BHf
Estimation
Lo | T
Generalised linear models
Lg | EFRITRATHE B
Birth-death processes/Queuing models
1.9 I (8% Monte Carlo(MCMC) J77%

Markov chain Monte Carlo (MCMC)

(2) f=H HPs:
Essential Quality

S RPN NI PSS WU [=OR SR AW
2-1 | Cultivate citizens of the new era who abide by the law,
understand and obey the rules

TR TP R AL AETH0 S 4% 0] 3 P S Sz 5K
fe PIMETET G

2-2 | Understand the main contradiction and secondary
contradiction, seek truth from facts and grasp the main
contradiction in the face of complex problems

2-3 | RS EIR, BA DA KRS HE I
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Cultivate service consciousness and have the service spirit of
"people-oriented"

2-4

B AR B AWM. AR A B2k, W
T b ARG, AR 2 ST B RE 3R B WA AT O Y BB R
HURG

Cultivate the spirit of not fearing difficulties or failure,
perseverance, daring to try, and cultivate their own careful and
patient courage and spirit in the process of learning

2-5

B IR A 2 BRI R, MBI, AR, Tt
FER— T A

Cultivate a sense of order and plan, and complete a work in an
orderly and gradual manner

TRAEEEE Hin 5ENVESRIX R R Matrix of GA & SLOs

NV ESR GA Tehr A GA Index H2Hir SLOs
1-1: BB EHIRL . Wi
BRE AT, SPHTIAGNAE S, TR B LERE
HARKHY . RBHEAAR AR,
AP HC B ST IE R R . W A e
1, RGO BATLS g | TR MR R AR SR
L Ll 18 A Sl 22
;iﬁ%iﬁgi;ﬁig:w:ﬁﬁ%ﬁﬁﬁ\%ﬁﬁﬁ%@\% 11 %] 1-0
BB AT RIS G B P 5 7
GRS . RS, Ag
KA. WFE. SHTEIRIRE S, BT
WA . ATATHE S AT RS, B 9E 2%
SRS R S R
2-1: BEAS A BN P Bi 2 (e A S5
2. WIERAHT: BENBAEBIRIA | JTVERITERL, AT, R, FiEAL
GEt 2 (AL, 7R | M A 2 S
FB R, Rk, @ | 2-2: BERSAEDIN B Gt 0 B A SR R 1-1 3 1-9
SCHRBE TE AT 2 A8 S b i) | 7RI B, ARt A 2 S ) S AT
W, DL R SRR, FRLE Ak, RlEEE
WRIEATB T LAk
;ééi;§§E§%§§ 11-4: SR TR AL
R rh, 3 HETE £ TR %ﬁ&,%wgm%ﬁM%%ﬁmﬁ& 1-1 % 19
ey AR H AT EAR TR 85
e,

=. #F¥WA Content (Topics)

T UIPSESOES, B0 PR B PR S PR AR S e AT R IR B

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

(1) BIEHEF Lecture
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KRBT S
Knowledge Unit No.

e A=
1 SCHEHCT Hbr: L1 24
SLOs Supported

FRBITARR | 1 B
Unit Title | Introduction to simulation
FIAR | D7 AU A
Knowledge Delivery | A brief Introduction to simulation
17 AU
T fi%e: | Background of simulations
3] HFR: | Recognize | 1/ BRI N
Learning Objectives The applications of simulations
PRAE: | 7 EAADMR H
Understand | The aim of simulations

=E His
Moral Objectives

B BA AWM AERM BmAE . BTk, @xEm b
Kt IR SRR R R B O 4O AT O () 55 ARG i
Cultivate the spirit of not fearing difficulties or failure, perseverance,
daring to try, and cultivate their own careful and patient courage and
spirit in the process of learning

B RSER, B “DLAA” HIARSS R
Cultivate service consciousness and have the service spirit of
"people-oriented"

R oL RPN b WIS S R AWAEN
Cultivate citizens of the new era who abide by the law, understand and
obey the rules

H Al | OTEB E
Key Points | The aim of simulation
HME R | EABADM R R
Focal Points | The applications of simulations
RO 5 ) SHEHCE B r2 22
Knowledge Unit No. SLOs Supported
KR TCARR | LB EOR AN S Y B AR & RS
Unit Title | Simulation of common random variables
BRI I AT LR 2347 AR
%1130 - | Simulation of Bernoulli, binomial and geometric variables

Knowledge Delivery

TRE A BRI AT IR 5

Simulation of exponential and Poisson random variables

) Hir:
Learning Objectives

BRI AT I AR LR 7341 H AU
Simulation of Bernoulli, binomial and geometric

P i :

Understand variables

TEHO AT« PR AT HIREALL
Simulation of exponential and Poisson random variables

B | WERAG. WA, U747 AU

Master | Simulation of Bernoulli, binomial and geometric
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variables

TRE A AR AR 5

Simulation of exponential and Poisson random variables

f8H Hix

Moral Objectives

TR ETP JE AR B, AETHN % TR s S R L I
FFETE

Understand the main contradiction and secondary contradiction, seek
truth from facts and grasp the main contradiction in the face of
complex problems

A

U123 s o FN 17 2 (T INRD A 1

Simulation of Bernoulli, binomial and geometric variables

Key Points | 8800 Afi . IR 70 AT HOARAU
Simulation of exponential and Poisson random variables
BRI AT I AR LR 2347 AR
HE iz | Simulation of Bernoulli, binomial and geometric variables
Focal points | $8%o0 A A5 A RS s
Simulation of exponential and Poisson random variables
HIR B85 5 L HEHCE B b s o
Knowledge Unit No. SLOs Supported
FREBITARR | BELAR B R A
Unit Title | Distributions of functions of random variables
EZ L3 Vi
AR A | Multivariate distributions
Knowledge Delivery | [fiH1 2% & iR 5t 7 Aii
Distributions of functions of random variables
T | ZHERE
Recognize | Multivariate distributions
2] Hbg: HE: | BEHLAE R HH) AT
Learning Objectives | Understand | Distributions of functions of random variables
Hi: | HEALASE R B o) A
Master | Distributions of functions of random variables

TE=H Hbr
Moral Objectives

B SRR, MR EEL ARAE. TRt e R —
T T AR

Cultivate a sense of order and plan, and complete a work in an orderly
and gradual manner

H A | B R A
Key Points | Distributions of functions of random variables
HMe AL | BEALAZ B R E 3 A
Focal points | Distributions of functions of random variables
HIR T 5 . XHHCE A b s
Knowledge Unit No. SLOs Supported
FRE TR | t Ay RTI4TN F o34t
Unit Title | t-distribution, Chi-Squared distribution and F-distribution
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yIIRYE
Knowledge Delivery

t A

t-distribution

E SNSRI
Learning Objectives

KI5
Chi-Squared distribution
F oA
F-distribution
5 E/I\ﬁj\%ﬁ_ﬁﬁwﬁi_ o _ -
Construction of t-distribution, Chi-Squared distribution
Understand o
and F-distribution
. AN HIRE R
Master Construction of t-distribution, Chi-Squared distribution
and F-distribution

TEH Hbr
Moral Objectives

B IRhss i, B “LAAOAA IR HE
Cultivate service consciousness and have the service spirit of
"people-oriented”

&
Key Points

=N AT IR K
Construction of t-distribution, Chi-Squared distribution and
F-distribution

HE S
Focal points

AN AT IR R
Construction of t-distribution, Chi-Squared distribution and
F-distribution

R ITF S
Knowledge Unit No.

c BELE CAERTS L5, 23

HIVR B IT A FR
Unit Title

SLOs Supported
559 K HEUE

Weak law of large numbers

IRy
Knowledge Delivery

S RHOEE

Weak law of large numbers

Markov F Chebyshev 48253,
Markov and Chebyshev inequalities

Monte Carlo J5 51T 5 2 F15)
Monte Carlo method for definite integrals

> Hbr:
Learning Objectives

55 RBUE
T fite: | Weak law of large numbers
Recognize | Markov # Chebyshev 44§z
Markov and Chebyshev inequalities
Hf#: | Monte Carlo 7721t 5 e #4
Understand | Monte Carlo method for definite integrals
HJ2: | Monte Carlo /7%t 5 e #74
Master | Monte Carlo method for definite integrals

=H Hix
Moral Objectives

B e, B <BLARA” BRSS R f
Cultivate service consciousness and have the service spirit of
"people-oriented”
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# 45: | Monte Carlo kit 5 e #4
Key Points | Monte Carlo method for definite integrals
X #5: | Monte Carlo J5 it 5 #L4
Focal points | Monte Carlo method for definite integrals
HIIE 5 ) SCHEHCE B o s
Knowledge Unit No. SLOs Supported
FRBITARR | ZH G
Unit Title | Estimation
FAbTHA ARG T
Method of moments;
Maximum likelihood estimation
LR
Linear regression
ﬂmﬁ:%¢:%ﬁﬁ

Knowledge Delivery

Least squares estimation

BHEXIE

Confidence intervals;

To X ]
Prediction intervals;

i %

Bias

S SIREN
Learning Objectives

ToE [X 1]
T fi#: | Prediction intervals;

Recognize | fki%
Bias

/N ARAl

AR | Least squares estimation

Understand | B2 X [A]
Confidence intervals;

FEAS TR R AR A T
Method of moments;

HIE: ) - .
R Maximum likelihood estimation

Master

AR EIE]

Linear regression

(A= RERAN
Moral Objectives

B IRA 2R BRI, MELO AR ARAE TR AT SR

T A

Cultivate a sense of order and plan, and complete a work in an orderly

and gradual manner

H A
Key Points

FEAG TR B RASRAS T
Method of moments;
Maximum likelihood estimation

A RAEIE|

Linear regression
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M| Al TR R AR A T
Focal points | Method of moments and Maximum likelihood estimation
HIIE 5 , SCHEHCE B o
Knowledge Unit No. SLOs Supported
MR BITRFR | [ SR AR
Unit Title | Generalised linear models
7R AR
Z13H 5 | Generalised linear models
Knowledge Delivery | &%
Exponential family
7 XA
Ffi%: | Generalised linear models
Understand | $8%0%
2521 H g Exponential family
Learning Objectives 7 X AR
# - | Generalised linear models
Master | #5 %
Exponential family

HH HbR
Moral Objectives

Rk, RN SERUN T AR A IR
Cultivate citizens of the new era who abide by the law, understand and
obey the rules

A
Key Points

TRHUR

Exponential family

i
Focal points

TR
Generalised linear models

AT S e

S H b

. 8 1-8, 2-5
Knowledge Unit No. SLOs Supported
FREBITARR | ARG AR
Unit Title | Birth-death processes and queuing models
5038 ;| Birth-death processes
Knowledge Delivery | HEp\5 7Y
Queuing models
251 Bk 1 e Birth-death processes
Learning Objectives | Understand | HEPA =Y
Queuing models

=H Hix
Moral Objectives

B IR SR BRI ThEEL BRAE. Rt R —
T TAE

Cultivate a sense of order and plan, and complete a work in an orderly
and gradual manner
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#HA | KRR
Key Points | Birth-death processes
M| FHEBASE Y
Focal points | Queuing models
HIIE 5 . SCHEHCE B o 2
Knowledge Unit No. SLOs Supported
MITHPATCAFR | 5 IKBE Monte Carlo(MCMC) J7i%
Unit Title | Markov chain Monte Carlo (MCMC)
T [K4% Monte Carlo(MCMC) Jj i
Markov chain Monte Carlo (MCMC)
Metropolis-Hastings J5 2
FMR 55 | Metropolis-Hastings algorithm

Knowledge Delivery

MCMC 2l
MCMC Diagnostics

DU ST HE 7 AL HE S 56

Bayesian inference and conjugate priors

2 2] B g
Learning Objectives

Tf#: | MCMC 218
Recognize | MCMC Diagnostics

1 [K4% Monte Carlo(MCMC) J7 1%

Pifg: | Markov chain Monte Carlo (MCMC)

Understand | Metropolis-Hastings 753

Metropolis-Hastings algorithm
Metropolis-Hastings /5%

#3%: | Metropolis-Hastings algorithm

Master | U1 e A LA S 56

Bayesian inference and conjugate priors

TE=H Hbr
Moral Objectives

BRI, MBI EEL AR, TRt e R —
T TAE

Cultivate a sense of order and plan, and complete a work in an orderly
and gradual manner

H
Key Points

1 [R4% Monte Carlo(MCMC) /5%
Markov chain Monte Carlo (MCMC)

M A
Focal points

DL S i A LA S 56

Bayesian inference and conjugate priors

(2) SEEEHEE Experiments

Ve TR SEBR I OLRAT £, SIS SRR AT ) N IRE P |

B Ak, SRR 2 . A

Note: Please add/reduce lines based on subject. The Type contains Verify, Design, and Comprehensive, while the Pattern

contains Required and Elective

5
No.

SEEG T H 445K
Experiment Topic

Type

Pattern

S

Hours

FHAH
MPG*
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BIRCE . AR AR
B AR A,

Discrete event and discrete variable
simulation;Simulation of continuous
random variables

IR E
Verify

VAT
Elec

Monte Carlo J7i%iHHE E R
Monte Carlo method for definite

IR

VAT
Elec

integrals

Verify

3 Markov
(MCMC)
algorithm

4 X Monte Carlo(MCMC)J5 %
Metropolis-Hastings 7%
chain

IR

Monte Carlo 2 1 .
Verify

Metropolis-Hastings

Bt Total 6

*MPG: Members per group

SKIGIH 75
Experiment No.

. TR FR: )

REH R
Members per Group

SLOs Supported
Rk

1 & FHUn:
Tutor Haijuan Hu

S A4 PR
Experiment Title

5 AL AT AR AL
Simulation of common random variables

S N A
Content

SHCEE . BEEUAR R, SR A A AR
Discrete event and discrete variable simulation and simulation of
continuous random variables

> Hir:
Learning Objectives

R H DL LA & AR T v
Master the method of Simulation of common random variables

FUAEOR: | 2BHUH WHIBEN LA & .
Requirements | Know how to simulate common random variables
SEIGI | LR ML ORI 5082)
Location | Computer room 5082
LI % | VAL
Software/Hardware | Computer
SEIGIH 75 ) SCHEH R A bR r
Experiment No. SLOs Supported
(SN AR 1 e HUm: LERETE
Members per Group Tutor Haijuan Hu

SIS 4 F5: | Monte Carlo 75151155 2 #1145

Experiment Title

Monte Carlo method for definite integrals

SEEY NS | ] Monte Carlo 75118 52 #R 4%
Content | Monte Carlo method for definite integrals
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> Hbr:
Learning Objectives

4> F Monte Carlo J5 ¥5 115 B
Master Monte Carlo method for definite integrals

HeEEOR: | 4 F Monte Carlo J5 it 55 1
Requirements | Master Monte Carlo method for definite integrals
LM | SER ML OB 5082)
Location | Computer room 5082
SEIG A% | AL
Software/Hardware | Computer
LI H 5 ] SCHBCE AR B
Experiment No. SLOs Supported
REH A 1 fr S HUm: HHEAR
Members per Group Tutor Haijuan Hu
S 1 [X Monte Carlo(MCMC)i% A1 Metropolis-Hastings 77 7%
. | Markov chain Monte Carlo (MCMC) and Metropolis-Hastings
Experiment Title .
algorithm
SEIG N ZS: | H Metropolis-Hastings 75 5 i e F i) 23t
Content | Solve problems using Metropolis-Hastings algorithm

E SRR
Learning Objectives

2= F Metropolis-Hastings 5 72 it o7 F ] 3t
Solve problems using Metropolis-Hastings algorithm

HUFER: | 411 Metropolis-Hastings 77 V22 fif ok . FH i) 75
Requirements | Solve problems using Metropolis-Hastings algorithm
SEIR I | LRI ORI 5082)
Location | Computer room 5082
LI BAEAFR% | THEL
Software/Hardware | Computer

b, FFELHE Teaching Schedule

Ve AT SEBR IS DU AT 4L

Note: Please add/reduce lines based on subject.

205 (&) Hour(Week)
#2£ %% Teaching Content M | ok | AR | At
LECT. | EXP. PBL PRAC.

1 B B A 4 0

Introduction to simulation

B L TR 3 5 TR [ A R AL 5 4 )

Simulation of common random variables

it 115 R R U 20 A 4 0
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Distributions of functions of random variables

torAs RIT A F oA

t-distribution; Chi-Squared distribution; 4 0
F-distribution

59 KBUE 4 )
Weak law of large numbers

SR

Est?rzljfti;rn 12 0
IR st 6 0
Generalised linear models

A2 KOS R AN A A 4 0

Birth-death processes/Queuing models

1 [K4% Monte Carlo(MCMC) J5 i

8 2
Markov chain Monte Carlo (MCMC)
St Total 50 6
F. #EFF5E Teaching Methodology
TE: AR SR I AT B B S 2
Note: Please add/reduce lines or revise content based on subject.
FJ#% Check #2712 555 Teaching Methodology & Characters
o LIRS B TE B A IR
Multi-media-based lecturing
& SLERBE LR R ST, KR ROIMES &
Combining theory with industrial practical problems
o BB R SEEHSE
Knowledge delivery with ethic education
0 PBL #%: ol fUIREN ) 73 2415 2] 5 58I
Problem-based learning
O FAth R o B I A R\ S
Other: .o Bl s o R AL H N S0

75 BEVEE Assessment

Ve TR SEBR I DL RAT B s A A

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

RN i . WS WA
i Behavior ) ..
Assessment Content Director Haijuan Hu
oW PRAE S S b L (%):
5o e sl Marks R E L S (%) 40
Result Type Percentage (%)

%073 | gk 100 7, fER] “AS1IE” AT HE, 50 2 RMk, 50 7o
Measures | The full score is 100 points. Students' usual classroom performance is
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recorded by "XueXiTong". 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

£ 27 St . . Wit A U
SIS Experiment ) .
Assessment Content Director Haijuan Hu

oy e TR SR St L L (%):

IR Marks | R RIELRC6) 10
Result Type Percentage (%)

W53 100 73, 3k 3 W EHLSLERUR, JLFRER AR, BRIk
. 50 47

F #7735 _ _ .

Measures The full score is 100 points. There are 3 computer experiment classes
in total. Two reports are needed to be submitted, with 50 points for
each report.

Z% IR AR NG [OENENIE
FIZIA W% Final AT J-Jﬁj\ ﬁ{iiiﬁ
Assessment Content Director Haijuan Hu
st BRFE L & L EE (%):
a i Marks AR NS (%) 50
Result Type Percentage (%)
R 7 100 73, d I B IR E Bl s 4 A AR .
I\.
M:asures The full score is 100, and the students' scores are given by marking the

final examination papers.

. Xi#EHF Improvement Mechanism

T ARJRHE DABCA BIBA DL KA E B B R 3R R 2 i
Note: Matters not covered in this file shall be determined by TAB of SSTC, NEU.

BUFRMBOHNIE] Subject Syllabus Improvement Mechanism

AW (F):
Check Period (YR)

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

S i

Measures

WA T ARIE R H A WA 5 N 598 H AR A SRR B A 18
HAEBCEE R, & B0 TAERIBE A A% 5 AT B KAtk
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

ERVESE B HENLA] Assessment Improvement Mechanism

R II(F):
Check Period (YR)

1 BT A HI(5F): L
Revise Period (YR)

S i

Measures

AT MR RIS H AN IREZCAROR USRS A, iR
AT IEARGPE AT et IF R E 702
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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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