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Capaian 
Pembelajaran 
(CP) 
 
Learning	
Outcome	(LO) 

CPL-PRODI  yang dibebankan pada MK         
CPL-4 
PLO-4 

Mampu	menganalisis	dan	mengintegrasikan	Teori	Statistika	dalam	merumuskan	metode	statistika	yang	inovatif	untuk	
menyelesaikan	permasalahan	teoritis	dan	riil.	
Able	to	analyze	and	integrate	statistical	theory	to	formulate	innovative	statistical	methods	for	solving	both	theoretical	
and	real-world	problems.	

CPL-6 
PLO-6 

Mampu	mengintegrasikan	perangkat	komputasi	modern	untuk	mengembangkan	solusi	statistik	yang	efisien,	dengan	
mengevaluasi	keandalan	dan	ketepatan	hasil	komputasi.	
Able	 to	 integrate	modern	 computing	 tools	 to	 develop	 efficient	 statistical	 solutions,	while	 assessing	 the	 reliability	 and	
accuracy	of	computational	results.	

CPL-7 
PLO-7 

Mampu	menganalisis	dan	mengevaluasi	teknik	komputasi	statistik	untuk	memecahkan	permasalahan	statistika	yang	
kompleks	berbasis	data	
Able	to	analyze	and	evaluate	statistical	computing	techniques	to	address	complex,	data-driven	statistical	problems	

CPL-8 
PLO-8 

Mampu	menganalisis	dan	mengevaluasi	metode	statistika	untuk	merumuskan	solusi	pada	permasalahan	teoritis	dan	
riil	dengan	pendekatan	multidisipliner 
Able	 to	analyze	and	evaluate	 statistical	methodologies	 to	 formulate	 solutions	 for	 theoretical	and	real-world	problems	
using	a	multidisciplinary	approach.	

CPL-9 
PLO-9 

Mampu	menganalisis	dan	mengevaluasi	metode	statistika	berbasis	komputasi	atau	analitik	yang	inovatif	untuk	
mengatasi	permasalahan	riil	di	bidang	bisnis,	industri,	ekonomi,	finansial,	sosial	dan	pembangunan	berkelanjutan,	
lingkungan,	kesehatan,	serta	mengevaluasi	dampaknya	terhadap	pengambilan	keputusan 
Able	 to	 analyze	 and	 evaluate	 innovative	 computation-	 or	 analytics-based	 statistical	 methods	 to	 address	 real-world	
problems	in	business,	industry,	economics	and	finance,	social	and	sustainable	development,	environment,	and	health,	and	
to	assess	their	impact	on	decision-making.	

Capaian Pembelajaran Mata Kuliah (CPMK)  
CPMK-1 Mampu	mengevaluasi	konsep	berfikir	Bayesian,	pemilihan	prior	sesuai	dengan	pola	data,	penyusunan	posterior	dan	

marjinalisasinya,	konsep	data	augmentation,	dan	resampling	dengan	MCMC 

Capable of analyzing the concept of Bayesian thinking, prior selection according to data patterns, posterior 
arrangement and marginalization, data augmentation concepts, and resampling with MCMC 



	
CPMK-2 Mampu	menganalisis	dan	mengkonstruksi	struktur	Bayesian	untuk	distribusi	dan	pemodelan	berbasis	normal 

Capable of analyzing and constructing the Bayesian structures for normal-based distribution and modeling	
CPMK-3 Mampu	menganalisis	dan	mengkonstruksi	struktur	Bayesian	untuk	pemodelam	berstruktur	hirarki 

Capable of analyzing and constructing the Bayesian structures for hierarchically structured modelers	
CPMK-4 Mampu	menganalisis	dan	mengkonstruksi	struktur	Bayesian	untuk	system	pemodelan	dengan	susunan	mixture	distribusi	dan	

mixture	model	linear 
Capable of analyzing and constructing the Bayesian structures for modeling systems with the arrangement of 
mixture distributions and mixture linear models	

CPMK-5 Mampu	mengevaluasi	 dan	mengkonstruksi	 bentuk	 beberapa	 alternatif	 model	 Bayesian	 dalam	 pemodelan	 data	 driven	 dan	
memahami	cara	pemilihan	model	Bayesian	terbaik 

Capable of evaluating and constructing the form of the several Bayesian model alternatives in data-driven modeling 
and understand how to select the best Bayesian model 

 

 
  Matrik CPL –  CPMK 

CPMK CPL-1 CPL-2 CPL-3 CPL-4 CPL-5 CPL-6 CPL-7 CPL-8 CPL-9 
CPMK-1    V  V V   
CPMK-2    V  V V   
CPMK-3    V  V V V V 
CPMK-4    V  V V V V 
CPMK-5    V  V V V V 

 

Deskripsi Singkat 
MK 

Analisis Bayesian merupakan salah satu mata kuliah keahlian yang merupakan bagian dari bidang kajian rumpun mata kuliah Statistika 
Komputasi. Mempelajari Analisis Bayesian ditujukan agar mahasiswa mampu menjelaskan dan menerapkan teorima Bayes dan Empirical Bayes 
pada distribusi data driven, mempelajari cara memilih prior yang tepat dan menyusun likelihood dalam membangun posterior, menyusun model 
Bayesian untuk data driven (distribusi unimodal dan multi-modal, regresi linear campuran, dan model hierarki), dan membangun komputasi 
Bayesian (Markov Chain Monte Carlo, Gibbs Sampling, dan Metropolis Hasting), pemilihan model terbaik (Bayes Faktor dan struktur perkalian 
distribusi), serta mampu mengembangkan dan menerapkan untuk menyelesaikan permasalahan real secara data driven. Melalui mata kuliah ini 
diharapkan mahasiswa akan memiliki pengalaman belajar untuk berfikir secara kristis serta mampu menyusun keputusan yang tepat berdasarkan 
hasil estimasi dan pemodelan Bayesian. Strategi pembelajaran yang digunakan adalah diskusi dan latihan serta tugas. 
Bayesian Analysis is one of the expertise courses that is part of the field of study of the Computational Statistics course group. 
Studying Bayesian Analysis is intended so that students are able to explain and apply Bayes and Empirical Bayes theories to data 
driven distributions, learn how to choose the right prior and compile likelihoods in building posteriors, compile Bayesian models for 
data driven (unimodal and multi-modal distributions, mixed linear regression, and hierarchical models), and build Bayesian 
computations (Markov Chain Monte Carlo, Gibbs Sampling, and Metropolis Hastings), select the best model (Bayes Factor and 
distribution multiplication structure), and be able to develop and apply to solve real problems in a data driven manner. Through this 
course, students are expected to have learning experiences to think critically and be able to make the right decisions based on the 
results of Bayesian estimation and modeling. The learning strategies used are discussions and exercises and assignments. 



Bahan Kajian: 
Materi 
Pembelajaran 

Pemodelan	Bayesian	dan	pemodelan	data	driven,	Bayesian	pada	data	berpola	Normal,	Bayesian	linear	model,	Bayesian	Model	
Mixture	(distribusi	dan	model	linear),	Pemilihan	model	terbaik,	Bayesian	Komputasi	dan	Data	Prosessing	dengan	WinBUGS	dan	
R2WinBUGS.	
Bayesian modeling and data driven modeling, Bayesian on Normal patterned data, Bayesian linear model, Bayesian Model Mixture 
(distribution and linear model), Selection of the best model, Bayesian Computation and Data Processing with WinBUGS and R2WinBUGS  
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Mg Ke- 

Kemampuan akhir 
tiap tahapan 

belajar  
(Sub-CPMK) 

Penilaian 

Bantuk Pembelajaran, 
Metode Pembelajaran,  
Penugasan Mahasiswa, 

[Estimasi Waktu] 
 

Materi 
Pembelajaran 

[Pustaka] 
 

Bobot 
Penilaian 

(%) 
Indikator Kriteria & 

Bentuk 
Luring (offline) Daring (online) 

(1) (2) (3) (4) (5) (6) (7) (8) 
1 1. Mampu 

menjelaskan  
konsep berfikir 
Bayesian dan 
mengetahui 
bedanya dengan 
konsep berfikir 
frekuentis 

 
Able to explain the 
concept of Bayesian 
thinking and know 
the difference with 
the concept of 
frequentist thinking 

1.1. Memahami konsep 
hukum Bayes 

1.2. Memahami perbedaan 
cara berfikir Bayesian vs 
frequentist 

 
1.1. Understand the Bayes 

law concepts 
1.2. Understand the 

difference between 
Bayesian vs frequentist 
thinking 

Tes tulis 
Tugas 1 
Observasi di 
kelas 
 
Written test 
Task 1 
Observation in 
class 

Ceramah, diskusi 
dan latihan soal 
Lectures, 
discussions and 
exercises 
 
150 menit 
 
150 minutes 

 Pendahuluan: 
Teorema Bayes 
dan Bayesian 
inference 
 
Introduction: 
Bayes theorems 
and Bayesian 
inference 
 
(1) Bab 3  
(2) Bab 2 dan Bab 3 
(3) Bab 2 

10%/10% 

2 2. Memahami 
konsep prior, 
pemilihan prior 
sesuai dengan 
pola data. 

 

Understand 
the prior 
concept, prior 
selection 
corresponds 
to data 
patterns. 

2.1. Mampu memilih prior 
yang tepat untuk 
sebuah model Bayesian 

2.2. Mampu memodelkan 
fenomena dengan 
Bayesian 

2.3. Mampu menghitung 
probabilitas posterior 
suatu event 

 
2.1. Able to choose the right 

prior for a Bayesian 
model 

2.2. Able to model 
phenomena with 
Bayesian 

Tes tulis 
Tugas 1 
Observasi di 
kelas 
 
Written test 
Task 1 
Observation in 
class 

Ceramah, diskusi 
dan latihan soal 
 
Lectures, 
discussions and 
exercises 
 
150 menit 
 
150 minutes 

 Prior, posterior, 
dan Bayesodds 
 
Prior, posterior, 
dan Bayesodds 
 
(1) Bab 3  
(2) Bab 2 dan Bab 3 
(3) Bab 2 

15%/25% 



Mg Ke- 

Kemampuan akhir 
tiap tahapan 

belajar  
(Sub-CPMK) 

Penilaian 

Bantuk Pembelajaran, 
Metode Pembelajaran,  
Penugasan Mahasiswa, 

[Estimasi Waktu] 
 

Materi 
Pembelajaran 

[Pustaka] 
 

Bobot 
Penilaian 

(%) 
Indikator Kriteria & 

Bentuk 
Luring (offline) Daring (online) 

(1) (2) (3) (4) (5) (6) (7) (8) 
Able to calculate the 
posterior probability of 
an event 

3 - 4 3. Memahami 
konsep data 
augmentation 
dan resampling 
dengan MCMC  

 

Understand 
the concept 
of data 
augmentation 
and 
resampling 
with MCMC 

3.1 Mampu 
mengimplementasikan 
model Bayesian 
dengan MCMC, 
khususnya Gibbs 
sampler dan 
Metropolis Hasting 

3.2 Mampu menggunakan 
WinBUGS untuk 
penyederhanaan 
pemodelan Bayesian 
dengan MCMC 

 
3.1 Able to implement the 

Bayesian model with 
MCMC, in particular 
Gibbs sampler and 
Metropolis Hasting 

3.2 Able to use WinBUGS 
for simplification of 
Bayesian modeling 
with MCMC 

Tes tulis 
Tugas 2 
Observasi di 
kelas 
 
Written test 
Task 2 
Observation in 
class 

Ceramah, diskusi 
dan latihan soal 
 
Lectures, 
discussions and 
exercises 
 
300 menit 
 
300 minutes 

 Data 
augmentation dan 
Markov Chain 
Monte Carlo 
(MCMC) 
 
Data 
augmentation and 
Markov Chain 
Monte Carlo 
(MCMC) 
 
(1) Bab 4 
(2) Bab 10, Bab 11, 

Bab 12, & Bab 13  
(3) Bab 5, Bab 6, Bab 

10, dan Bab 11 
(6) 

10%/35% 

5 - 6 4. Mampu 
menjelaskan 
struktur posterior 
untuk single dan 
multiple 
parameter yang 

4.1. Mampu membedakan 
dan memodelkan 
permasalahan dengan 
Bayesian single dan 
multipleparameter 

Tes tulis 
Tugas 2 
Observasi di 
kelas 
 
Written test 

Ceramah, diskusi 
dan latihan soal 
 
Lectures, 
discussions and 
exercises 

 Single-parameter 
model dan Multi-
parameter model 
 
Single-parameter 
model and Multi-

10%/45% 



Mg Ke- 

Kemampuan akhir 
tiap tahapan 

belajar  
(Sub-CPMK) 

Penilaian 

Bantuk Pembelajaran, 
Metode Pembelajaran,  
Penugasan Mahasiswa, 

[Estimasi Waktu] 
 

Materi 
Pembelajaran 

[Pustaka] 
 

Bobot 
Penilaian 

(%) 
Indikator Kriteria & 

Bentuk 
Luring (offline) Daring (online) 

(1) (2) (3) (4) (5) (6) (7) (8) 
tersusun secara 
hierarchy 
ataupun tidak. 

Able to explain the 
posterior structure 
for single and 
multiple 
parameters that 
are arranged 
hierarchically or 
not. 

4.2. Mampu 
mengkonstruksikan 
pemodelan Bayesian 
dengan struktur 
Hierarchy 

4.1. Able to distinguish 
and model problems 
with Bayesian 
singles and multiple 
parameters 

4.2. Able to construct 
Bayesian model with 
Hierarchy structure 

Task 2 
Observation in 
class 

 
300 menit 
 
300 minutes 

parameter model 
 
(1) Bab 3 dan Bab 5  
(2) Bab 5, Bab 14, dan 

Bab 15 
(3) Bab 3, Bab 4, dan 

Bab 7 
 

7 - 8 5. Memahami 
struktur Bayesian 
untuk distribusi 
normal 
 

Understand 
Bayesian structures 
for normal, non-
normal or neo-
normal 
distributions 

5.1. Mampu membedakan 
permasalahan normal  

5.2. Mampu menyusun, 
mengimplementasikan 
model Bayesian normal 
dengan MCMC 

 
5.1. Able to distinguish 

normal, non-normal, and 
neo-normal problems 

5.2. Able to construct, 
implement normal, non-
normal, and neo-normal 
Bayesian models with 
MCMC 

Tes tulis 
Tugas 2 
Observasi dan 
presentasi di 
kelas 
 
Written test 
Task 2 
Observations 
and 
presentations 
in class 

Ceramah, diskusi, 
latihan soal, dan 
presentasi di kelas  
 
Lectures, 
discussions, 
exercises, and 
presentations in 
class 
 
300 menit 
 
300 minutes 
 

 Bayesian Normal 
model  
 
Bayesian Normal 
model  
 
 

10%/55% 

9 - 10 6. Memahami 
struktur Bayesian 

6.1. Memahami konsep 
probabilitas dan 
Bayes dalam 

Tes tulis 
Tugas 3 
Observasi di 

Ceramah, diskusi 
dan latihan soal 
 

 Bayesian 
Reliability 
 

10%/65% 



Mg Ke- 

Kemampuan akhir 
tiap tahapan 

belajar  
(Sub-CPMK) 

Penilaian 

Bantuk Pembelajaran, 
Metode Pembelajaran,  
Penugasan Mahasiswa, 

[Estimasi Waktu] 
 

Materi 
Pembelajaran 

[Pustaka] 
 

Bobot 
Penilaian 

(%) 
Indikator Kriteria & 

Bentuk 
Luring (offline) Daring (online) 

(1) (2) (3) (4) (5) (6) (7) (8) 
untuk model 
reliability 

 

Understand 
Bayesian 
structures for 
reliability 
models 

permasalahan 
Reliability 

6.2. Mampu memodelkan 
fenomena Bayesian 
dalam Reliability 

 
6.1. Understand the 

concept of 
probability and 
Bayes in reliability 
problem 

6.2. Able to model 
Bayesian phenomena 
in Reliability 

kelas 
 
Written test 
Task 3 
Observation in 
class 

Lectures, 
discussions and 
exercises 
 
300 menit 
 
300 minutes 
  

Bayesian 
Reliability 
 
(5) Bab 16 s/d Bab 

22 

11 7. Memahami 
struktur Bayesian 
untuk system 
pemodelan 
dengan susunan 
mixture 

 
Understand 
Bayesian structures 
for modeling 
systems with 
mixture 
arrangements 

7.1. Mampu 
mengidentifikasikan 
permasalahan yang 
mempunyai struktur 
model mixture 

7.2. Mampu memodelkan 
fenomena mixture 
dalam struktur 
Bayesian 

7.3. Mampu menerapkan 
MCMC dalam 
penyelesaian 
Bayesian mixture 

 
7.1. Able to identify 

problems that have a 

Tes tulis 
Tugas 4 
Observasi di 
kelas 
 
Written test 
Task 4 
Observation in 
class 

Ceramah, diskusi 
dan latihan soal  
 
Lectures, 
discussions and 
exercises 
 
150 menit 
 
150 minutes 

 Bayesian Mixture 
Model 
 
Bayesian Mixture 
Model 
 
(2) Bab 22  
 

10%/75% 



Mg Ke- 

Kemampuan akhir 
tiap tahapan 

belajar  
(Sub-CPMK) 

Penilaian 

Bantuk Pembelajaran, 
Metode Pembelajaran,  
Penugasan Mahasiswa, 

[Estimasi Waktu] 
 

Materi 
Pembelajaran 

[Pustaka] 
 

Bobot 
Penilaian 

(%) 
Indikator Kriteria & 

Bentuk 
Luring (offline) Daring (online) 

(1) (2) (3) (4) (5) (6) (7) (8) 
mixture model 
structure 

7.2. Able to model mixture 
phenomena in 
Bayesian structures 

7.3. Able to implement 
MCMC in Bayesian 
mixture solution 

12 8. Mampu 
menjelaskan  
konsep struktur 
Bayesian untuk 
system 
pemodelan 
dengan susunan 
mixture  of 
mixture 

 

Able to 
explain the 
concept of 
Bayesian 
structure for 
modeling 
systems with 
mixture of 
mixture 
arrangements 

7.1. Mampu 
mengidentifikasikan 
permasalahan yang 
mempunyai struktur 
model mixture of mixture 

7.2. Mampu memodelkan 
fenomena mixture of 
mixture dalam struktur 
Bayesian 

7.3. Mampu menerapkan 
MCMC dalam 
penyelesaian Bayesian 
mixture of mixture 

 
7.1. Able to identify problems 

that have a mixture of 
mixture model structure 

7.2. Able to model the 
mixture of mixture 
phenomena in Bayesian 
structure 

Tes tulis 
Tugas 4 
Observasi di 
kelas 
 
Written test 
Task 4 
Observation in 
class 

Ceramah, 
diskusi, latihan 
soal, dan 
presentasi 
 
Lectures, 
discussions, 
exercises, and 
presentations 
 
150 menit 
 
150 minutes 

 Bayesian Mixture 
of mixture 
 
Bayesian Mixture 
of mixture 
 
(2) Bab 22 
 

10%/85% 



Mg Ke- 

Kemampuan akhir 
tiap tahapan 

belajar  
(Sub-CPMK) 

Penilaian 

Bantuk Pembelajaran, 
Metode Pembelajaran,  
Penugasan Mahasiswa, 

[Estimasi Waktu] 
 

Materi 
Pembelajaran 

[Pustaka] 
 

Bobot 
Penilaian 

(%) 
Indikator Kriteria & 

Bentuk 
Luring (offline) Daring (online) 

(1) (2) (3) (4) (5) (6) (7) (8) 
7.3. Able to apply MCMC in 

the Bayesian mixture of 
mixture solution 

13 - 14 9. Mampu 
menjelaskan 
konsep cara 
pembentukan 
beberapa 
alternatif model 
Bayesian dan 
memahami cara 
pemilihan model 
Bayesian terbaik 

Able to 
explain the 
concept of 
how to form 
several 
alternative 
Bayesian 
models and 
understand 
how to select 
the best 
Bayesian 
model 

8.1 Mampu menyusun 
model struktur 
perkalian distribusi 

8.2 Mampu menerapkan 
Bayes faktor dalam 
pemilihan model 

8.3 Mampu menentukan 
jumlah komponen 
mixture dengan 
MCMC dan reversible 
jump 

8.1 Able to construct the 
structure of 
multiplication 
distribution model 

8.2 Able to apply Bayes 
factors in the model 
selection 

8.3 Able to determine the 
number of mixture 
components with 
MCMC and reversible 
jump 

Tes tulis 
Tugas 4 
Observasi di 
kelas 
 
Written test 
Task 4 
Observation in 
class 

 
Ceramah, diskusi 
dan latihan soal  
 
Lectures, 
discussions and 
exercises 
 
300 menit 
 
300 minutes 

 Pemilihan model 
terbaik dengan 
Bayesian 
 
Best model 
selection with 
Bayesian 
 
(1) Bab 6 
(2) Bab 6 dan Bab 7  
 

5%/90% 

15 10.  Mampu 
mempresentasikan 
hasil kerja 
kelompok dalam 
proyek Bayesian 

Mampu menerapkan dan 
mempresentasikan hasil 
Analisis Bayesian untuk 
menyelesaikan masalah riil 
dengan menggunakan 

 
Tes tulis 
Tugas 4 
Observasi dan 
Presentasi di 

Presentasi dan 
Diskusi  
 
Bayesian Project 
Presentation 

 Presentasi Proyek 
Bayesian 
 
Bayesian Project 
Presentation 

10%/100% 



Mg Ke- 

Kemampuan akhir 
tiap tahapan 

belajar  
(Sub-CPMK) 

Penilaian 

Bantuk Pembelajaran, 
Metode Pembelajaran,  
Penugasan Mahasiswa, 

[Estimasi Waktu] 
 

Materi 
Pembelajaran 

[Pustaka] 
 

Bobot 
Penilaian 

(%) 
Indikator Kriteria & 

Bentuk 
Luring (offline) Daring (online) 

(1) (2) (3) (4) (5) (6) (7) (8) 
yang ditugaskan 
dan memahami 
alternatif model 
Bayesian yang 
paling tepat untuk 
digunakan 
 

Able to 
present the 
results of 
team work in 
assigned 
Bayesian 
projects and 
understand 
the most 
appropriate 
Bayesian 
model 
alternatives 
to use 

program WinBUGS, R atau 
MLWin 
 
Able to apply and present 
Bayesian analysis results to 
solve real problems using 
WinBUGS, R or MLWin 
programs 

kelas 
 
Written test 
Task 4 
Observation 
and 
Presentation in 
class 

 
150 menit 
 

150 minutes 
 

 
 

 


