2024FRNGFRINE

SIFFARZF

HRENZENEFES

Data Science and Machine Learning

Applications
University of Cambridge




XTFRIFFRE
About University of Cambridge

2024QS 2024THE
HARRXFHS RPN 52 2

£IKE2 £IKE3

2024QSZEE X 2024QSERIE
FHEZ W HEZ

HEE1 £IKE2

S#FKZE (University of Cambridge), & T REHE, B—AMMAREKRE, XRBERAZRS, FREZRREZEHANR, ERAFRKIL
IRRR, ®EAR "E=AER M “G5” 22—, UMARERRIBHAPE_HENKZE,

SIFKRENTE TRHIXEREM “##8(Silicon Fen) “SIfFKERETEREMREKR . RNEENRRATER, HEMMNGIFHEERLIMER, QUK
BERST-EISHRINIENGE, SEFAREEMESEA ., FiH . FERUREVEESNEANTFELLRRKRS
SIMAREZETSREREK, SF121ENURKREE . 488X, 153XEEH. EPI0MKBER=, BT, Kigll. HSEFERMX
HR%. BB, EAM4WM. ARX., SBRSENACRZNHFEE , If512024QSHAXRFHRZE2, 2024Timestt R AZFEHRE2,
RIRTERESHF K FEHomerton CollegelSEBIRFE FR2, BRMFRTET1695F, RUMKEMRRK., WRFRNGEEEZERZ—. Fhk
BEERENIMN. SIFNSRE, SFA500RNUARE., HREAZRES, IZRAERSaEZNEXEBENTHEXBENE, daEE%
AT NEZRZBE N UFRAENZRZ—,



IMENE SHRRIFESNEES
Data Science and Machine Learning Applications

¢ JEMZERREIER. A, BICMEEESE—ERERLE . ATNAESRSNARNRFHELENELRRNYIES, FILRE
WOAEFEXERE, BIMEEZENSECE, URIRAHIERKNGE, BEERZREHRIERRESWSHEIIEEBTR.
NBRZIZERYFERNFNATLERENAT . XRRANB[BZIZMETRHPAHEINGRE, MATEREEEBEREMNZRESE
MBRATHEEIRNAENTR, FX L, HENERFTENSZIZERLIEER R, LA THNNNSEFES: $HENZF
FKIEAVRFIEERAREE, UMEBHREEMERNTN . BRARESZS, XEERFTLUAGIWRHEERNTHLR. UKRA
FERAKMONRZS: BONBEILM—LEHVERER , XERX EETLHRENES, REMTRENSH ., REALKIREAN

BERRE,

¢ ATEE (A) MNHFFES (ML) N&EHARETHEDNRRNEIERE, AMmEEEWEREFHEDTIEIHF ., NEFES (ML) AT
BEE (Al) N—1F&, REERHEIFHNEZAMIT . NaFS TRITRBASHEEFERR I ERCIEZE L, XEEEE
ST AR BEIRIZIERE PR H LRI RN , XENET AR ERE, FHiEHENAREFRIZTRINRE .

¢ AMEEETIUFE2AZEHERNZRENNSZINIRNE . EEENFEFRKEBREIEZRLASTHRIEN, DELSIEIE
A EE—FEZ, ZERFXREMERASRESQL. Python. RM Hadoop F&AK, RSO . DhIVARELENERE
EFRRERFEY BB AMEEIREN RS .



mE %

BB SN RS

M ERBETFTHERZNRFEINBRE,
MENEZETEEFEEEZREEENZ
JRIBUAR AR ZIRSEFRIZA, A BIfR1]
IEARRBIRRA AR miEE], NZE
BIFERAEIREERGES

SIFARFESTEIAIE

FHE ST EEZERIRSHUAFARZER
KES W FREMANAHXEZELTE
IEH, MERNEEMRAUFRZZRF
&, JERAUAFAFZEBESEIR,

//

ER T =R AR P 5

UMAZEERRNZAHBEEZEHANE
AEEMRASLH, HAFXZHENRE
REE . REERTERRTAHHNHRZE
BARG 45 S BT B N A R0 0 F A HUREUERL
FENRFINRZRERMNA .

RAEMERA S SIS

7
?E%ﬁé&ﬁﬂﬁ%ﬁﬁ%%,&%ﬁ%
BN RSB A D NS RMEN A E
BiESEET , Bt E—F ZSRTRE
MHBEMNEAR, VREZEZE, FE0E
R AR EHTA



WERT  umwen sERE #NSES sEE

Syllabus HBE R HEIERS #ERIGME #HUELME

Program Overview

This program offers students a comprehensive grasp of data science principles and practical machine learning applications.

Data Science involves the analysis of data and is a multidisciplinary field that blends diverse techniques, processes, algorithms, and systems to glean
valuable insights and knowledge from structured and unstructured data. Its significance continues to surge across industries, with businesses increasingly
embracing data-driven models to enhance productivity and streamline operations.

Machine learning is a foundational element of data science, underpinning various stages of the data science workflow, encompassing data preprocessing,
feature selection, model training, evaluation, and deployment.

This program dives into real-world machine-learning practices encompassing structured and unstructured data. Unsupervised learning, exemplified by
clustering, stands in contrast to supervised learning techniques like regression and classification. Both methodologies find application across various
sectors, including social media, healthcare, retail, finance, manufacturing, cybersecurity, and customer segmentation. Leading companies, such as
Amazon, Google, Facebook, Netflix, Tesla, IBM, Coca-Cola, and Microsoft, employ a combination of unsupervised and supervised machine learning for
data analysis, customer segmentation, and business optimization.
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Tutorial

Students will engage in hands-on problem-solving, tackling topics including regression, inference, dimensionality reduction,
and the EM algorithm. They will collaborate in groups to tackle coding exercises that address real-world classification

challenges and involve Python implementation. Additionally, there will be an online quiz to help students assess their
understanding.

Syllabus
- Introduction to inference - Dimensionality reduction
- Regression - Clustering
- Classification - Models for sequential data
- Bayesian regression - Approximate inference

- Bayesian regression continuation
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Professor José Miguel Hernandez-Lobato

He is a professor of Machine Learning in the Department of Engineering at the University of Cambridge. His research is in Bayesian
machine learning, including the design and implementation of scalable methods for approximate inference and the construction,
evaluation, and refinement of probabilistic models that successfully describe the statistical patterns in the data. He has designed new
Bayesian machine learning methods with applications to the prediction of customer purchases in online stores, the modeling of price
changes in financial markets, the analysis of the connectivity of genes in biological systems, the discovery of new materials with

optimal properties or the design of more efficient hardware.

Professor Christopher Rauh

Professor of Economics and Data Science
Director of Master's in Economics and Data Science at Faculty of Economics

He is a Professor at the University of Cambridge, Research Professor at PRIO, Fellow of Trinity College Cambridge, and a Research
Affiliate at CEPR and HCEO.His fields of research cover Labor Economics and Political Economy using applied techniques including
structural modelling and machine learning.
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