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Kpatkoe onucanue xypca

HpaKTI/IKO-OpI/IGHTI/IPOBaHHHﬁ KypcC, HOCBﬂHICHHLIfI AHAJIN3Y JaHHbIX U MCTOJaM HUX
06pa6OTKI/I Ipyu NTOMOILIH AJITOPUTMOB MAIIIMHHOT'O O6yquI/IH B CIICHUAJIM3UPOBAHHBIX
IPOrpaMMHBIX CpCliaX TaKUX KaK PythOl’l. OCHOBHBIM MIPUHIUIIOM SBJIACTCA U3YUCHUC
CyHICCTBYIOIIUX 3aKOHOM€pHOCT€I\/’I B IaHHBIX, TIOCTPOCHUC MOI[CJIeﬁ MIPOrHO3UPOBAHUSA [JIS
peUICHUS CIOKHBIX 3a/1a4 B C(bepe (i)I/IHaHCOB.

OO0pa3oBarenbHbIe PE3yIbTaThI
10 JUCIIUITIINHE

CriocoOeH K caMOCTOSITEIIbHOMY OCBOSHHIO HOBBIX METOJIOB HCCIICAOBAHU, H3MEHEHHIO
HAy4HOTO M TIPOW3BOJICTBEHHOT'0 IPO(MIISt CBOCH AEATEIBHOCTH

CriocoOeH MPUHUMATH YIIPaBICHYECKUE PELIICHUS U TOTOB HECTH 332 HUX OTBETCTBEHHOCTD
CriocoOeH BBISBIISITH JJaHHBIC, HEOOXOIMMBIE ISl PELISHUS! TOCTABICHHBIX
HCCIIEI0BATEIbCKUX 33/1a9 B c(hepe yIpaBleHNUs; OCYIIECTBIATh cOOp JaHHBIX, KaK B
TMIOJIEBBIX YCJIOBUSIX, TAK U M3 OCHOBHBIX HCTOYHUKOB COLMAIbHO-9KOHOMUYECKOMN
nH(pOpMaLMK: OTYETHOCTH OpraHU3annil pa3TuIHbIX (OPM COOCTBEHHOCTH, BEIOMCTB H
T.1., 0a3 JaHHBIX, )XYPHAJIOB, U Ap., aHAIN3 1 00pab0TKy dTHX JaHHBIX, HH(POPMAIHIO
OTEUECTBEHHOM U 3apyOeKHOW CTATHCTHKH O COLMAIbHO-3KOHOMHYECKUX TIpolieccax 1
SIBJICHUSIX

CriocoOeH BBIONPATh HHCTPYMEHTAIBHBIC CPEJICTBA, COBPEMEHHBIE TEXHUUECKHE
Cpe/cTBa U HMH(POPMAIIMOHHBIC TEXHOJIOTUH ISl 00paOOTKH MH(POPMAINU B COOTBETCTBUH
C MTOCTaBJICHHOW HAay4YHO 3ama4eii B cepe ynpaBieHUs

Kpatkoe conepxanue
JUCIUILIMHBI

Amnamm3 naaueix B MS Excel

Baenenue B 1361k porpaMmupoBanus Python

O6paboTka nanubeix B Python

Buzyanuzanust nanssix B Python

C60p maHHBIX U3 OTKPHITHIX VIHTEpHET-HCTOYHHUKOB B Python
AJTOPUTMEI MAaIIIMHHOTO 00YYCHHS B chepe PHHAHCOB

SAAIF e e

OOpa3oBaTeIbHEIC TEXHOJIOTHH

Kaxnyro Henento gaercst 2-4acoBoil MPaKTUYECKUN CEMHUHAP AJIS U3YyUEHUSI METOI0B
00pabOTKM TaHHBIX U AJITOPUTMOB MAallTMHHOTO O0y4YeHUSI.

PazBuTHe HaBBIKOB IporpammupoBanus B Python.

WHTepakTHBHBIE AUCKYCCHU M IIPE3CHTAINH, HAIPaBJICHHBIE Ha TO, YTOOBI C/IENaTh
o0ydeHue O6oJiee MHTEPECHBIM 1 MOTHBHPOBATH CTYJICHTOB Ha POCMOTP MaTepHajioB
JIEKIUI 1 CEMUHAPOB IS TTOyYEHHsI OOHYCHBIX OayuIoB.

®DOopMBI KOHTPOJIS

dopmyIia OLEHKH:
Owntorosas = 0.25 * (O1 + 02 + O3 + O4)

O1 — naboparopHas pabota B MS Excel
Oz — nomarmHee 3aianue B Python

Os — maboparopnast pabora B Python
O4 — mpoexT B Python

01, 02, O3, O4 — mensie yrcina ot 0 10 10 BKIIOYHTETBHO.

0)

UTOroBas

— UTOTOBad OLCHKA, KOTOpas OKPYIJIACTCA [0 MATEMATUYCCKUM IIpABUJIaM

Jluteparypa
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Muller, A. C., & Guido, S. (2017). Introduction to machine learning with Python: a
guide for data scientists. O’Reilly Media. (HSE access:
http://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=4698164)
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Title of the course

Machine Learning and its Application for Finance

Title of the Academic Programme

38.04.08. Finance
Master program “Finance”

Type of the course

Compulsory

Prerequisites Basic knowledge of statistics and R programming language.

ECTS workload 3

Total indicative study hours Directed Study Self-directed study Total
40 112 152

Course Overview

During this practically oriented data science module students will learn how machine
learning uses computers to run predictive models. The main principal is to explore
existing data to build new knowledge, forecast future behaviour, anticipate outcomes
and trends. Explore theory and practice, and work with tools like Python to solve
advanced data science problems.

Intended Learning Outcomes (ILO)

Upon completing this course, students should be able to do the following:

Collect, store, process and analyze data automatically with the use of scripting
languages.

Develop and apply new research methods of basic machine learning algorithms
and ways to collect information using data mining techniques.

Solve economic, financial and managerial problems using best practices of data
analysis using modern computational tools.

Can identify the data needed for addressing the financial and business
objectives.

Teaching and Learning Methods

Every week a 2-hour tutorial is given to practice real-world data mining and
machine learning skills.

Developing programming skills in Python in desktop and web-based interfaces.
Interactive discussions and presentations aimed to make learning more
engaging and motivate students to review the lecture and seminar materials to
earn bonus points.

Content and Structure of the Course (see Annex 1)

No Topic / Course Chapter Total Directed Study Self-directed
Lectures Tutorials Study

1 Data Analysis in MS Excel 12 6 6 27

2 Introduction to Python 4 2 2 15

3 Managing Datasets in Python 4 2 2 15

4 Data Visualisation 4 2 2 15

5 Getting Data from Web 4 2 2 15

6 Machine Learning Algorithms in Finance 8 4 4 25

Total study hours 40 20 20 112

Indicative Assessment Methods and
Strategy

In-class Activity

Regular weekly in-class tasks on which students are required to do some
Python coding and interpretation applied to business and scientific tasks.
Presentations and discussion of topics are related to data science application in
finance.




Assessment (see Annex 2)

Assessment formula:
Ofpar=0.25 * (O1+ 02+ O3+ O4)

O1 —Lab in MS Excel

Oz — Hometask in Python
Os — Lab in Python

O4 — Project in Python

01, 02, O3, O4 — integer numbers from 0 to 10 including.

Op;pal — final grade rounded with mathematical rules.

Readings / Indicative Learning
Resources

Mandatory
Muller, A. C., & Guido, S. (2017). Introduction to machine learning with Python: a
guide for data scientists. O’Reilly Media. (HSE access:
http://ebookcentral.proquest.com/lib/hselibrary-
ebooks/detail.action?docID=4698164)

Optional
1. Cirillo A. R Data Mining. Birmingham, UK: Packt Publishing; 2017.

https://proxylibrary.hse.ru:2119/login.aspx?direct=true&db=nlebk & AN=1643003.
2. Vanderplas, J.T. (2016). Python data science handbook: Essential tools for

working with data. Sebastopol, CA: O’Reilly Media, Inc.

https://proxylibrary.hse.ru:2119/login.aspx?direct=true&db=nlebk & AN=1425081.

Indicative Self- Study Strategies

Type +/— Hours
Reading for seminars / tutorials (lecture materials, + 52
mandatory and optional resources)
Assignments for seminars / tutorials / labs + 20
E-learning / distance learning (MOOC / LMS) + 10
Project work + 30

Academic Support for the Course

Academic support for the course is provided via LMS and Slack conference, where
students can find: guidelines and recommendations for doing the course; guidelines and
recommendations for self-study; samples of assessment materials. Several practical
tasks are provided in online platform Stepik. Recommended external support source is
stackoverflow.com.

Facilities, Equipment and Software

Microsoft Excel 2013/2016/365
Python: Python 3 with Jupyter Notebook (installed with Anaconda)

Recommendations for students on the
organization of self-study

Self-study work can be considered as an organizational form of training - a system of
pedagogical conditions that ensure the management of educational activities for the
development of knowledge and skills in the field of educational activities without
assistance. The student needs to clearly understand that independent work is not just a
prerequisite but a necessary condition for obtaining knowledge of the discipline and the
development of competencies required in future professional activities.

In the educational process there are two types of independent work:
e in-class;
e out-of-class.

In-class work on the discipline is carried out in the classroom under the direct
supervision of the teacher and his task.

Out-of-class work - the planned educational work of students, performed in out-of-class
time on the instructions and methodological guidance of the teacher but without his
direct participation.




Types of tasks for out-of-class independent work, their content and nature can be
variable and differentiated, take into account the individual characteristics of the student.

Independent work can be carried out individually or by groups of students online and in
the classroom, depending on the purpose, volume, specific topics of independent work,
the level of complexity.

Control of results of out-of-class independent work is carried out within the time allotted
for compulsory training sessions on discipline at seminars or control classes.

Special conditions for organization of
learning process for students with
special needs

The following types of comprehension of learning information (including e-learning and
distance learning) can be offered to students with disabilities (by their written request) in
accordance with their individual psychophysical characteristics:

1) for persons with vision disorders: a printed text in enlarged font; an electronic
document; audios (transferring of learning materials into the audio); an
individual advising with an assistance of a sign language interpreter; individual
assignments and advising.

2) for persons with hearing disorders: a printed text; an electronic document;
video materials with subtitles; an individual advising with an assistance of a
sign language interpreter; individual assignments and advising.

3) for persons with muscle-skeleton disorders: a printed text; an electronic
document; audios; individual assignments and advising.

Course Instructor

Andrei A. Ternikov, Lecturer, Department of Management

Programme ILO(s) Course ILO(s) Teaching and Learning | Indicative Assessment
Methods for delivering | Methods of Delivered
ILO(s) ILO(s)
LO1 Understand the ILO1 Choose methods adequately Individual problem In-class discussions
challenges of uncertain corresponding to the objectives of a solving Reports

economic environment, assess
them and take appropriate
financial and investment
decisions

research project

Discussion of real-time
issues using terms and
concepts studied in class.
Case studies

LO3 Use strong analytical
skills and apply them to solve
practical problems

ILO3 Collect, store, process and
analyze data automatically with the use
of scripting languages; develop and
apply new research methods of basic
machine learning algorithms and ways
to collect information using data
mining techniques

In-class/home
assignments to solve
computer exercises in
data analysis software:
Excel, Python.

In-class quizzes
Home assignments

LO4 Examine and critically
appraise research methods and
tools relevant for research in
finance

ILO4 Able to choose tools, modern
technical means and information
technologies for processing
information in accordance with the
assigned scientific task in the field of
finance

In-class discussions
Reports

Analysis of publications
in leading academic
journals

LO9 Demonstrate a range of
generic skills including
information and time
management, team and project
work, computing and
autonomous learning, digital
skills

ILO9 Students should know how to:
use ICT solutions in solving real-life
problems, work together with other
team members, develop personal

Individual/team projects
Research projects
MOOCs

Individual projects
Group projects

LO10 Demonstrate an
innovative, open and ethical
mindset

knowledge and skills.

ILO10 Planning and beginning to Problem-solving Reports

perform a research project requires an Discussions Participation in group
open and innovative mindset. discussions

Participation in group
exercises




Annex 1

Course Content

- — obligatory content
o —additional (recommended) content

1. Data Analysis in MS Excel
1.1. Manipulating with Data in Excel (Import, Formats, VLOOKUPs)
1.2. Text & Financial functions + PivotTables in Excel
1.3. Financial Models in Excel (OLS + Forecasting)

2. Data Collection and Processing (in Python)
2.1. Introduction to Python (basic syntax)
- Scripting languages itself and Graphical User Interface (GUI)
- Reading developers’ documentation (packages, libraries, forums)
- Code iterations (loops)
- Writing function
2.2. Managing Datasets (Dictionaries, Numpy, Pandas)
2.2.1. Data Sources
- Minable Data examples (text, data tables, time-series, images, etc)
- * csv-format: separators (delimiters) and encoding
2.2.2. Data Structures
- Data formats (types) in Python
- Data arrangement (matrices, lists, data frames)
2.2.3. Data Processing
- Cleaning noisy data
- Merging and reorganizing data
- Concatenating strings
- Date formats
o Regular expressions & Encoding issues
2.3. Data Visualisation
- Types of graphics
- Exploratory data analysis
2.4. Getting Data from Web
- Reading, uploading and saving data
- Code debugging
- Basic HTML syntax
- Special formats of data *.xml and *.json
o Working with Application Programming Interfaces (APIs)

3. Machine Learning Algorithms in Finance (in Python)
3.1. Supervised Learning
3.1.1. Regression Algorithms
3.1.2. Classification Algorithms
3.2. Unsupervised Learning



Annex 2

Assessment Methods and Criteria

Assessment Methods

Types of Assessment

Forms of Assessment Modules

1 2 3 4

Summative assessment Lab in MS Excel *
Hometask in Python *
Lab in Python

Project in Python

Assessment Criteria

Written Assignments (labs, hometask, project)

Grades

Assessment Criteria

«Excellent» (8-10)

Has a clear argument, which addresses the topic and responds effectively to all
aspects of the task. Fully satisfies all the requirements of the task; rare minor errors
occur.

«Goody (6-7)

Responds to most aspects of the topic with a clear, explicit argument. Covers the
requirements of the task; may produce occasional errors.

«Satisfactory» (4-5)

Generally addresses the task; the format may be inappropriate in places; display
little evidence of (depending on the assignment): independent thought and critical
judgement include a partial superficial coverage of the key issues, lack critical
analysis, may make frequent errors.

«Fail» (0-2)

Fails to demonstrate any appropriate knowledge.



Андрей Терников
Summative assessment


