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1. IlepeyeHb MJIaHMPyeMbIX pe3yJIbTATOB 00yUeHHs 0 JUCHUILINHE, COOTHECEHHBIX C
IUIAHUPYEMBIMH Pe3yJIbTATaAMM 0CBOEHUsI POTrPaMMbI

1.1 lucuumumaa b1.B.O/[.3 Cratuctuka B cdepe myonuunoit moautuku (Statistics for Public
Policy) obecrieurBaeT OBaicHUE CIICIYIONUME KOMIICTCHIIUSIME C YIETOM dTara:

METOZI0B COBPEMEHHOMU
IIOJINTUYECKOM  HAYKH,
YBEPEHHOE
HAaBBIKAMHM IIPUMEHEHUS
METOZ 00T MU
ITOJINTUYECKON HAayKH K
aHaJIN3y COBPEMEHHBIX
ITOJINTHYECKUX
ITPOLIECCOB

BJI1aaACHHUC

Kon HanmenoBanmne Kox sTama ocBoeHus HanmenoBanwme >tama
KOMIIETEHIIMHA KOMIIETEHIIUH KOMIIETEHIIUHA OCBOCHHS KOMIIETCHIINH
[1K-3 VYrnyonennoe  3Hanue | [1K-3.1 3HaHue 001X u

0O0IMX U CIEHHaIbHBIX CHEHUAJIbHBIX METO/I0B

IMOJIMTHYCCKOI'O aHaJIn3a.

1.2. B pe3ynbprare 0CBOCHHUS AUCHUILUIMHBI Y CTYJACHTOB JOJDKHBI OBITH CHOPMHUPOBAHBI:

OTD/TD
(npu HANMUUUU
npodcrangapra)/
npodeccuoHanbHbIe
JNEUCTBUSA

Kopn srana PesynbTarsl 00ydeHus

OCBOCHU
KOMIICTCHIIN U

IInanupoBanue u
KOOpIMHAIUS
esITeIbHOCTH
[OPA3IEICHUS

AHanu3 pe3ylbTaroB
esITeIbHOCTH
[Opa3/ieIeHUs

Pa3pabotka
ITOKaTHbHBIX HOPMATHBHBIX
AKTOB,
PEeTTIaMEHTUPYIOIINX
paboTy cexperaps.

CocrasiieHue u
odopmieHne
YIIPaBJIEHUYECKON
TOKYMEHTAIINH.

AHanu3 uHpopMaun
U TIO/ITOTOBKA
nH(OpMaIIMOHHO-
QHATUTHYECKUX
MaTepuasoB.

[1K-3.1 OOyuaromuiicss 3HaeT o0IIMe U ClelualbHbIe

METOJBI ITOJIMTHYCCKOI'O aHaJIn3a.




2. O0beM U MeCTO TUCHUILTHHBI B cTpyKTYype OII BO

O0BbeM TUCHUIIINHBI

O6bem mucumrunabl; 108/3 81/3

Konrakthas pabora: 48/36

Jlexuuu 10/7,5

JlabopatopHsie pabotsr 4/3

[Ipaktuueckue 3anstus 34/25,5
CamocrosrenbHas pabora 60/45

MecTto nucnumimnabl B crpykrype OII BO

uHAeKC U HauMmeHoBanue auciuiuinHel: b1.B.OJ[.3 Craructuka B chepe myOamdHoR
nonutuku (Statistics for Public Policy)

Kypc(bl), ceMecTp(bl) WK TpUMECTP(bl) €6 OCBOEHHS B COOTBETCTBUH C YUEOHBIM IIAHOM:

1 xypc 2

CEMCCTP

JUCIUTUTMHA PEaIU3yeTCs 110 U3YyUCHHS
Mesxnaynapoanas Toprosis u pazsutue 11 (International Trade and Development I11)
YcroitunBoe passutue 11 (Sustainable Development I11)
I'mo6ansuoe ynpasnenwue 111 (Global Governance III)
Mexnynapoansie otHomeHus I (International Relations II)

dbopMma(bl) MPOMEKYTOUHON aTTECTAIMM B COOTBETCTBUU C y4YEOHBIM IJIAHOM: 3adeT C

OLICHKOM
3. ConepxaHue U CTPYKTYPa AUCHHUTLINHBI
Ounasn chopma ooyuenusn
Ne n/m HaumeHnoBaHue TeM O0beM TUCUUNJIMHBI (MOIYJISA), Yac. ®opma
(pasnesos), Bcero KontaktHas padora CP TeKymero
00y4aroIIUXcs C KOHTPOIA
Y ycneBaeMoCTH™ ¥,
npenoaasarejieM MPOMEKY TOUH O
1o BUJIAM YUeOHbIX 3aHATHI arTecranuu*
J/30, JIP/ 30, m3/30, | KC
JOT* JIOT* JIOT* P
Tema 1 | Introduction to Statistics 2/11,5 2/11,5 4/3 i
& Research Design
Tema 2 | Exploratory Data 2/115 2/115 413 11, P3
Analysis—Single
Variable
Tema 3 | Exploratory Data 2/1,5 2/1,5 10/7 1, P3
Analysis— 5
Relationships between
variables
Tema 4 | Exploratory Data 2/115 2/115 10/7 I, P3
Analysis—Simple S
Regression
Tema 5 | Concepts and 215 2115 1017 1, P3
5




Applications in
Probability
Tema 6 | Sampling Distributions 4/3 1%/7 I, P3
I ,
Tema 7 | Basics of Statistical 413 1017 1, P3
Inference S
Tema 8 | Inference for two 4/3 1077 11, P3
sample means, a single 5
proportion, and two
proportions
Tema 9 | Contingency Tables & 4/3 1017 11, P3
Inference for Simple S
Linear Regression
Tema 10 | Multiple Linear 2/115 4/3 10/7 I, P3
Regression | S
Tema 11 | Multiple Linear 21,5 4/3 1017 I, P3
Regression Il S
[IpomexxyTounas 3auer ¢
aTTeCcTalnusa OLICHKOI
Bcero: 108/3 10/7,5 | 4/3 34/25,5 60/
81/3 45

*[Ipumeuanue — oucnym (), pewenue 3adau (P3)

Coaep:xanue TUCHUNIMHBI

Ne HaumenoBanune Conep:xanue
Introduction to Statistics & » How can we ask and answer meaningful empirical questions?
T 1 Research Design » Randomized Experiments and Causality, Observational Studies
€Ma » Sampling Design, Surveys and Questionnaires
TA: Introduction to STATA (Log files, Data Editor, Recoding Variables)
Exploratory Data Analysis— * Classification of Variables, Frequency Distributions, Graphical Displays
Single Variable (Bar Charts,
Pie Charts, Histograms)
* Measures of Central Tendency (Mean, Median, Mode), Measures of
Tema 2 Dlsper_5|on ) o
eMa (Quartiles, Boxplots, Variance, Standard Deviation)
* Density curves, Standard Normal Distribution (Z Table, Normal Quantile
Plots)
STATA: Frequency tables, Charts and Graphs, Summary Statistics
Exploratory Data Analysis— | * Association between categorical explanatory variable and quantitative
Relationships between response variable
Tema 3 variables * Association between 2 categorical variables
* Association between 2 quantitative variables: Scatterplots, Correlation
STATA: Means tables, Crosstabs, Scatterplots
Exploratory Data Analysis— * Simple Linear Regression (Least Squares Criterion, Calculating and
Simple Regression Interpreting
regression coefficients)
Tema 4 * Predicted Values and Residuals, R-square, Outliers, Lurking Variables,

Causation
STATA: Simple Regression, residual analysis




HaumeHoBanue

Conep:xanue

Tema 5

Concepts and Applications in
Probability

* Basic Definitions, Compound Events, Joint Probabilities, Conditional
Probabilities

« Statistical Independence, Contingency Probability Tables

» Random Variables (Discrete versus Continuous), Mean and Variance of
Random

Variables, Probability Distributions

STATA: Contingency probability tables (crosstabs)

Tema 6

Sampling Distributions |

* Sampling Distribution for Counts (Calculating Binomial Probabilities),
Sampling

Distribution for proportions, Normal approximation

+ Sampling Distribution of the Mean, Central Limit Theorem.

Tema 7

Basics of Statistical Inference

« Student’s t-distribution, Confidence Interval around a single Mean

* Hypothesis testing (Null and Alternative, One versus two-sided tests, p-
values)

STATA: One-Sample t-test

Tema 8

Inference for two sample
means, a single proportion,
and two proportions

* Inference for Difference in Means (Independent samples, Pooled
Variance), Confidence

Interval around a Difference in Means, Hypothesis testing

* Inference for Single Proportion (Confidence Intervals, Hypothesis
testing)

* Inference for Difference between two proportions (CI’s, Hypothesis
testing)

STATA: Independent Samples t-test, Test for a single proportion, Two-
sample test of proportion

Tema 9

Contingency Tables &
Inference for Simple Linear
Regression

« Contingency Tables Reviewed, Chi-Square test of statistical
independence

* Simple Linear Regression, Goodness of fit, Gauss-Markov Assumptions
* Hypothesis testing of slope coefficient (Standard error, Confidence
Intervals, p-values)

STATA: Crosstabs, Chi-Square, Simple regression estimates, assess
statistical significance,

calculate predicted values and residuals, goodness of fit

Tema 10

Multiple Linear Regression |

* Review Randomized Experiments versus Observational Studies,
Confounding Factors

» Fitting the model, Check of regression assumptions, Model fit (F-test, R-
square)

STATA: Multiple regression estimates, use residuals to check regression
assumptions

Tema 11

Multiple Linear Regression 11

* Dummy Independent Variables (Same slopes, different intercepts)

* Interaction terms (Different slopes, different intercepts)

* Categorical Independent Variables

STATA: Creating and using dummy independent variables, creating and
using interaction terms

4. MarepuaJibl TeKylIero KOHTPOJIsl yclieBaeMoCTH 00y4yalommxcs u

(l)OHI[ OICHOYHBLIX CPEACTB l'lpOMG)KyTO‘-IHOfI arTeCTallMi 1Mo AU CHUMIIJIMHE

4.1. @opMbl W MeTOAbI TEKYUIEr0 KOHTPOJISA YCNEeBAEMOCTH, OOY4YaKOIIMXCS
NMPOMEKYTOYHOH aTTeCTAlMu.

4.1.1. B xoge peaqu3auuM IMCUMIUIMHBI HCIOJB3YKOTCH CJeIYIOIIHe MeTOAbl

TeKYLIero KOHTPOJIsl YCIIeBaeMOCTH 00y4al0IIuXC:

IIpu npoBeeHNN 3aHATUH JIEKIIMOHHOTO TUIIA: JUCITYT

IIPU IIPOBEJCHUU 3aHATUI CEMUHAPCKOIO TUIIA: TUCITYT, peLICHUE 3a1a4




4.1.2. Jk3aMeH (3a4eT) MPOBOAUTCSH C MPUMEHEHUEM CJIeTYIOUUX MeTOA0B (CPeIACTB):
3a4er ¢ OLEeHKOU B OopMe MUCEMEHHOTO SK3aMEHa

4. 2. MaTtepuaJjibl TEKYIIEro KOHTPOJIS yCIIeBA€MOCTH 00yYar0 M XCsl.

HpI/IMepH 3aJa4 B KJjiacce.

Examples of class problems:

Problem 1. (10 pts.) Poker hands.

After one-pair, the next most common hands are two-pair and three-of-a-kind:

Two-pair: Two cards have one rank, two cards have another rank, and the remaining card has a
third rank. e.g. {2v, 24, 5%, 5& Ke}

Three-of-a-kind: Three cards have one rank and the remaining two cards have two other ranks.
e.g. {2¥, 24, 2%, 5& Ko}

Calculate the probability of each type of hand. Which is more likely?

Problem 2. (10 pts.) Non-transitive dice.

In class we worked with non-transitive dice:

Red:333336; Green: 144444;White:222555,

Finish making your non-transitive dice.

(@) In class you found the probability that red beats white. Find the probability that white beats
green and the probability that green beats red.

Can you line the dice up in order from best to worst? (Hint: this is why these are called ‘non-
transitive’.)

(b) Suppose you roll two white dice against two red dice. What is the probability that the sum of
the white dice is greater than the sum of the red dice?

Problem 3. (20 pts.) Birthdays: counting and simulation.

Ignoring leap days, the days of the year can be numbered 1 to 365. Assume that birthdays are
equally likely to fall on any day of the year. Consider a group of n people, of which you are not a
member. An element of the sample space Q will be a sequence of n birthdays (one for each
person).

(a) Define the probability function P for Q..

(b) Consider the following events:

A: “someone in the group shares your birthday”

B: “some two people in the group share a birthday”

C: “some three people in the group share a birthday”

Carefully describe the subset of Q that corresponds to each event.

(c) Find an exact formula for P(A). What is the smallest n such that P(A) > .5?

(d) Justify why n is greater than 365 without doing any computation. (We are looking for 2 a
short answer giving a heuristic sense of why this is so.)

(e) Use R simulation to estimate the smallest n for which P(B) > .9. For these simulations, let the
number of trials be 10000.

For this value of n, repeat the simulation a few times to verify that it always gives similar results.
Using 10000 trials you saw very little variation in the estimate of P(B). Try this again using 30
trials and verify that the estimated probabilities are much more variable.

(f) Find an exact formula for P(B).

(9) Use R simulation to estimate the smallest n for which P(C) > .5. Again use 10000 trials. You
will find that two values of n are equally plausible values. You may pick either one for your
answer.



4.3. OneHoOYHbIE CPEACTBA IJISI POMEKYTOYHOI aTTeCTAlMH.

4.3.1. ®opmMupyemblie KOMIETEHIIHN

Kon HanmenoBaunmne Kox sTama ocBoeHus HanmenoBanue 3Tana
KOMIIETEHIIMHA KOMIIETEHIIUH KOMIIETEHIIUHA OCBOCHHS KOMIIETCHIINH
[1K-3 VYrnyonennoe  3Hanue | [1K-3.1 3HaHue 001X u

O0IMX U CIeHHaIbHBIX CHEHUAJIbHBIX METO/I0B
METOJIOB COBPEMEHHOM MOJUTHYECKOr0 aHAJIN3a.

IIOJINTUYECKOM  HayKH,
YBEPEHHOE  BIIAJICHUC
HAaBBIKAMHM IIPUMEHEHUS
METOZ 00T I
ITOJINTUYECKON HAayKH K
aHaJIN3y COBPEMEHHBIX
ITOJINTHYECKUX
IIPOLIECCOB

4.3.2 TunoBble OLIEHOYHbIE CPEACTBA

IIuceMEHHBIN SK3aMEH
Written exam.
1. There are 3 arrangements of the word DAD, namely DAD, ADD, and DDA. How

many

SO

they

arrangements are there of the word PROBABILITY?

2. There are six men and seven women in a ballroom dancing class. If four men and four
women are chosen and paired off, how many pairings are possible?

3. Let A and B be two events. Suppose the probability that neither A or B occurs is 2/3.
What is the probability that one or both occur?

4. Let C and D be two events with P(C) = 0.25, P(D) = 0.45, and P(C N D) = 0.1.

What is P(Cc N D)?

5. Suppose you are taking a multiple-choice test with ¢ choices for each question. In
answering a question on this test, the probability that you know the answer is p. If you
don’t know the answer, you choose one at random. What is the probability that you knew
the answer to a question, given that you answered it correctly?

6. Two dice are rolled.

A = ‘sum of two dice equals 3’

B = ‘sum of two dice equals 7’

C = “at least one of the dice shows a 1’

(a) What is P(A|C)?

(b) What is P(B|C)?

(c) Are A and C independent? What about B and C?

7. A multiple choice exam has 4 choices for each question. A student has studied enough

that the probability they will know the answer to a question is 0.5, the probability that

will be able to eliminate one choice is 0.25, otherwise all 4 choices seem equally
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plausible.

If they know the answer they will get the question right. If not they have to guess from
the

3 or 4 choices.

As the teacher you want the test to measure what the student knows. If the student
answers

a question correctly what’s the probability they knew the answer?

8. Suppose that P(A) = 0.4, P(B) = 0.3 and P((A U B)C) = 0.42. Are Aand B

independent?

9. Suppose that X takes values between 0 and 1 and has probability density function 2x.

Compute Var(X) and Var(X2).

10. Compute the expectation and variance of a Bernoulli(p) random variable.

Ixana oneHNBaHNA.

IToxa3aresb oneHMBaHUSA Kpurepnii onenuBanuns

1. He umeer 6a30BBIX 3HAHUM.

2. ®parmeHTapHbIC 3HAHUSI.

3. JleMOHCTpUpYET YaCTUYHbIC 3HAHUSI.

4. CdopmupoBaHHbIE, HO COIEpKaIIHe
OTJCIIbHBIC MTPOOEITBI 3HAHUSI.

5. CdopMupoBaHHBIE CHCTEMATUYECKUE
3HAHUA.

OOyyaromuiics 3HaeT O0IIKMe U CIIeUATbHbBIE
METOIbI IOIUTHYECKOTO aHAIN3a.

TpaguunonHas
OICHOYHaA
CuCTeMa
Banawl PAHXuI'C
Grades Traditional
(0-100) | grading system in
RANEPA

OrmcaHne KpHTepHeB OIICHKH
Grade Distribution Guidance

The course is fully mastered. Student presents high level of professional
knowledge of all the relevant issues, uses terminology and applies
80 - 100 Excellent 5 | theoretical parts in problem solving; knows how to deal with specific
questions beyond the course. Student presents well-reasoned position on
the key issues of the course.

The course is fully mastered. Student presents good standards of
65-79 Good 4 | professional knowledge of the relevant issues, uses terminology and
applies theoretical parts in problem solving fairly well.

The student has sufficient level of knowledge of all the problems of the
55-64 | Satisfactory | 3 | course; knows terminology and understands how the theoretical material
can be used as a tool to solve practical problems.

The student has knowledge of almost all the problems of the course; knows
50-54 | Satisfactory | 3 | terminology and understands how the theoretical material can be used as a
tool to solve practical problems.

45 - 49 Marginal 3 | The student has some knowledge of the problems of the course; presents




11

Pass weak knowledge of terminology and problems solving technique.
0-44 Fail Students is n_ot prepared and does not present sufficient knowledge of the
course material
The course is fully mastered. Student presents good standards of
45-100 Passed professional knowledge of  the relevant issues, uses terminology and
applies theoretical parts in problem solving fairly well.
0-44 Not Passed Students is not prepared and does not present sufficient knowledge of the

course material

4.4. Metoguveckne MaTepuaJibl
Students will be assessed based on their participation during the classes and problem-
solving. By the end of the course they will hold an exam, which covers all the materials and

includes problem-solving.

5.

Meroauveckue ykazaHus A1 00y4al0UIUXCH 10 OCBOCHUIO IMCUMILIUHBI (MOIYJIA)

Class contact will be structured to encourage active participation and will consist of case
studies and exercises, together with course member presentations and some formal lectures and
presentations.

6. YueOHas IuTeparypa u pecypcbl HHGOPMAIMOHHO-TEIeKOMMYHHKAIIMOHHOM CeTH

6.1. OcHoBHas JIuTEparypa.

"HHTepHer", BKJIIOYas NepevyeHb YUeOHO-MeTOAMYecKOro odecnedeHus 1Jisi

CaMOCTOSATeJIbHOM PadoThl 00y4arOIMXCs M0 JUCHHILINHE (MOAYJII0)

D. Moore, G. McCabe, and B. Craig. Introduction to the Practice of Statistics.7th Ed (2012)
Applied Regression: An Introduction (Quantitative Applications in the Social Sciences), Colin
Lewis-Beck and Michael S. Lewis-Beck (2015)

Applied Logistic Regression, David W. Hosmer Jr. and Stanley Lemeshow (2013)

6.2. JlomoHUTEbHAS TUTEPATYPA.
Lawrence C. Hamilton. Statistics with STATA: Version 12, ISBN: 9780840064639
W.H. Freeman and Company, ISBN: 9781429240321, 6th edition (2009)

6.3. YueOHO-MeToIu4YeCcKoe 00eCreueHrne CaMOCTOsITENNbHOM paOoTHI.
6.4. HopmaTtuBHBIE IPABOBbIE JOKYMEHTHI.

6.5. UnTepHeT-pecypchl.

6.6. IHble ICTOYHUKHU.

7.

MarepuajbHoO-TeXHHYecKas 0a3a, HH(PpOPMaLMOHHBIE TEXHOJIOIMH, IPOrPAMMHOE

o0ecnieyenne U HHGOPMAMOHHBbIE CIPABOYHbIE CHCTEMbI
Jlist mpoBeeHNs IEKIIMOHHBIX M MPAKTUYECKUX 3aHITHI HE0OXOIMMO Cleayrolee
o0opynoBaHue: 10CKa, MapKepbl, KOMITBIOTEP U MPOEKTOP.



https://www.amazon.com/Applied-Regression-Introduction-Quantitative-Applications/dp/1483381471/ref=sr_1_1?ie=UTF8&qid=1479495481&sr=8-1&keywords=applied+regression
https://www.amazon.com/Applied-Logistic-Regression-David-Hosmer/dp/0470582472/ref=sr_1_10?ie=UTF8&qid=1479495481&sr=8-10&keywords=applied+regression
https://www.amazon.com/Applied-Logistic-Regression-David-Hosmer/dp/0470582472/ref=sr_1_10?ie=UTF8&qid=1479495481&sr=8-10&keywords=applied+regression

