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1. HEJIX OCBOEHUSA TUCIUITJINHBI

1.1| e ocCBOEHWS IUCIUWIUIMHBL OBJIQJCHHE OOYYAIOIMIMMICS TEOPETHYECKUMH OCHOBaMH M (opMHpOBaHHE y HHX
IIPAKTUYECKUX HABBIKOB IIEPBUYHOIO CTATUCTUYECKOTO U BEPOATHOCTHOIO aHAIN3a HA aHINIMICKOM SI3BIKE.

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JUCHUILJTUHBI

OIIK-2. CnocofeH ocymecTBJIsATh €0OpP, 00paGOTKY M CTATHCTHYECKHH aHAJIU3 [aHHBIX, HEOOXONMMBLIX /IJIsl pelleHus
MOCTABJCHHBIX JKOHOMHYCCKUX 3a4a4;

B pe3ysbTaTte 0CBOCHHS JUCUMILIUHBI 00y4AIOIMIICS NOJIAKEH:

3HaTh:

KIIacCU(UKAIMIO PA3JINYHBIX BHUJIOB CTATHCTHYSCKUX JAHHBIX, OCHOBHBIC TOHSTHS, METOIBl M TEOPEMBI TEOPHUH BEPOSTHOCTEH W
MaTeMaTU4eCcKol CTaTUCTUKY; (cooTHeceHo ¢ nHaukaropoM OITK-2.1)

Ymernb:

cobuparh u 0000IaTh CTATUCTUYIECKYIO HH(POPMAILIHIO, BBIOPATh, 000CHOBATh U MPUMEHHUTH PA3IHIHBIE METOIBI TEOPHU BEPOATHOCTEH
U MaTeMaTH4eCKOM CTaTHUCTHUKH AJSl PelIeHHs MOCTABIEHHBIX SKOHOMMYECKHX 3a/ay,lIPOaHaM3UpOBaTh MOIYYEHHbBIE PE3ylbTaThl U
cyenatb 000CHOBaHHBIE BBIBOJIBI; (COOTHeCeHO ¢ mHAnKaropom OIIK-2.2)

Baanernb:

croco0aMi U METOJAMH PEIICHUS IIOCTABICHHBIX SKOHOMHYECKHX 3a]ad C NPUMEHEHHEM CHCTEMBbl TEOPETHKO-BEPOSTHOCTHOTO M
MaTeMaTHKO-CTaTHCTUYECKOTO ITOAXOMa, HABBIKAMH aHallM3a M COAEPXKATEIbHOW WHTEPIPETaldd PEe3ylbTaToB CTAaTHCTHYECKOTO
uccIenoBaHus; (CooTHeceHo ¢ nHaukaropom OITK-2.3)

3. CTPYKTYPA U COAEP) KAHUE JUCIUITJINHBI

Pa3gen 1. « Introduction to statistics and probability»

Bua 3ansitus / Cemectp /| KonmuectBo

Ne HaumeHoBaHHe TeMbl, KPAaTKOE CO/lep:KaHNe
K Aep pa6ots1 / popma ITA Kypc 4acoB

KomnereHuuu

Tema «Introduction. Data descriptiony.

What is modern statistics? Statistical thinking and modern economics and
1.1 | management. Gathering data. Data handling. Percentiles and quintiles.| Jlekunonusie 3ausTUS 5 2 OIlK-2
Measures of central tendency. Measures of variability. Skewness and
Kurtosis. Methods of displaying data.

Tema «Introduction. Data description».
What is modern statistics? Statistical thinking and modern economics and

management. Gathering data. Data handling. Percentiles and quintiles. IMpaktnyeckue
1.2 o 5 2 OIIK-2
Measures of central tendency. Measures of variability. Skewness and 3aHATHS
Kurtosis. Methods of displaying data. Data presentation. Exercises.
Problem solving
Tema «Introduction. Data descriptiony.
What is modern statistics? Statistical thinking and modern economics and
13 management. Gathering data. Data handling. Percentiles and quintiles.| CamocrosrensHas 5 12 OIK-2
™ |Measures of central tendency. Measures of variability. Skewness and pabora

Kurtosis. Methods of displaying data. Data presentation. Exercises.
Problem solving

Tema «Basic principles of probability». Basic definitions: events, sample
space, and probability. Objective probability, subjective probability.
Probability terms. Venn diagrams. Basic operations with two sets. Events
of a random experiment, mutually exclusive set of events. Classical
probability, empirical probability. Basic rules for probability. The range of CaMocTosTeIbHAs
1.4 |values, the rule of complements, the rule of addition (union). An 6 5 4 OIlK-2
independent set of events. The conditional probability. The rule of pabora
multiplication (intersection), product rule for independent events.
Principles of counting, combinatorial concepts. The multiplication formula,
the permutation formula, the combination formula. Exercises with
LibreOffice. Problem solving

Tema «The Law of Total Probability and Bayes’ Theorem» CaMocToSTebHA
1.5 | The Law of Total Probability. Bayes’ Theorem. M zg(‘fm“"“ A 5 2 OITK-2
Exercises. Problem solving P

Paznen 2. «Random variables, sampling and hypotheses testing»

Bua 3ausitus / Cemectp /| KonmuectBo

Ne HaunMeHoBaHMe TeMbl, KPaTKoOe Colep:KaHue
) KP P paGorsl / popma ITA Kype 4acoB

Komnerenunu




Tema «Probability distributionsy.

Random variable. Probability distribution. Discrete and continuous random
variables. Cumulative distribution function. Expected Values of Discrete
Random Variables. Bernoulli Random Variable. The Binomial Random
Variable. Binomial Distribution Formulas. The Poisson distribution
Continuous Random Variables. The Uniform Distribution.

2.1 JIexIMoOHHbIE 3aHATHS 5 2 OIIK-2

Tema «Probability distributions».

Random variable. Probability distribution. Discrete and continuous random
variables. Cumulative distribution function. Expected Values of Discrete
2.2 |Random Variables. Bernoulli Random Variable. The Binomial Random
Variable. Binomial Distribution Formulas. The Poisson distribution
Continuous Random Variables. The Uniform Distribution. Exercises.
Problem solving

IpaxTryeckne
3aHATHA

5 2 OIIK-2

Tema «Probability distributions».

Random variable. Probability distribution. Discrete and continuous random
variables. Cumulative distribution function. Expected Values of Discrete CaMocTosTeIbHAsL
2.3 |Random Variables. Bernoulli Random Variable. The Binomial Random 5 12 OIIK-2
Variable. Binomial Distribution Formulas. The Poisson distribution pagora
Continuous Random Variables. The Uniform Distribution. Exercises.
Problem solving

Tema «The normal distribution.
Normal distribution. The Standard Normal Distribution. The Empirical| CamocrostenbHas

24 Rule (30 rule). The Normal Distribution as an Approximation to Other pabora > 8 OIIK-2
Probability Distributions. Exercises. Problem solving
Tema «Sampling»

25 Sampling and sampling methods. Sample Statistics as Estimators of| CamocrosTenbHas 5 10 OIK-2

Population Parameters. Estimators and Their Properties. Confidence pabora
interval. Exercises. Problem solving

Tema «Hypothesis Testingy.
The Concepts of Hypothesis Testing. Computing the p-Value. The CaMocTosTeIbHAs
2.6 |Hypothesis Test. Tests of hypotheses about population means. Tests of 5 12 OIIK-2

hypotheses about population proportions. Tests of hypotheses about padora
population variances. Exercises. Problem solving
2.7 |TloaroToBka K IpOMEXYTOUHOI aTTECTAINH 3auer S 4 OIIK-2

4. ®OHJI OLIEHOYHBIX CPEJICTB

Crpykrypa M cozmepxaHne (OHIA OLICHOYHBIX CPEICTB JUIS IIPOBENCHUS TEKYIIETO KOHTPOIS W IIPOMEKYTOYHOH aTTecTaluH
npencTasieHs! B [Iprnoxennn 1 x pabodeit mporpaMMe TUCIIUTIIHHEL

5. YYHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI

5.1. Y4eOHble, HayYHbIe H MEeTOAMYECKHE U3TAHUS

ABTODBI, bubnuoreka /
3amniaBue W3narenscTBO, roxg
COCTaBUTENH KonuuectBo
1 XKypnan "Bonpocsr cTaTHCTHKH" YuraneHslii 321 PIOY
(PVIHX)
2 Hopa E. B., Tepacumos | Crarucruka: yuebHOe mocodue Tam60B: TamOoBCKHiA OBC «YHuBepcurerckas
b. U. roCyIapCTBEHHBIN OMOIHOTEKA OHIANH)

TEXHUYECKUI YHUBEPCUTET
(Tr'TY), 2004

3 Munamkuy, B. T, busHec-craTtucTUKa M IPOrHO3UpoBaHue: yuebHoe | MockBa: EBpasuiickuit 3BC «IPR SMART»
CanosnuxoBa, H. A., | mocobue OTKPBITHIN HHCTHTYT, 2010
[IImoiinoBa, P. A.

4 [Hapesa, I". B., AHanm3 TaHHBIX: Y9eO0HO-METOIUYECKOE TOCOOHe CuMpepornonb: 9BC «IPR SMART»
[Tonomapesa, XK. I. YHUuBEpCUTET S5KOHOMUKHU U

ympasnenus, 2019

5.2. IlpodeccuonanbHble 0a3bl JAHHBIX U HHPOPMALMOHHBIE CIIPABOYHBIE CHCTEMbI

Hudopmarmonnas cnpaBouHas cucteMa "Korcynsrant [Imroc”

baza mannsix enepanbHol cayxObI rocyrapcTBeHHOH craructuku (Pocerar) https://rosstat.gov.ru/
baza nanneix Equnas mexxBenoMcTBeHHas MHQOpMAIMOHHO-CTaTUCTHYEeCKast cucteMa https:/fedstat.ru/
baza nanneix [{entpanbHoro 6anka Poccuiickoii denepannu (banka Poccun) https://www.cbr.ru/

5.3. IlepeyeHsb NpOrpaMMHOro odecneyeHust

Onepanuonsas cucrema PEJ[ OC
Odoucusriit maker LibreOffice (kpoccmiatdopMeHHOE CBOOOIHO PacpoCTpaHsIeMOe MPOrpaMMHOE
obecrieueHue)




5.4. y‘leﬁHO-MeTO}ll/l‘leCKI/le MaTepuaJibl 1151 06yqaloumxca C OrpaHUY€HHBIMHU BO3MOKHOCTHAMM 3/10POBbA

IIpu HEOO6XOAMMOCTH IO 3aSBICHUIO 00YHYAIOIIETOCS ¢ OTPAaHHMYECHHBIMH BO3MOXKHOCTAMH 340POBbsl yueOHO-METOIUUCCKHE MaTepUaIbl
NPENOCTaBIAIOTCS B (hOpMax, aJanTHPOBAHHBIX K OIPAHMYEHHSM 30POBbS M BOCHPHUATHA MH(popManuu. s ML ¢ HapyIICHUSIMH
3peHus: B Gopme ayauodaiina; B meyaTHOH GpopMe yBENHUSHHBIM MpH(TOM. [ JIHI] ¢ HApYIICHUAMH cIyXa: B hopMe IEKTPOHHOTO
JIOKyMEHTA; B Ie4aTHON ¢opme. [ nuIl ¢ HapymIeHUSIMHA OMIOPHO-IBUIATEIIFHOTO ammapara: B ()opMe 3IeKTPOHHOTO JOKyMEHTa; B
neyaTHo Gopme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHE IUCIIUITJINHBI

ITomermieHust st BceX BHIOB padOT, MPEIyCMOTPEHHBIX YYEOHBIM TUIAHOM, YKOMIUIEKTOBAHBI HEOOXOMUMOM CIEIHaTH3UPOBAHHON
y4eOHOIT MeOebI0 U TEXHUYECKUMH CPEICTBAMH O0YICHUSI:

- CTOJIBI, CTYJIBS;

- MEPCOHAIBLHBIN KOMITBIOTEP / HOYTOYK (TIEPEHOCHOI);

- POEKTOP;

- 9KpaH / HHTEpaKTUBHAS JJOCKA.

HOMCH.ICHI/IH JUIsA CaMOCTOSITCITEHOM pa6OTBI 06yqaroumxc;[ OCHalICHBI KOMHL}OTepHOf/‘I TEXHUKOH C BO3MOKHOCTBIO IOJKIOYCHHUSA K
cern "MHTepHET" M 00ECTICUeHNEM HOCTYTIA K MICKTPOHHON MH(OPMAIIMOHHO-00pa30BaTeIbHON Cpefe.

7. METOAUYECKHUE YKA3ZAHUSA JJISA OBYYAIOIIUXCSA 11O OCBOEHHUIO TN CITUITJINHBI

Meroandeckue yka3aHUS 10 OCBOSHHIO AUCIUIUTHHEI IpeicTaBieHs! B [Ipunoxennn 2 x pabodeil mporpaMMe TUCIIUIIIHHEL




[punoxenne 1

®OH/I OHEHOYHbBIX CPEJACTB

1 Onucanue noka3zareeii 1 KpUTepHeB OLEHUBAHUS KOMIIETeHIMI HA PAa3IMYHBIX 3TANaxX

10,4 (l)OpMHpOBaHI/lﬂ, OINMCAHHUuE€ IIKAJ ONCHUBAHUA

1.1 IToka3arenu u KPpUTCPUH OLCHHUBAHUSA KOMIIETCHIIUH:

3VH, cocTaBisiomue ITokazarenu oreHUBaHUA Kpurepuu CpeanctBa
KOMTICTEHITHIO OIICHUBAHUSA OIICHUBAHUS
OIIK-2 — ciocobeH ocymecTBIATE cO0p, 00padOTKY M CTATUCTUUECKUN aHAIN3 TaHHBIX, HEOOXOANMBIX
JUTSA PEUICHUS TIOCTABIIEHHBIX YKOHOMHYECKHX 3a/1a9

3HaTh. Nmer H cobupaer | momHoTa U T — Tectsl (1-10 x
KI1accu(hUKAIIIO HE0OXOANMBIE MAaTEPHUANEI | COMEPKATETHHOCTD 1pazzmemny,1-10 xo
pa3THIHBIX BHJIOB | AJist oTBeTa Ha | OTBETa C 2pazneny),
CTaTHCTHYECKUX JAHHBIX | coOeceoBaHUU U | HCTIOTTF30BaHKEM C — cobecenoBanne
OCHOBHBIE ITOHSTHS, HaIMCaHUU TECTa, | pa3IMYHBIX BUIOB (1-40)
METOZBI i TEOPEMBI MIPEIOCTaBIIAL JTAHHBIX CTAaTUCTHKHA U | B — Bompockl k
TEOPUHU BEPOATHOCTEU U KJaccuduKkanuo TEOpHUH BeposiTHOCTeH | 3auety (1-41)
MaTeMaTHYCCKOM Pa3IUnIHBIX BUJIOB | Ha aHTJIMHACKOM SI3BIKE
CTaTUCTHKH. CTaTUCTHYECKUX JAHHBIX | Ha cOOECeTOBaHUH U

OCHOBHBIC ITOHATHS, TecTe

METOJIBI 1 TEOPEMEBI

TEOPHUH BEPOSATHOCTEH U

MaTeMaTHIeCKOH

CTaTUCTHUKHI
YMeTs: Pemaer 3amaun, BoiOupast, | [IpaBuibHOCTD 3 —3angaun (1-10)
cobupate ® 0000maTh | 000OCHOBBIBAS M MIPUMEHSS | pEeHICHUS 3a7ad, 33 — 3agaun K
CTaTHCTHYCCKYTO pa3IMYHBIC METOTBI MTOJTHOTA BBIBOJIOB C 3auety (1-10)
WH(POPMAIIHIO; TEOPHH BEPOSATHOCTEH U HCTIOTb30BaHUEM
BEIOpaTh, OOOCHOBATH ¥ | MAaTEMaTHYECKOU METOZIOB TEOPUH
MPUMEHUTHb  Pa3NAYHbBIC | CTATUCTHKHI BEPOSATHOCTEH U
METOIBI TEOpUH MaTeMAaTHYCCKOM
BEpOSATHOCTEN 51 CTaTUCTUKHU
MaTEeMAaTHYCCKOM
CTaTUCTHKH ISl PEIICHUS
MOCTABJICHHBIX
SKOHOMHUYECKHUX 3ajad,
MIPOaHATU3UPOBATh
MOJTYYCHHBIC PE3YJIbTaThI
¥ CIelIaTh 000CHOBAHHBIE
BEIBOJIBI.
Bianers: Pemmaer 3amaun, IpuMeHsISI | COOTBETCTBHE 3 — 3amaum (1-10)
crmocod0aMm M METOJAaMHM | crtocOOBI U METOIBI MIPECTaBICHHON B 33 — 3amaun K
pemIeHus] TOCTaBJICHHBIX | peIICHHs] TIOCTABICHHBIX | OTBETaX 3a 3afadu 3auety (1-10)
SKOHOMHYECKUX 3a1a4 C | 9KOHOMHUYECKHUX 3a7a4 C uHpOPMAIIHH C
MPUMCHCHHEM  CHUCTEMBbI | IPUMEHCHHEM CHCTEMBI MPUMEHCHHEM
TEOPETHKO- TEOPETHUKO- CHCTEMbI TEOPETHKO-
BEPOSATHOCTHOTO U | BEpOATHOCTHOTO U BEPOSATHOCTHOTO U
MaTeMaTHKO- MaTeMaTUKO- MaTeMAaTHKO-
CTaTUCTHYECKOTO CTaTUCTHYECKOTO MOJX0/1a | CTATUCTHYECKOTO
MOJTXO/1a; MOJIX0/1a
HaBBIKAMH  aHAU3a |
coziepKaTeabHOU
HWHTEPIPETAINN




pe3yIbTaToB
CTaTHCTHYECKOTO
UCCIIEJOBaHMS

1.2 IIkanel OllEHUBAHUS:
Texymuii KOHTPOJIb yCTIEBAEMOCTH M IPOMEKYTOUYHAsI aTTECTAIUsl OCYIIECTBIISICTCS B

paMKax HaKOIHUTEJIbHON OAJITbHO-PEUTHUHTOBOM cucTeMbl B 100-0ayuibHOM ITKae:

50-100 6as10B (3a4TEHO)
0-49 GaoB (He 3aYTEHO)

2 TunoBble KOHTPOJIbHBIE 32/IaHUA WM WHbIe MATepHAJbl, HEOOXOAUMbIE /sl OLEHKH
3HAHMIi, YMeHUI, HABLIKOB W (WJIM) ONBITA JAeSAITEIbHOCTH, XapPaKTePU3YIOIIMX 3TalNbl
(hopMupoBaHusI KOMIIETEHIHI1 B Mpolecce 0CBOeHNUsI 00pa30BaTeIbHON NPOrpaMMbl
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16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

BOHpOCbI K 3a4€Ty

Statistical thinking and modern economics and management
What is modern statistics?

Gathering data

Data handling

Percentiles and quintiles

Measures of central tendency

Measures of variability

Skewness and Kurtosis

Methods of displaying data. Data presentation.

. Basic definitions: events, sample space, and probability.

. Objective probability, subjective probability. Probability terms.

. Venn diagrams. Basic operations with two sets.

. Events of a random experiment, mutually exclusive set of events.

. Classical probability, empirical probability.

. Basic rules for probability. The range of values, the rule of complements, the rule of addition

(union).

An independent set of events. The conditional probability.

The rule of multiplication (intersection), product rule for independent events.
Principles of counting, combinatorial concepts.

The multiplication formula, the permutation formula, the combination formula.
The Law of Total Probability

Bayes’ Theorem

Random variable. Probability distribution

Discrete and continuous random variables

Cumulative distribution function

Expected Values of Discrete Random Variables

Bernoulli Random Variable



27. The Binomial Random Variable
28. Binomial Distribution Formulas
29. The Poisson distribution Continuous Random Variables.
30. The Uniform Distribution
31. Normal distribution
32. The Standard Normal Distribution
33. The Empirical Rule (3o rule)
34. The Normal Distribution as an Approximation to Other Probability Distributions
35. Sampling and sampling methods
36. Sample Statistics as Estimators of Population Parameters
37. Estimators and Their Properties
38. Confidence interval
39. The Concepts of Hypothesis Testing
40. Computing the p-Value
41. The Hypothesis Test
3agauu K 3auerty
1. You are given the following exchange rate information for the number of dollars it
takes to buy 1 British pound and the number of dollars it takes to buy 100 Japanese yen.

Month $/BP $/100 yen
Jan 88 1.7505 1722
Feb 88 1.7718 1782
Mar 88 1.8780 .8042
Apr 88 1.8825 .8015
May 88 1.8410 .7995
Jun88 1.7042 475
Jul 88 1.7160 .7533
Aug 88 1.6808 7307
Sep 88 1.6930 Ny
Oct 88 1.7670 7951
Nov 88 1.8505 8227
Dec 88 1.8075 .8013
a. Draw a line chart showing the exchange rates between British pounds (BP) and
U.S. dollars during this period.
b. Draw a line chart showing the exchange rates between Japanese yen and U.S.

dollars.

2. Consider the quality of cars, as measured by the number of cars requiring extra work after
assembly, in each day's production for 10 days:

9,23,0,5,23,25,7,0, 3, 24.

a) What is the mean number of defects per day?

b) What is the median number of defects per day?

3. Consider a sample of observations. The sum of the differences between each observation and
the sample mean is always equal to .

4. Which of the following is least affected by an outlier? (sample mean or sample median - pick
one) :
5. Each salesperson at the trading network is rated 1) either below average, average, or above
average with respect to sales ability; 2) either fair, good, or excellent with respect to his/ her
potential for promotion. These traits are cross-classified into the table.

Sales ability Potential for promotion Total
Fair Good Excellent
Below average 16 12 22 50
Average 45 60 45 150




Above average 93 72 135 300

Total 154 144 202 500

(a)What is the probability that a randomly selected salesperson will have above-average sales
ability and excellent potential for promotion?
(b)A randomly selected salesperson was rated excellent in potential for promotion. What is the
probability that the rating of his/ her sales ability was above average?

6. A drug manufacturer believes there is a 0.95 chance that the Food and Drug Administration
(FDA) will approve a new drug the company plans to distribute if the results of current testing
show that the drug causes no side effects. The manufacturer further believes there is a 0.50
probability that the FDA will approve the drug if the test shows that the drug does cause side
effects. A physician working for the drug manufacturer believes there is a 0.20 probability that
tests will show that the drug causes side effects. What is the probability that the drug will be
approved by the FDA?
7. The number of telephone calls arriving at an exchange during any given minute between noon
and 1:00 P.M. on a weekday is a random variable with the following probability distribution.

X P(X)
0.3
0.2
0.2
0.1
0.1
0.1

Oar~rowpNdEF—, O

a. Verify that P(x) is a probability distribution.

b. Find the cumulative distribution function of the random variable.

c. Use the cumulative distribution function to find the probability that between 12:34 and 12:35
P.M. more than two calls will arrive at the exchange.

d. Find the expected value of the random variable. Also find the variance of the random variable
and its standard deviation.

8. Airlines and hotels often grant reservations in excess of capacity to minimize losses due to no-
shows. Suppose that the records of a motel show that, on the average, 10% of their prospective
guests will not claim their reservation. If the motel accepts 215 reservations and there are only
200 rooms in the motel, what is the probability that all guests who arrive to claim a room will
receive one?

9. A real estate agent needs to estimate the average value of a residential property of a given size
in a certain area. He believes that the standard deviation of the property values is ¢ = $5,500.00
and that property values are approximately normally distributed. A random sample of 16 units
gives a sample mean of $89,673.12. Give a 95% confidence interval for the average value of all
properties of this kind.

10. Consider data on annual incomes of a group of middle-management employees of a large
company. A histogram of the data is provided.

(%]
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44000 46000 48000 50000 52000
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Assume that observations are realizations of independent and identically distributed random
variables with expected value of 47200 USD and standard deviation of 800 USD. We can model
these data using a (normal, Bernoulli, uniform - pick one) distribution.

Kpurepuu oueHnBaHus:

B 3aueTHOM 3amaHNM COOEPKUTCS 2 TEOPUTUIECKUX Bompoca U 1 3amaya.

MaxcumansHast cymma 100 6amos.

Kaxngprit Bonpoc o 25 6ammoB. MakcumanbHas cymma— 50 6aiioB

- 12,5-25 ©annoB BBICTABISCTCS, €CIIM NIPU OTBETE HA TEOPETHUCCKHUI BOIPOC O0YYAFONIUMCS MIPOSBICHO HATAIHE
TBEPBIX M JOCTATOYHO MOJHBIX 3HAHUI B 00beMe MPOMICHHOMN MTPOrpaMMbl TUCIIMILIMHBI B COOTBETCTBHH C
LEJIIMU 00YYEHUs, MaTEepUaT U3JI0KEH YETKO, JOIYCKAIOTCS OTICIbHBIC JTOTHICCKHE U CTUIINCTHYCCKUE
MOTPEITHOCTH; OTBETHI U3JI0KEHBI C OTIEIBHBIMH OIMTHOKAMH, YBEPEHHO MCIIPABICHHBIMHE MOCTIE JOMOIHUTEITBHBIX
BOTIPOCOB

- 0-12,4 6ay10B BBICTABIISIETCSI, €CIIU TIPH OTBETE HA TEOPETUICCKUI BOMIPOC O0YYAFONIUMCS JOMYIICHEI TPyObIe
OIIMOKW, TIPOSIBIICHO HETIOHMMAaHHUE CYITHOCTH M3JIaracMOro BOIIPOCA, OTBETHI Ha JOMTOTHUTEIBHEIC U HABOAAIINE
BOTIPOCHI - HEYBEPEHHBI H HETOYHBL.

3amada oreHmBaeTcs B 50 6amroB. MakcumanbHas cymma— 50 6amios

- 25-50 0aisIoB BBICTABIISETCS, €CJIM YCIIEIIHO PellieHa 3a/1a4a, JaHa COJiepKaTeNIbHasi HHTePIPETaIHs IOy YeHHBIX
MIPH PELICHNH 3a/1a9H PE3yJIbTaTOB, TOIYCKAIOTCS He3HAUNTENFHBIE TIOTPEIIHOCTH B HHTEPIPETAIINN TTOTYICHHBIX
Pe3yJIbTaTOB, YBEPESHHO MCIIPABICHHBIC MOCTIE JOMOIHUTEIBHBIX BOIIPOCOB

-0-24,9 0anoB BBICTABIISIETCS, €CIIM HE PEIlicHa WK He MOJHOCTHIO PellicHa 3a/1aua, 1aHa OInO0YHas
HHTETIPETAIUS TOJyYCHHBIX PE3yJIbTATOB

3auem svicmasnsiemces Ha OCHOBAHUU UMO20BOLL CYMMbL DALI08, HAOPAHHBIX CIYOEHMOM.
e 50-100 6anmoB «3a4TeHOY;
e (0-49 GannoB «HE 3aYTEHO.



TecThI

Pa3nea 1 «Introduction to statistics and probability»

1. Consider the quality of cars, as measured by the number of cars requiring extra work after
assembly, in each day's production for 10 days:

9,23,0,5,23,25,7,0, 3, 24.

a) What is the mean number of defects per day?

b) What is the median number of defects per day?

2. Consider a sample of observations. The sum of the differences between each observation and
the sample mean is always equal to

3. Which of the following is least affected by an outlier? (sample mean or sample median - pick
one) .

4. The is the difference between the third quartile and the first quartile.
5. The following boxplot is drawn from 200 observations.

-1 01 2 3 4 5 6 7 8 910
Observations

a) The sample median is
b) The first quartile is
c) The third quartile is .
d) The smallest observation is
e) The largest observation is
f) ___ isanoutlier, it is smaller than
First quartile - = Interquartile range.

6. The assets in millions of dollars for credit unions in Seattle, Washington provided a sample
median of 35.2, a first quartile of 24.4 and a third quartile of 60.4. The smallest and largest
values were respectively 10.5 and 93.1. Are there any outliers in the boxplot? (yes or no - pick
one)

7. When a fixed real number c is added to each data value,

a) the sample mean increases by ;

b) the sample median increaseshy

¢) the sample standard deviation increases by

8. All 18 people in a department have just received across-the-board pay raises of 3%.

a) The mean salary for the department has increased by %.

b) The sample median has increased by %.

¢) The sample standard deviation of salaries has increased by %.

9. You are sales manager for a regional division of a beverage company. The sales goals for your
representatives have a sample mean of 768000 USD with a sample standard deviation of 240000
USD. You have been instructed to raise the sales goal of each representative by 85000 USD. The
new sample standard deviation is USD.

10. Consider the strength of cotton yarn used in weaving factory, in pounds of force at breakage,
measured from a sample of yarn from supplies room:

105, 101, 117, 135, 94, 179, 190, 85, 173, 102, 78, 185, 100, 205, 93, 93, 177, 148, 107, 110.




Management would like its supplies to provide a breakage value of 100 pounds or more at least
90% of the time. Based on this data set, do these supplies qualify?

Pa3nea 2 «Random variables, sampling and hypotheses testing»

1. The length of time a system is "down" (that is, broken) is described (approximately) by the
following probability distribution.

Problem Downtime (minutes) Probability
Minor 5 0.6
Substantial 30 0.3
Catastrophic 120 0.1

Assume that these downtimes are exact. That is, there are three types of easily recognized
problems that always take this long (5, 30, or 120 minutes) to fix.
a) Is it a discrete or continuous probability distribution?
b) Find the mean downtime. minutes.
¢) What is the probability that the downtime will be greater than 10 minutes, according to this
table? (Provide the answer with a precision of one decimal place).
d) What is the probability that the downtime is literally within one standard deviation of its
mean? (Provide the answer with a precision of one decimal place). . Is this about what
you would expect for a normal distribution? (yes or no - pick one)
2. Suppose that the number of hits on your company's website, from noon to 1 p.m. on a typical
weekday, follows a normal distribution (approximately) with a mean of 190 and standard
deviation of 24. Use a z-table to answer the following questions.
a) Find the probability that the number of hits is more than 160. (Provide the answer with a
precision of four decimal places).
b) Find the probability that the number of hlts is not between 154 and 226. (Provide the answer
with a precision of four decimal places).
3. For a recent year available, the mean annual cost to attend a private university in the United
States was 26889 USD. Assume the distribution of annual costs follows the normal distribution
and the standard deviation is 4500 USD. Using a z-table answer the following question. 97.5
percent of all students at private universities pay more than what amount? USD.
4. Fred Friendly is a tax agent and has developed the following joint distribution table
summarizing the relationship between the number of dependents (YY) and whether or not the
client received a refund (X).

Dependents (Y)

Refund (X) 1 2 3 or more
Yes (X=1) 0.25 0.25 0.125
No (X=0) 0.125  0.25 0

a) What is the probability of selecting a client who received a refund? (Provide the answer with a
precision of three decimal places).

b) What is the probability of selecting a client who had one dependent? (Provide the answer with
a precision of three decimal places).

c) Are X and Y independent random vanables”

5. A collection of independent and identically distributed random variables is called a

6. Consider a dataset of size 1000 observations. Assume that observations are realizations of
independent and identically distributed normal random variables with known mean and standard
deviation. What percent (approximately) of the observations are within two standard deviations
of the mean? (Provide the answer with no decimal places). %.

7. Consider data on annual incomes of a group of middle-management employees of a large
company. A histogram of the data is provided.
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0 T 1 1
44000 46000 48000 50000 52000

Annual incomes (in USD)

Assume that observations are realizations of independent and identically distributed random
variables with expected value of 47200 USD and standard deviation of 800 USD. We can model

these data using a (normal, Bernoulli, uniform - pick one) distribution.
8. Consider the previous problem. About % of the incomes lie between 45600 and 48800
uUsSD.

9. The assets in millions of dollars for credit unions in Seattle, Washington provided a sample
median of 35.2, a first quartile of 24.4 and a third quartile of 60.4. The smallest and largest
values were respectively 10.5 and 93.1. Are there any outliers in the boxplot? (yes or no - pick
one) .

10. Consider a sample of observations. The sum of the differences between each observation and
the sample mean is always equal to .

Kpumepuu ouenueanus:

MakcumanbHasi cyMMa ITo UToram petieHus TectoB - 20 6amtos (2 tecra o 10 Bonpocos, Kakablid Borpoc 1o 1
Oasuty, ecnu OTBET BepHBIH u () 60aJIOB, €CIM HEBEPHBIN).

Bomnpoce! pi1s1 codbecenoBanust
Pasnen 1 «Introduction to statistics and probability»
What is modern statistics?
Statistical thinking and modern economics and management
Gathering data
Data handling
Percentiles and quintiles
Measures of central tendency
Measures of variability
Skewness and Kurtosis
Methods of displaying data. Data presentation.

. Basic definitions: events, sample space, and probability.

. Objective probability, subjective probability. Probability terms.

. Venn diagrams. Basic operations with two sets.

. Events of a random experiment, mutually exclusive set of events.

. Classical probability, empirical probability.

. Basic rules for probability. The range of values, the rule of complements, the rule of addition

(union).
An independent set of events. The conditional probability.
The rule of multiplication (intersection), product rule for independent events.
Principles of counting, combinatorial concepts.
The multiplication formula, the permutation formula, the combination formula.
The Law of Total Probability
Paznen 2 «Random variables, sampling and hypotheses testing»
Random variable. Probability distribution



22,
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

Discrete and continuous random variables

Cumulative distribution function

Expected Values of Discrete Random Variables
Bernoulli Random Variable

The Binomial Random Variable

Binomial Distribution Formulas

The Poisson distribution Continuous Random Variables.
The Uniform Distribution

Normal distribution

The Standard Normal Distribution

The Empirical Rule (3o rule)

The Normal Distribution as an Approximation to Other Probability Distributions
Sampling and sampling methods

Sample Statistics as Estimators of Population Parameters
Estimators and Their Properties

Confidence interval

The Concepts of Hypothesis Testing

Computing the p-Value

The Hypothesis Test

Kpurtepuu oneHuBaHus:

- 1-2 6aimna, eciy U3JI0KEHHBINH MaTeprall (HaKTHIECKH BEPEH, TIPOIEMOHCTPUPOBAHEI TITyOOKHE HCUEPITHIBAOIIINE
3HAaHUs B 00bEMe TIPOMIEHHOM TIPOTPaMMBI B COOTBETCTBHH C TIOCTABJIEHHBIMH MIPOTPaMMOi Kypca IEeSIMA 1
3a/1auaMu 00yJIeHHs, M3JI0KEHHE MaTepHalia pH OTBETE - TPAMOTHOE M JIOTHIECKH CTPOMHOE.

- 0-0,9 GanmoB ecitit OTBETHI HE CBSA3AHBI C BOIPOCAMH, OMYIIEHBI TPyObIe OMIMOKH B OTBETE,
TPOZIEMOHCTPHPOBAHBI HEIIOHUMAHKE CYIITHOCTH U3JIaraéMOro BOIIPOCa, HEYBEPEHHOCTh M HETOYHOCTH OTBETOB Ha
JIOTIONTHUTEIbHBIC U HABOIAIIHME BOTIPOCHL.

MakcumaibHas CyMMa 1o uroram ompoca - 40 6amios (3a 20 BOIIpOCoB).

3agaun

1 3apaun penpoayKTHBHOTO YPOBHS
1. You are given the following exchange rate information for the number of dollars it
takes to buy 1 British pound and the number of dollars it takes to buy 100 Japanese yen.

Month $/BP $/100 yen
Jan 88 1.7505 1722
Feb 88 1.7718 7782
Mar 88 1.8780 .8042
Apr 88 1.8825 .8015
May 88 1.8410 .7995
Jun88 1.7042 475
Jul 88 1.7160 7533
Aug 88 1.6808 7307
Sep 88 1.6930 T477
Oct 88 1.7670 7951
Nov 88 1.8505 .8227
Dec 88 1.8075 .8013
a. Draw a line chart showing the exchange rates between British pounds (BP) and
U.S. dollars during this period.
b. Draw a line chart showing the exchange rates between Japanese yen and U.S.

dollars.
2. Consider the quality of cars, as measured by the number of cars requiring extra work after
assembly, in each day's production for 10 days:



9,23,0,5,23,25,7,0, 3, 24.

a) What is the mean number of defects per day?

b) What is the median number of defects per day?

3. Consider a sample of observations. The sum of the differences between each observation and
the sample mean is always equal to .

4. Which of the following is least affected by an outlier? (sample mean or sample median - pick
one)

2 3a1aul PEKOHCTPYKTHBHOIO YPOBHS
5. Each salesperson at the trading network is rated 1) either below average, average, or above

average with respect to sales ability; 2) either fair, good, or excellent with respect to his/ her
potential for promotion. These traits are cross-classified into the table.

Sales ability Potential for promotion Total
Fair Good Excellent
Below average 16 12 22 50
Average 45 60 45 150
Above average 93 72 135 300
Total 154 144 202 500

(c)What is the probability that a randomly selected salesperson will have above-average sales
ability and excellent potential for promotion?

(d)A randomly selected salesperson was rated excellent in potential for promotion. What is the
probability that the rating of his/ her sales ability was above average?

6. A drug manufacturer believes there is a 0.95 chance that the Food and Drug Administration
(FDA) will approve a new drug the company plans to distribute if the results of current testing
show that the drug causes no side effects. The manufacturer further believes there is a 0.50
probability that the FDA will approve the drug if the test shows that the drug does cause side
effects. A physician working for the drug manufacturer believes there is a 0.20 probability that
tests will show that the drug causes side effects. What is the probability that the drug will be
approved by the FDA?

7. The number of telephone calls arriving at an exchange during any given minute between noon
and 1:00 P.M. on a weekday is a random variable with the following probability distribution.
P(x)

0.3

0.2

0.2

0.1

0.1

0.1

OO WNEOX

a. Verify that P(x) is a probability distribution.

b. Find the cumulative distribution function of the random variable.

c. Use the cumulative distribution function to find the probability that between 12:34 and 12:35
P.M. more than two calls will arrive at the exchange.

d. Find the expected value of the random variable. Also find the variance of the random variable
and its standard deviation.

3 3aga4M TBOPUYECKOIr0 YPOBHS




8. Airlines and hotels often grant reservations in excess of capacity to minimize losses due to no-
shows. Suppose that the records of a motel show that, on the average, 10% of their prospective
guests will not claim their reservation. If the motel accepts 215 reservations and there are only
200 rooms in the motel, what is the probability that all guests who arrive to claim a room will
receive one?

9. A real estate agent needs to estimate the average value of a residential property of a given size
in a certain area. He believes that the standard deviation of the property values is o = $5,500.00
and that property values are approximately normally distributed. A random sample of 16 units
gives a sample mean of $89,673.12. Give a 95% confidence interval for the average value of all
properties of this kind.

10. Consider data on annual incomes of a group of middle-management employees of a large
company. A histogram of the data is provided.

Frequency

10 +

O T N - T N T
44000 46000 48000 50000 52000
Annual incomes (in USD)

Assume that observations are realizations of independent and identically distributed random
variables with expected value of 47200 USD and standard deviation of 800 USD. We can model
these data using a (normal, Bernoulli, uniform - pick one) distribution.

Kpumepuu oyenusanusn:

Kpurepun ouenuBanus:

- 3-4 Gaya BBICTaBIACTCS, €CIM 33/1a4a penieHa MOJTHOCTHIO, B MPEICTABICHHOM PeLIeHHH 000CHOBAHHO ITOJTYYEHEI
MpaBUIIBHBIC OTBETHI, MPOBEICH AaHAIM3, BO3MOXHO INPH aHAINM3C M HMHTEPIPETAIMH IONYYEHHBIX pE3YJIbTaTOB
JOIYIIEHBI HE3HAYUTCIIbHBIC OI_[II/I6KI/I, BBIBOJIBI — 1OCTATOYHO OGOCHOBaHBI.

- 0-2- 6aIoB BBICTABIISIETCSI, €CJIM PEILICHUE YaCTHYHO, HEBEPHO WJIM OTCYTCTBYET, BHIBOJIBI BEPHBI YACTHYHO, HEBEPHBI
W OTCYTCTBYIOT.

MaxkcumanbHas CyMMa 10 UTOraM peUICHUs 3a1a4 — 40 6amnoB

3 MeroanyecKkue MaTepuaJbl, ONpeAe/siiomye npoueaypsl OeHUBaHUA 3HAHUN, YMEHHH,
HABBIKOB M (MJM) ONBITA [AeATEJbHOCTH, XAPAKTEPU3YKIUMX 3Tanbl (opMupoBaHHUSA
KOMIIETeH LU

[Tpouenyps! olleHNBaHKS BKJIIOYAIOT B ¢e0s1 TEKYIIHI KOHTPOJIb ¥ TPOMEXKYTOUHYIO aTTECTaLUIO.

Texkymmii KOHTPOJIb YCIEBa€MOCTH TIIPOBOJUTCS C  HCIOJIB30BAaHMEM  OICHOYHBIX  CPEJICTB,
NPE/ACTaBICHHBIX B M. 2 AaHHOTO MNPHJIOKEHHs. Pe3ynbTaThl TEKyHIEro KOHTPOJSl JIOBOJSATCS O CBEICHUS
CTY/ICHTOB JIO IPOMEKYTOYHOH aTTeCTaINH.

IIpomexxyTounasi aTrecTanus NPOBOAUTCS B hopMe 3auera.

3adeT MPOBOAMTCS IO PACIHCAHHWIO MPOMEXKYTOYHOW aTTeCTallMd B NMHCBMEHHOM BHAEC. B 3adeTHOM
3alaHIH — 2 TeOpeTHIecKuX Bompoca u 1 3amaga. IIpoBepka OTBETOB M OOBSIBIICHHE PE3yIbTATOB IPOU3BOAUTCS B
JICHb 3adeTa. Pe3ympTaThl aTTecTaliu 3aHOCSITCS B 3a4ETHYIO BEIOMOCTD U 3a4€THYIO KHIKKY CTyIeHTa. CTyAeHTHI,
HE TIPOIIENANINE MPOMEKYTOUHYIO aTTECTAIMIO 10 TPapuKy CECCHHU, JOJDKHBI JIIMKBUIMPOBATH 3aJ0JDKEHHOCTH B
YCTAHOBJICHHOM TIOPSIZIKE.



IIpuiaoxenne 2
METOIAUYECKHUE YKA3AHUSA 11O OCBOEHUMIO JUCHUTIJIMHBI

Y4eOHBIM IIJIAHOM TIPETyCMOTPEHBI CIICAYIONINE BUIbI 3aHATHH:

- JIEKINH;

- IPAKTUYECKHUE 3aHATUS.

B xone neKuMOHHBIX 3aHATHH PacCMAaTPUBAIOTCS TEOPETHUECKHUE BOIPOCHI CTATUCTUKU
Ha aHIJIMIICKOM SI3bIKE, pPAacCMaTPUBAIOTCS METOABI CTATUCTUKM M IMPAKTUYECKUE MPUMEpPHI
peanu3aly METO/I0OB, JAIOTCA PEKOMEHIALMU Ul CAMOCTOSITENIbHON paboThl U MOATOTOBKE K
MPAKTUYCCKUM 3aHATUAM.

B xone NPAKTUYECKUX 3aHATHH YIIyOsroTcsT W 3aKpeIuIsioTCs 3HAHUS 110
PACCMOTPCHHBIM Ha JICKOHUAX BOIIPpOCaM, Pa3BHUBAIOTCA HABBIKM aHAJIM3a JaHHBIX W HABBIKHU
MMPUMCHCHUA MCTOAOB CTATUCTHKHU JIA PCIICHUA KOHKPCTHBIX 3a1a4 Ha aHTIINICKOM SI3BIKE.

ITpu NOAroTOBKE K NPAKTUYECKUM 3aHATHAM Ka)bli CTYJEHT JOJIKEH:

1) U3yuuTh PEKOMEHI0BaHHYIO YUEOHYIO JIUTEPATYPY;

2) U3y4uTh KOHCIEKTHI JIEKLIUH;

3) IOATrOTOBUTH OTBETHI HA BCE BOMPOCHI 110 U3Y4aeMOM TeMe.

B nmponecce nmoAroTOBKM K MPAKTHUYCCKUM 3aHATUAM CTYACHTHI MOT'YT BOCIIOJIb30BATHCS
KOHCYJIbTalUAMU NPCIIOAaBaTCIIA.

BOHpOCBI, HC PAaCCMOTPCHHLIC Ha JICKOUAX, IMPAKTUYCCKUX 3aHATHUAX, JOJI?KHBI OLBITH
U3YYEHbI CTYJIEHTAaMH B XOJI€ CaMOCTOSATEIbHON paboThl. KOHTpOIL caMocTOsATENbHON PadOThI
CTYIECHTOB HaJ y4eOHOH NIporpaMMoil Kypca OCYIIECTBISETCS B XOAE 3aHIATUH METOJO0M
cobecenoBanus. B xone camocTosTenpbHONM pabOThl KaxIbli CTYJEHT o0O0sf3aH NpPOYUTATH
OCHOBHYIO U, 110 BO3MOYKHOCTH, JTOTIOJHUTEIBHYIO JIUTEPATYPY O U3y4aeMOU TEME, JONOJHUTh
KOHCIEKTBl JIEKIIMM HEJOCTAlOIIMM  MAaTepUajoM, BBIIMCKAMU W3 PEKOMEH/IOBAaHHBIX
MNEPBOMCTOYHHUKOB. BBI,Z[GJII/ITB HCIIOHATHBIC TCPMHUHBI, HaWTH nux 3HAa4YCHUC B
SHIUKJIONEANYECKUX CIOBAPSIX.

JInsi MOATOTOBKM K 3aHATHSAM, TEKYIIEMY KOHTPOJIIO M IMPOMEXYTOYHOW AaTTECTALMH
CTYACHTBI MOTYT BOCIIOJIB30BaTbhCs E)J'IGKTPOHHO-6I/I6J'II/IOT6'-IHBIMI/I CHUCTEMAaMU. Taxxe
oOyuaromuecss MOTYT B34Tb Ha JOM HEOOXOAMMYIO JHUTeparypy Ha aboOHEMeHTe
YHHMBEPCUTETCKOW OMOINOTEKH MIIM BOCIIONIb30BaThCS YMTATbHBIMU 3aJIaMH.
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