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BBenenue

Jlannoe ydeOHOE MocoOue MpeaHa3HAuYCHO IS CTYACHTOB, OOyYaroIIMXCA II0
HanpasiaeHusM noaroroBku 080100.62 Craructuka u 080100.68 CtaTucTHUECKUN aHAINU3
U TPOTHO3HPOBAHUE COLMAIBbHO-DKOHOMHUYECKHX IporeccoB. OHO IOCTPOEHO B
COOTBETCTBHH C TPEOOBAHUSIMHU JCUCTBYIOIIEH MPOTPAMMBI TIO AHTJIMACKOMY SI3BIKY IS
HESI3BIKOBBIX CHEIMATIBHOCTEH BBICIINX y4eOHBIX 3aBeneHuil. Llenp yueOHOro mocobus —
HAay4YUTh CTYJICHTOB YUTATh U MOHUMATh AHTJIOS3BIUYHYIO OPUTHHAIBHYIO JIMTEPATYPY IO
CIEUAIBHOCTH, Pa3BUBATh HABBIKM MNPO(ECCHOHATBLHO-OPUCHTUPOBAHHON MHOS3BIYHOMN
peun.

VYyebnoe nocobue coctout u3 12 pazgenos. Benyuiee Mmecto B pasnesne 3aHUMAIOT
TEKCTbI, UMEIOIIME Pa3HYI0 y4eOHO-1IEJIEBYIO YCTAaHOBKY.

Jlekcuko-rpaMMaTHYECKUE YIPAXKHEHHS HAMPABICHBI HA PACIIMPEHUE CIOBAPHOTO
3amaca, KOPPEKTUPOBKY HAaBBIKOB pACHO3HABAaHUS TI'PAMMATUYECKUX M JIEKCUYECKHUX
SMHMII 110 UX (OPMATLHBIM MPU3HAKAM, TPEHUPOBKY SI3LIKOBOM JIOTa/IKH.

[TosicHeHUS K TEKCTaM M MPHUJIOKEHUS] CHUMAIOT TPYIHOCTHU MPU UX YTeHuU. Enunas
oOIasi TeMaTU4YeCKasi HaMpPaBIEHHOCTh COJIEP)KAHUS Pa3/IesioOB MO3BOJISET 00eCIeuuTh Ha
BCEM TPOTSHKEHUU Kypca OOyYeHHsI €CTECTBEHHYIO MOBTOPSEMOCTh, KaK JICKCUKH, TaK H
rpaMMaTUYECKUX SIBIICHUM.
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1 Statistics. General Notion

1.1 Vocabulary activity

1.1.1 Pronounce the following words after the announcer. Train
pronunciation of the words yourself. Remember them

1)  advertise
2)  prediction
3) opinion poll
4) to depend on/upon
5) to make a decision
6) to refer to
7) to interpret
8) treatment of data
9) investigation
10)representative
11)comprehensive
12)to improve
13)raw data
14)ballot
15)item
to consider
observation
infinite
finite
to conduct
21)census
22)to draw conclusion
23)to obtain
24)sample
25)general aggregation
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OTpOoC 00IECTBEHHOT'0 MHEHU S
3aBUCETH OT

OPUHATH PELIEHUE
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1.1.4 Find pairs of synonyms

1) to depend on/upon a) to gather

2) to interpret b) to better

3) to develop c) to explain

4) survey d) to work out

5) to conduct e) scientific study

6) to select f) tosetup

7) accurate g) to choose

8) body h) exact

9) to collect 1) to be conditioned by
10) to improve j) to decide

11) to be aware of k) to know

12) to make decision 1) to form a final judgment
13) to draw conclusion m) system

1.2 Reading

1.2.4 Text 1 Read the text, try to understand it to be able to do the assignments
that follow

Statistics

Statistics is the science of the collection, organization, and interpretation of data. It
deals with all aspects of this, including the planning of data collection in terms of the
design of surveys and experiments.

A statistics 1s a number that summarizes some characteristics about a set of data.

Anyone who listens to the radio, watches TV, reads newspapers, books, magazines
cannot help but be aware of statistics. Statistics appears in the claims of advertisers, in
predictions of election results & opinion polls & in business reports. Every science
depends to some extent upon gathering of data by statistical methods. On the basis of
statistics important decisions are made. Statistical techniques are used extensively in
marketing, accounting, finance, international trade, economics, legislation, and other
fields.

Statistics is the theory of principles and methods that has been developed for
collecting, analyzing, presenting and interpreting large masses of numerical data.

Without statistical treatment of data there would be no way to put facts together to
see what they mean.

The results of statistical investigations may sometimes be stated in a single
sentence, as in weather forecasts. Usually they are organized in the form of numerical
tables, graphs or charts. Statistical data are usually collected in one of the following ways:

1) by consulting existing source of material, such as periodicals and
newspapers, or reports from industries , government agencies and research bureaus;

2) by setting up a survey and collecting data at first hand from individuals or
organizations;



3) by conducting scientific experiments, measuring or counting under controlled
conditions

Raw data must be collected in such a way that it is accurate, representative and as
comprehensive as possible Statistical treatment of data can not in any way improve the
basic validity or accuracy of raw data

The main aim of statistics is to find out something about population. A population,
from a statistician's point of view, may consists of individual such as all students in the
Orenburg State University. It may also consist of objects, such as all the automobiles
produced by Ford Company. A population may also consist of a group of measurements,
such as all the heights of the basketball players in the NBA. Note that a population in the
statistical sense of the word does not necessarily refer to people.

Usually it is not possible to gather data about all possible cases in a population.
Some population are infinite. Sometimes, it would take too much time or cost too much to
collect data on each unit in them (e.g. every ten years the United States government
conducts census of the whole population of the USA, but it is a gigantic and costly
undertaking.)

The statistician usually gets the information from a relatively small number of cases
called sample. From the cases in the sample he/she makes generalizations about the whole
population. Such generalizations are called general aggregations.

The cases in the sample must be representative of the whole population! Otherwise
the conclusion drawn from the sample would not be valid for the whole population.

The size of the sample is a factor too. Other things being equal, a larger sample is
better than the smaller one. However, excellent results can be obtained with small samples
that are properly set up. Most public opinion surveys are conducted on Samples tie* are
made as representative as possible by means of stratified sampling techniques. It is a
special technique of dividing country into various layers (strata). The aim of these
techniques is to make proportions in the sample the same as in general population.

Basic to all sampling techniques is the idea of randomness. It means that any item of
the population is equally likely to be included in to the sample.

A statistician is someone who is particularly well versed in the ways of thinking
necessary for the successful application of statistical analysis. Statistics is considered by
some to be a mathematical science pertaining to the collection, analysis, interpretation or
explanation, and presentation of data, while others consider it a branch of mathematics
concerned with collecting and interpreting data. Because of its empirical roots and its
focus on applications, statistics is usually considered to be a distinct mathematical science
rather than a branch of mathematics. Statistical methods can be used to summarize or
describe a collection of data; this is called descriptive statistics. This is useful in research,
when communicating the results of experiments.

The basic steps of a statistical experiment are:

1) Planning the research, including finding the number of replicates of the study,
using the following information: preliminary estimates regarding the size of treatment
effects, alternative hypotheses, and the estimated experimental variability.

2) Design of experiments. At this stage, the experimenters and statisticians write the
experimental protocol that shall guide the performance of the experiment and that specifies

7



the primary analysis of the experimental data.

3) Performing the experiment following the experimental protocol and analyzing the

data following the experimental protocol.

4) Further examining the data set in secondary analyses, to suggest new hypotheses

for future study.

ideas

5) Documenting and presenting the results of the study.
1.3 Text comprehension

1.3.1 Understanding the main ideas. Choose the right answer

1. Statistical methods are used:

a) only in statistics;

b) in statistics and weather forecasts;

9) in every field of science.

2. Usually the results of statistical investigations are presented...

a) in a single sentence;

b) by raw data;

9) in numerical graphs, and charts.

3. From the point of view of a statistician the term population means:
a) a collection of all possible individuals, objects or measurements of interest;
b) all people in a country; '

9) all automobiles in the country.

4. A sample is...

a) a small number of people;

b) a portion, or part, of the population of interest;

¢) a small number of units.

5. In order to obtain accurate forecasts a sample is to be...

a) small;

b) large;

c) well set up.
6. Every item in a sample is to be...

a) selected at random,;
b) carefully selected;
9) an item of the larger population and selected at random.

1.3.2 Looking for details. Find in the text the sentences expressing the same

1) Statistics is the science that deals with large masses of numerical data.

2) Statistics can be found in everywhere.

3) To gather statistical data statisticians may conduct scientific researches.

4) Every decade the US government collects data about all the US citizens.

5) To make a sample more representative a statistician uses special technique of

8



division the population in to certain layers.

1.3.3  Match the beginnings of the sentences with their endings

1) We a) accurate
can find statistics in ... b) periodicals and newspapers
2) Stat  ¢) graphs
istics is used for... d) collecting data
3) Met e) indexes
hods of presenting statistical data are... f) comprehensive
4) To g various surveys
collect statistical data we use... h) numerical tables
5) The 1) interpreting information
collected information is to be... j) advertisements
6) The two k) at random
types of the populations are.. 1) representative
7) Statistical treatment should not m) measuring and counting
change ... n) charts
8) Any item of a sample is to be  0) analyzing information
selected... p) opinion polls
q) infinite
r) raw data
s) finite

1.3.4 In the right column choose sentences that express the same ideas as
those statements in the left column

1. If you want to be well informed A. If you want to be well informed you

you cannot help but watch TV news. should not watch TV news.

B. If you want to be well informed you
are to watch TV news.

2. Anyone who reads newspapers 1is A. Anyone who reads newspapers

aware of statistics. knows about statistics.

B. Anyone who reads newspapers tries
not to read about statistics

3. The boy is as tall as his father. A. The boy is smaller, than his
father.

B.  The boy is just like a father.

4. The house was constructed in such

a way that it was convenient and large | A. The house was constructed so that it

was large and convenient.

B. The house looked large and convenient

9



1.3.5 Translate the following sentences

a) Statistics is the science of the collection, organization, and interpretation of data.

b) Anyone who listens to the radio watches TV reads newspapers cannot help
but be aware of statistics.

c) The aim of statistics is to interpret data making it as representative as possible.

d) Statistical treatment can not in any way improve the raw data.

1.3.6 Say whether the following statements true or false. Explain why

a) There is lie, damn lie and statistics. (M. Twain)
b) Statistics is the science of numbers.

1.4 Grammar activity. Active Voice (see D 1 APPENDIX D)
1.4.1. Put the verbs in the necessary form

a) Present Simple — Present Progressive

1. Her day (to start) at 8 a.m.

2. Right now the company (to look) for a new CEO.

3. It (to take) longer than they thought it would.

4. She usually (not to finish) until late in the evening.

5. First, I (to get up), then I (to turn) on the radio.

b) Past Simple — Present Perfect

1. I (to buy) this car a year ago.

2. T just (to buy) this watch.

3. I (to play) football when I was a child.

4. 1 (to start) analyzing the data only some time ago.

5. Finally, I (to finish) the essay. I can have some rest.

¢) Past simple — Past Perfect

1. We (to investigate) the situation before we collected necessary data.
2. When we arrived, the match (to start).

3. I (to live) in Warsaw before I moved to London.

4.1 (to consult) the lawyer before I made the decision.

5. They developed the project after they (to investigate) all parameters.
d) Future forms ( to be going to, to be doing, will, will be doing, will have done)
. T hope I (to visit) the company in July.

. I (to visit) the company. I have bought the tickets.

. I (to visit) the company tomorrow after 2 p.m.

. I (to visit) the company soon, but I don’t know when.

. On Monday at 10 a.m. I (to visit) the company.

. I think, I (to visit) with the company tomorrow.

. I (to finish) this essay by tomorrow.

O\ kW~
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1.4.2 Put the verb 70 go in the necessary form

1. ... to the swimming pool every Sunday. 2. I ... to the swimming pool yesterday.
3. 1 ... to that museum twice. Let’s go somewhere else. 4. We ... to that museum
tomorrow. We bought the tickets for everybody. 5. I think we... tomorrow.... Otherwise,
it will be too late. 6. He ... to the shop before he came here. 7. Where ... you ...? May I go
with you?

1.4.3 Translate into English

1.Mb1 HUKOTZa HE MOJy4Yaldd TaKWX TOYHBIX JaHHBIX. 2. Buepa s pabortan B
oubmmoreke. CeroJiHs y MEHSI €CTh BCE€ HEOOXOAMMBIC JTaHHBIC. 3. YUEHbIC paObOTaIOT Hal
ATOM MpOOJIEeMON B TEUYEHHE JONTOro BpeMeHH. 4. MeHemkepsl paboTarOT HACTOJBKO
3 PeKkTUBHO, YTO KOMMAaHUs BCerja JIOCTUraeT cBoeil menu. 5. CoBelllaHhe COCTOUTCS
poBHO B 5 . 6. Korzma Thl MO3BOHWI, IpHUKa3 ObUT yxe noamnucad. 7. Celvac y4yE€Hble
MPOBOJIST UCCIEOBAHUS 00 YIyUllIeHUH JaeMorpaduueckoi cuTyaluu B Halen crpase. 8.
[{eHbI Ha 3EKTPUYECTBO MOJAHUMAINCH ABAXAbI B 3TOM roay. 9. OHu 3aKkoHYaT oTOMpaTh
HEeoOXoaMMble JaHHbIE K KOHIy pabouero naus. 10. B To Bpems kak OmarococtosiHue
OJIHOM HaIlMU pacTET, APYyrUue CTPaHbl CTPAJAIOT OT UHGISAIUU U pocTa 6€3pabOTHUIIbI.

1.5 Speaking Skills

1.5.1 Read the statements. Express your agreement or disagreement

a) Statistics appears only in special journals.

b) When we speak about statistics we can not but speak about numbers.
9) Statistical data are seldom used to make important decisions.

d) Graph and charts are usual ways of presenting statistical data.

e) The small sample is the best sample.

f) It is always possible to collect data about all items in the population.
g) Any item can be included into a sample.

1.5.2 Enlarge the following statements

a) Statistics is used for treating data.

b) There are three ways of gathering data.

) The word population in statistics has some specific meaning.
d) A sample is a small portion of a population.

1.5.3 Compare your translation with the translations of your fellow-students.
Retell the text
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1.6 Check your knowledge
1.6.1 Text 2 Read the article. Think of the suitable headline

1. Washington- Diana Furchgott-Roth is a diminutive lady of gentle manners. But
she 1s also a rigorous economist (American Enterprise Institute, the former President
Bush's Office of Policy planning) who, together with historian Christine Stolba, has
published monograph on the position of women in the American economy.

2. From their point of view women are no longer the victims of male
discrimination. Ms. Furch-Roth and Ms. Stolba paint a picture of women as highly
successful participants of the national economy.

3. Women now earn more than 50 percent of all bachelor's degrees and have done
so since 1982. As one would expect the better education has led directly to higher wages.
While it's true that the average of all women's wages is still lower than the average all
men's wages (the so called wage gap), that is not a very accurate and representative
statistics. It fails to refer to important factors like consecutive years of a job, education
level, full or part-time work, public or private - sector employment. When you collect all
these data, women earn almost identical wages to men.

1.6.2 Mark the following statements false or true

a) According to the paragraph 1, Diana Furch-Roth is a successful economist and
huge lady.

b) Paragraph 2 suggests that according to Ms. Furch-Roth's opinion women
enjoy full rights in the sphere of national economy.

c) Statisticians draw wrong conclusions about women wages because they do not
consider important data like level of education and consecutive years of a job.

1.6.3 Describe how these words or phrases are used in colourful ways to add
interest:

a) Lady;

b) Economist;
9) Monograph;
d) Factors.

1.6.4 Give reasons why there is the so-called wage gap between women's and
men's wages (pay attention on the underlined words in the article)

1.6.5 Discuss the following ideas

a) Women nowadays have equal rights with men.
b) Women should have equal rights with men.

12



1.6.6 Put questions to the words in bold (see D.2 Appendix D)

1. She is also a rigorous economist.

2. Diana Furchgott-Roth published monograph on the position of women in the
American economy.

3. Women are no longer the victims of male discrimination.

4. Ms. Furch-Roth and Ms. Stolba paint a picture of women as highly successful
participants of the national economy.

5. Women now earn more than 50 percent of all bachelor's degrees.

6. The average of all women's wages is still lower than the average all men's

7. That is not a very accurate and representative statistics.
8. Women nowadays have equal rights with men.

1.7 Look through the text. Give a short summary of it in Russian, using the
following expressions. Pay attention to the impersonal character of the style

13



HELP BOX
Useful expressions for summarizing in Russian

TekcT nocBsEH npoodIieme ...

B nauane Tekcra:

-peyb u0ém o ...;

-0aémcs onpeoenenue ...,

-000CHOBbIBACMCA 3HAYUMOCb ...,
-npuseKaemcs HUMAaHUE K ...

Jlanee:

-onucsleaemcs ...,

-pacckaszvleaemcsi ...,

-paccmampusaemcs ...,

-uznazaemcs ...

B ygactHOCTH,

-ommeuaemcs, Hanpumep ...,

-n0OPOOHO U3NaA2aemcs ...,

-OnuUCvIBAemcsi cxema ...;

-yKaA3vl8aemcs ...,

-00KA3bl6AEMC MbICIb ...

Haxkoner

-packpvieaemcs ...

B 3aknmrouenue

-npUBOOAMCs npuMepbsl ...

[ToapITOXMBAsI CKa3aHHOE, CIICYET OTMETHUTD ...
Kax MHe kakeTcs, CTaThs MOKET MPEACTABIATh HHTEPEC IS ...
Jlymaetcsi, cTaThsi MOYKET OKa3aThCsl TIOJIE3HOM A . ..

Summing Up Data with Statistics

The first step in understanding data is to hear what the data say, to “let the statistics
speak for themselves.” But numbers speak clearly only when we help them speak by
organizing, displaying, summarizing, and asking questions. That’s data analysis. Statistics
are used to summarize some of the most basic information in a data set. Summarizing
information has several different purposes. Picture your boss coming to you and asking,
"What's our client base like these days and who's buying our products?" How would you
like to answer that question— with a long, detailed, and complicated stream of numbers
and statistics that are sure to glaze over her eyes? Probably, not. You want clean, clear,
and concise numbers that sum up the client base for her, so that she can see how brilliant
you are, and then send you off to collect even more data to see how she can include more
people in the client base. (That's what you get for being efficient.) So, statistics are often
used to provide people with information that is easy to understand and that answers their
questions (if answering their questions is possible).

14



Summarizing statistics has other purposes, as well. After all of the data have been
collected from a survey or some other kind of study, the next step is for the researcher to
try to make sense out of the data. Typically, the first step researchers take is to run some
basic statistics on the data to get a rough idea about what's happening in the data. Later in
the process, researchers can do more analyses to formulate or test claims made about the
population, estimate certain characteristics about the population and look for links between
items they measured, and so on.

Another big part of research is reporting the results, not only to your peers, but to
the media and to the general public. While a researcher's peers may be waiting and
expecting to hear about all the complex analyses that were done on a data set, the general
public is neither ready for nor interested in that. What does the public want? Basic
information. So, statistics that make your point clearly and concisely are commonly used
to relay information to the media and to the public.

Although careful exploration of data is essential if we are to trust the results of
inference, data analysis isn’t just preparation for inference. To think about inference, we
carefully distinguish between the data we actually have and the larger universe we want
conclusions about. The Bureau of Labor Statistics, for example, has data about
employment in the 55,000 households contacted by its Current Population Survey. The
bureau wants to draw conclusions about employment in all 110 million U.S. households.
That’s a complex problem. From the viewpoint of data analysis, things are simpler. We
want to explore and understand only the data in hand. What does concern us is a
systematic strategy for examining data and the tools that we use to carry out that strategy.

1.8 Apply your knowledge. Express your idea

Many times, statistics are used to give a quick and dirty summary of a situation
that's actually pretty complicated. In such a situation, less is not more, and sometimes the
real story behind the data can get lost in the shuffle. While you have to accept that getting
sound bytes of information is a fact of life these days, be sure the group putting out the
data isn't watering it down at the same time. Think about which statistics are reported,
what these statistics really mean, and what information is missing.

2 Individuals and variables

2.1 Vocabulary activity

2.1.1 Read the words. Try to understand their meanings
Bureau

Individuals

Categories
Distribution
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2.1.2 Pronounce the following words after the announcer.

pronunciation of the words yourself. Remember them

1)
2)

1) to measure
2) to compile
3) to increase
3) to assess

4) to convert

6) to serve

7) to determine
8) to cover

9) to include

10)  approach
11) consumer
12)  retail sales

13)  convenient
14)  evident

15)  frequent
16)  diverse

17) recent
18)  regarding

e)

a) U3MEPSTh

b) cocTaBnsATh

C) YBEJIMYUBATHCS, PACTH

d) oneHnBaThH

€) mpeBpalaTh, MEPEBOAUTH
CITyKHTb,

BBITTIOJIHATDH

k)

f)

OTIPEIEIISTh
g

HOKpPBIBAaTh
h)

BKJIFOYATh
i)

NOJIXO0]1
3

NOTPEOUTEND

pO3HUYHAs

TOPTOBJIS

)

m)

n)

Q)

yAOOHBIH
SIBHBIM, OUCBUIHBIN
YaCThIN
0) pa3zHooOpa3
HBIN
p) HeJaBHUU
OTHOCHTEJILHO

(mpenJior)

2.1.1 Choose the right Russian translation of the following words

midterm
employment
3) variables
4) currently
5) deal with
6) make sense
7) enrolled
8) pie chart
9) transmit
10) appear
11) histogram

a) 3aHATOCTh

Train

the

b) paccmaTpuBaTh, 3aHUMATHCS (MPOOIEMONL),

UMETb JIEN0 C
C) MPOMEXKYTOUHbBIN
d) mepemeHHbIC

€) 3HAYCHHE

f) mepenaBathb

g) TOSBIATHCA

h) rucrorpamma

1) B HACTOSILIEE BpeMs

J) HMMETh CMBICH, OBITh MOHATHBIM
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12) units of measurement k) BHECEHHBI! B CIIUCOK, 3apETUCTPUPOBAHHBIN

13) to draw conclusions about ) enuHUIBI U3MEPECHUS

14) choice of major m) JaeiaTh BBIBOABI O

15) grade point average n) cpeaHuit 6ann

16) value 0) TOIHBIM, TTOIX OSIITUIA, MIPUTOJIHBIN,
17) suitable IPUMEHUMBII, COOTBETCTBYIOUIUI

18) quantitative variable p) KareropuajibHas epeMeHHas

19) spreadsheet program q) KOJIUYECTBEHHAas IMepeMeHHas

20) categorical variable r) MporpamMma TaOJIUYHBIX BBIYUCICHUN

21) scores S) MHOXECTBO, CUET

t) BBIOOp IPUOPUTETOB
u) Kpyrosas nparpaMmma

2.1.4 Translate the following sentences paying attention to the bold-typed
words. Use them in the sentences of your own

Statistics i1s the science of data. The volume of data available to us is
overwhelming. Each March, for example, the Census Bureau collects economic and
employment data from more than 200,000 people. From the bureau’s Web site you can
choose to examine more than 300 items of data for each person (and more for households):
child care assistance, child care support, hours worked, usual weekly earnings, and much
more. The first step in dealing with such a flood of data is to organize our thinking about
data.

2.2 Reading
2.2.1 Read the text, do the assignments that follow:
Individuals and variables

Any set of data contains information about some group of individuals. The
information is organized in variables.

Individuals are the objects described by a set of data. Individuals may be people, but
they may also be animals or things.

A variable is any characteristic of an individual. A variable can take different values
for different individuals.

Are data artistic?

David Galenson, an economist at the University of Chicago, uses data and statistical
analysis to study innovation among painters from the nineteenth century to the present.
Economics journals publish his work. Art history journals send it back
unread.“Fundamentally antagonistic to the way humanists do their work,” said the chair of
art history at Chicago. If you are a student of the humanities, reading this statistics text
may help you start a new wave in your field.
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A college’s student data base, for example, includes data about every currently
enrolled student. The students are the individuals described by the data set. For each
individual, the data contain the values of variables such as date of birth, gender (female or
male), choice of major, and grade point average. In practice, any set of data is
accompanied by background information that helps us understand the data. When you plan
a statistical study or explore data from someone else’s work, ask yourself the following
questions:

1. Who? What individuals do the data describe? How many individuals appear in
the data?

2. What? How many variables do the data contain? What are the exact definitions
of these variables? In what units of measurement is each variable recorded? Weights, for
example, might be recorded in pounds, in thousands of pounds, or in kilograms.

3. Why? What purpose do the data have? Do we hope to answer some specific
questions? Do we want to draw conclusions about individuals other than the ones we
actually have data for? Are the variables suitable for the intended purpose?

Some variables, like gender and college major, simply place individuals into
categories. Others, like height and grade point average, take numerical values for which
we can do arithmetic. It makes sense to give an average income for a company’s
employees, but it does not make sense to give an “average” gender. We can, however,
count the numbers of female and male employees and do arithmetic with these counts.

Categorical and quantitative variables

A categorical variable places an individual into one of several groups or categories.
Graphically it can be represented by pie charts and bar graphs which are quite difficult to
be constructed by hand, but software will do the job for you.

A quantitative variable takes numerical values for which arithmetic operations such
as adding and averaging make sense. The most common graph of the distribution of one
quantitative variable is a histogram.

The distribution of a variable tells us what values it takes and how often it takes
these values.

2.3 Text comprehension
2.3.1 Understanding the main ideas. Choose the right answer

1. Any set of data contains information about some group of...
a) individuals;

b) people;

¢) products.

2. Individuals may be ...

a) people;

b) people, but they may also be animals or things;

c¢) animals or things.

3. Individuals are...

a) any set of data;
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b) a set of data about a person;
c) the objects described by a set of data.
4. For each individual, the data contain the values of variables such as...

a) date of birth, gender, choice of major, and grade point average;
b) date of birth, gender (female or male);
c) grade point average.

5. In practice, any set of data is accompanied by background information ...
a) that helps us understand the data;

b) that is useful;

c) That helps us transmit the data.

2.3.2 Looking for details. Find in the text the sentences expressing the same
ideas

1) Some variables, like gender and college major, simply distribute individuals
into different groups.

2) Any set of data contains information about some group of objects, people,
animals.

3) There are a great number of data available to us.

4) A variable can describe any characteristic feature of an individual. A variable
can take different values for different individuals.

5) David Galenson, uses statistical methods to study innovation among painters

from the nineteenth century to the present.

2.4 Vocabulary activity. Fill in the gaps using appropriate words from active
vocabulary

1. Any set of data contains information about some group of ....

2. The information is organized in ....

3. How many students are ... in the data base?

4. Variables are divided into two types: categorical and ....

5. For height and ... we can do arithmetic.

6. ... are awkward to make by hand, but software will do the job for you.
7. Quantitative variable is represented in the form of ....

2.5 Read the examples and do the assignments that follow

EXAMPLE. A professor’s data set

Here is part of the data set in which a professor records information about
studenperformance in a course (Table 1)

Table 1

Name School Major HW Midter | Final Total Grade
total m Exam
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Amaya, Jeaf EDU | Ed Psych 95 80 88 263 A
Artur,Branda LA Phys 32 61 54 147 D
Bai,Jimmi SCI Biol 74 68 70 212 B
Beggs, Amanda SCI Math 86 75 94 255 A

The individuals described are the students. Each row records data on one individual.
Each column contains the values of one variable for all the individuals. In addition to the
student’s name, there are 7 variables. School and major are categorical variables. Scores
on homework, the midterm, and the final exam and the total score are quantitative. Grade
is recorded as a category (A, B, and so on), but each grade also corresponds to a
quantitative score (A = 4, B = 3, and so on) that is used to calculate student grade point
averages.

Most data tables follow this format-each row is an individual, and each column is a
variable. This data set appears in a spreadsheet program that has rows and spreadsheet
columns ready for your use. Spreadsheets are commonly used to enter and transmit data
and to do simple calculations such as adding homework, midterm, and final scores to get
total points.

2.6 Apply your knowledge
2.6.1 Fuel economy

Here i1s a small part of a data set that describes the fuel economy (in miles per
gallon) of 2010 model motor vehicles (Table 2)

Table 2
Make and model Vehicle type Transmission | Number | City | Highway
type of MPG | MPG
cylinders
Acura NSX Two-seater Automatic 6 17 24
Audi A4 Compact Manual 4 22 31
Buick Century Midsize Automatic 6 20 29
Dodge Ram 1500 Standard pickup Automatic 8 15 20
truck

a) What are the individuals in this data set?
b) For each individual, what variables are given? Which of these variables are
categorical and which are quantitative?

2.6.2 A medical study

Data from a medical study contain values of many variables for each of the people
who were the subjects of the study.
Which of the following variables are categorical and which are quantitative?

20



a) Gender (female or male);

b) Age (years);

c¢) Race (Asian, black, white, or other);

d) Smoker (yes or no);

e) Systolic blood pressure (millimeters of mercury);

f) Level of calcium in the blood (micrograms per milliliter).

2.7  Grammar activity
2.7.1 Choose the right voice form: Passive or Active Voice (see D1, D3 APPENDIX D)
a) Statistics (use/is used) by managers, hospital administrators, accountants.

b) Government agencies, businessmen, political parties (make/are made) decisions
based upon statistics.

C) Usually the results of statistical investigations (present/are presented) in
graphs and charts.

d) Statisticians usually (draw/ is drawn) their conclusions from samples.

e) Census (conducts/is conducted) by the US government every ten years.

f) Statisticians usually (collect/are collected) data by means of surveys.

2.7.2 Translate into English

Ormpoc 00111eCTBEHHOT0 MHEHHS 4aCTO UCIOJIb3YeTCs] B CTATUCTHUYECKOM aHAJIU3E.
JlaHHBIE aHANU3UPYIOTCS B TAHHBIA MOMEHT.

Bce 06pasiiel Ot BKIIFOUYEHBI B TpadUK.

Bce meToapr OyayT UCTONb30BaHbI IS peHIeHUs TPoOIeM

Ll S

2.7.3 Open brackets using the verb in Active or Passive Voice

1. Economists (to consider) a firm as an economic unit.

2. Avarage income in our country (to determine) as 15000 rubles per capita.
3. The living standard of population (to fall) last year,

4. The family income (not to rise) last year?

5. New workers (to employ) by the company every year?

2.8 Speaking Skills
2.8.1 Read the statements. Express your agreement or disagreement

a) A categorical variable places an individual into groups.

b) The distribution of a variable tells us what values it takes.

c) Weights might be recorded only in pounds.

d) For height and grade point average we can do arithmetic.

e) In practice, any set of data is accompanied by background information.
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2.8.2 Enlarge the following statements

a) A quantitative variable takes numerical values.

b) Some variables simply place individuals into categories.

c) For each individual, the data contain the values of variables.
d) The students are the individuals described by the data set.

e) A variable is any characteristic of an individual.

2.9 Text 2
2.9.1 Read the article. Think of the suitable headline

Statistical tools and ideas help us examine data in order to describe their main
exploratory data analysis features. This examination is called exploratory data analysis.
Like an explorer crossing unknown lands, we want first to simply describe what we see.
Here are two basic strategies that help us organize our exploration of a set of data:

Begin by examining each variable by itself. Then move on to study the relationships
among the variables.

Begin with a graph or graphs. Then add numerical summaries of specific aspects of
the data.

The proper choice of graph depends on the nature of the variable. The values of a
categorical variable are labels for the categories, such as “male” and “female.” The
distribution of a categorical variable lists the categories and gives either the count or the
percent of individuals who fall in each category.

EXAMPLE. Garbage
The formal name for garbage is “municipal solid waste.”Here is a breakdown of the
materials that made up American municipal solid waste in 2009 (Table 3)

Table 3

Material Weight (million tons) Percent of total
Food scraps 25.9 11.2
Glass 12.8 5.5
Metals 18.0 7.8

Paper, paperboard 86.7 37.4
Plastics 24.7 10.7
Rubber, leather, textiles 15.8 6.8
Wood 12.7 5.5
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Yard trimmings 27.7 11.9
Other 7.5 3.2

Total 231.9 100.0

It’s a good idea to check data for consistency. The weights of the nine materials add
to 231.8 million tons, not exactly equal to the total of 231.9 million tons given in the table.
What happened? Round off error: Each entry is rounded to the nearest tenth, and the
total is rounded separately. The exact values would add exactly, but the rounded values
don’t quite.

m Food m Glass m Metals m Paper m Plastics m Textiles m Wood m Yard = Other

3%

12% 5%
6% /
8%

7%

v,

Figure 1- Pie chart of materials in municipal solid waste, by weight

The pie chart in Figure 1 shows us each material as a part of the whole. For
example, the “plastics” slice makes up 10.7 % of the pie because 10.7 % of municipal
solid waste consists of plastics. The graph shows more clearly than the numbers the
predominance of paper and the importance of food scraps, plastics, and yard trimmings in
our garbage. Pie charts are awkward to make by hand, they are usually made with the help
of software.

We could also make a bar graph that represents each material’s weight by the
height of a bar. To make a pie chart, you must include all the categories that make up a
whole. Bar graphs are more flexible. Figure 2 is a bar graph of the percent of each material
that was recycled or composted in 2008. These percents are not part of a whole because
each refers to a different material. We could replace the pie chart in Figure 1 by a bar
graph, but we can’t make a pie chart to replace Figure 2. We can often improve a bar
graph by changing the order of the groups we are comparing. Figure 2 displays the
recycling data with the materials in order of percent recycled or composted. Figures 1 and
2 together suggest that we might pay more attention to recycling plastics. Bar graphs and
pie charts help an audience grasp the distribution quickly. They are, however, of limited
use for data analysis because it is easy to understand data on a single categorical variable
without a graph. We will move on to quantitative variables, where graphs are essential
tools.
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Material

70

m Material

Figure 2- Bar graphs comparing the percents of each material in municipal solid
waste that were recycled or composted
The height of the bar is 45.4 because 45.4 % of paper municipal waste was recycled

2.9.2 Read the text and do the tasks below
Quantitative variables: histograms

Quantitative variables often take many values. A graph of the distribution is clearer
if nearby values are grouped together. The most common graph of the distribution of one
quantitative variable is a histogram.

EXAMPLE. Making a histogram

One of the most striking findings of the 2010 census was the growth of the Hispanic
population of the United States. Table 4 presents the percent of residents in each of the 50
states who identified themselves in the 2010 census as Spanish/Hispanic/Latino. The
individuals in this data set are the 50 states. The variable is the percent of Hispanics in a
state’s population. To make a histogram of the distribution of this variable, proceed as
follows:

Step 1. Choose the classes. Divide the range of the data into classes of equal width.
The data in Table 4 range from 0.7 to 42.1, so we decide to choose these classes:

0.0 < percent Hispanic < 5.0;

5.0 < percent Hispanic < 10.0;

40.0 < percent Hispanic < 45.0.

Be sure to specify the classes precisely so that each individual falls into exactly one
class. A state with 4.9 % Hispanic residents would fall into the first class, but a state with
5.0 % falls into the second.

Table 4— Percent of population of Hispanic origin, by state (2010)
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State Percent State Percent State Percent
Alabama 1.5 Louisiana 2.4 Ohio 1.9
Alaska 4.1 Maine 0.7 Oklahoma 5.2
Arizona 253 Maryland 4.3 Oregon 8.0
Arkansas 2.8 Massachusetts 6.8 Pennsylvania 3.2
California 32.4 Michigan 3.3 Rhode Island 8.7
Colorado 17.1 Minnesota 2.9 South Carolina 2.4
Connecticut | 9.4 Mississippi 1.3 South Dakota 1.4
Delaware 4.8 Missouri 2.1 Tennessee 2.0
Florida 16.8 Montana 2.0 Texas 32.0
Georgia 53 Nebraska 5.5 Utah 9.0
Hawaii 7.2 Nevada 19.7 Vermont 0.9
Idaho 7.9 New Hampshire 1.7 Virginia 4.7
[linois 10.7 New Jersey 13.3 Washington 7.2
Indiana 3.5 New Mexico 42.1 West Virginia 0.7
Iowa 2.8 New York 15.1 Wisconsin 3.6
Kansas 7.0 North Carolina 4.7 Wyoming 6.4
Kentucky 1.5 North Dakota 1.2

Step 2. Count the individuals in each class. Here are the counts:

Class Count Class Count Class Count
0.0t0 4.9 27 15.0to 19.9 430.0to349 2
5.0t09.9 13 20.0 to 24.9 0 35.0to 39.9 0
10.0to 149 2 25.0t0299 1 40.0 to 44.9 1

Step 3. Draw the histogram. Mark the scale for the variable whose distribution you
are displaying on the horizontal axis. That’s the percent of a state’s population who are
Hispanic. The scale runs from 0 to 45 because that is the span of the classes we chose. The
vertical axis contains the scale of counts. Each bar represents a class. The base of the bar
covers the class, and the bar height is the class count. There is no horizontal space between
the bars unless a class is empty, so that its bar has height zero.

The bars of a histogram should cover the entire range of values of a variable. When
the possible values of a variable have gaps between them, extend the bases of the bars to
meet halfway between two adjacent possible values.

For example, in a histogram of the ages in years of university faculty, the bars representing
25 to 29 years and 30 to 34 years would meet at 29.5. Our eyes respond to the area of the
bars in a histogram. Because the classes are all the same width, area is determined by
height and all classes are fairly represented. There is no one right choice of the classes in a
histogram. Too few classes will give a “skyscraper” graph, with all values in a few classes
with tall bars. Too many will produce a “pancake” graph, with most classes having one or
no observations. Neither choice will give a good picture of the shape of the distribution.
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You must use your judgment in choosing classes to display the shape. Statistics software
will choose the classes for you. The software’s choice is usually a good one, but you can
change it if you want. Figure 3 is our histogram.

30

25

20

m Number of
states

15
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0 |

5/ 10 15 20 25 30 35 40 45 \

Figure 3 - Histogram of the distribution of the percent of Hispanics among the
residents of the 50 states. This distribution is skewed to the right. The height of one bar is
13 (New Mexico), 42.1% (Hispanic), may be a high outlier, because 13 states had
between5.0 % and 9.9 % Hispanic residents.

2.10 Apply your knowledge. Draw the histogram

The color of your car. Here is a breakdown of the most popular colors for vehicles
made in North America during the 2010 model year:

Color Percent Color Percent
Silver 21.0 Medium red 6.9
White 15.6 Brown 5.6
Black 11.2 Gold 4.5

Blue 9.9 Brightred 4.3
Green 7.6 Grey 2.0

a) What percent of vehicles are some other colors?
b) Make a bar graph of the color data. Would it be correct to make a pie chart if you
added an “Other” category?

2.11 Translate the following into Russian in a written form

There are four main levels of measurement used in statistics: nominal, ordinal,
interval, and ratio. They have different degrees of usefulness in statistical research. Ratio
measurements have both a meaningful zero value and the distances between different
measurements defined; they provide the greatest flexibility in statistical methods that can
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be used for analyzing the data. Interval measurements have meaningful distances between
Measurements defined, but the zero value is arbitrary (as in the case with longitude and
temperature measurements in Celsius or Fahrenheit). Ordinal measurements have
imprecise differences between consecutive values, but have a meaningful order to those
values. Nominal measurements have no meaningful rank order among values.

Because variables conforming only to nominal or ordinal measurements cannot be
reasonably measured numerically, sometimes they are grouped together as categorical
variables, whereas ratio and interval measurements are grouped together as quantitative or
continuous variables due to their numerical nature.

3 Frequency Distribution
3.1 Vocabulary activity
3.1.1 Try to guess the meaning of the vocabulary. Use a dictionary if necessary

to draw a conclusion
to select

to refer to

raw data

to decide

to deal with

3.1.2 Fill in the blanks with words from the list above

a) Usually statisticians work with large masses of data and before they... from such
data they are to transform them into tables.

b) A statistician can make valid generalization about a population if the items
are
scientifically....

¢) Advertisers, businessmen, politicians often... statistics in their reports.

d) I
n most cases ... would be of no use if there were no statistical tools to interpret them.

€) Managers often use statistical data when they are ... which of new production

line to start.

3.1.3 Match the words with their definitions or synonyms

1) Tool a) to have inside
2) Advantage b) favourable state
3) To complete c) to finish

4) To condense d) to reduce in size
5) To require e) to demand
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6) Tally f) a record of how much you have
7) To contain spent, won etc
g) something you need to do the job

3.1.4 a) Match sentences with the different meanings of the word ''table"

1) In the kitchen we have a large a) money which is paid secretly and
table and four chairs. illegally to get what you want; a “bribe”

2) An amendment to the proposal b) to suggest a proposal for other
was tabled by Mrs. James. people to consider

3) The table shows, in four c) a piece of furniture
columns, the names of our members, d) a list of numbers, facts, or
how many years they have been with us, information arranged in rows across and
what department they work in and how down the page
much they are paid.

4) He voted for them since they
offered him money under the table.

b)Match sentences with the translations of the word “way”

1) Do you know the way to the train station? a) Ha3BaHUE YJIMIIbI
2) Our offices are at the 17 king's Way_ b) HaIpaBJICHUE,
3) I'm well on the way to completing report. Jopora
4) I think we've discussed everything we need to- ¢) HUKOUM 00pazoM
by the way what time is it now? d) kcraru
5) In which way does a zebra resemble a horse? e) N0  HEKOTOPbIM
6) In some ways it would be better if we met on puIuHAM
Monday. f) meTon, crioco6
7) The report in no way suggests the increase in g) KaK , KakuM o0pazom
sales. h) mouTn (3akoH4MII)

8) There are many ways of solving problems.

¢) Translate sentences from Russian into English. Pay attention to the word
"order"

1. He came home early in order to see the children before they went to bed.

2. The teacher finds it hard to keep her class in order.

3. This old motorbike is still in perfect running
order.’

4. Are your immigration papers in order?

5. When he gave the order the candidates opened their exam paper and started
to write.

6. I've ordered the applications forms into three groups.
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3.1.5 Translate the following words and word combinations:

a) construction and business firm;
b) sales manager;
¢) guidelines.

Notes: If you have some problems read the sentences below

a) There are many teaching blocks in OSU. Some new buildings are under
construction.

b) Students live either in the hostels or rent rooms.

c) Sales are number of items sold e.g. in a shop.

d) A staff was given new guidelines for dealing with patients.

3.2 Reading

3.2.1 Watch the following data for half a minute. Close it. Answer the questions
below the table

Ages of Employees in Delta Air Lines
25,46,18,38,59,62,35,23,47,43,29,25,30,47,42,45,37,
33,23,28,29,46,48,36,51,40,44,55,36,39,31,42,60.

1. How old is the oldest employee?

2. How old is the youngest employee?

3. How many employees are between 30-40 years old?

4. Was it easy to answer the following questions?

5. How can these data be reorganized to describe the data better?

(If you cannot answer the following questions, read the following text.)

3.2.2 Text 1 Read the text, try to understand it. While reading match tables
below the text with the paragraphs of the text that describe them

The statistician works with large masses of data. Before he can draw any conclusion
from such data, he must arrange it in a usable form. Almost all tabulation that one can see
1s grouped in one way or another. The easiest way to summarize and describe a mass of
statistical data is by means of the frequency distribution. There are several steps in the
construction of a frequency distribution.

1. First step: collecting raw data. The sales manager of a large construction and
rental firm specializing in vacation condominiums wants guidelines available regarding
monthly rentals to send to potential vacationers. As a first step, she selected a sample of
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120 rentals. They are shown in Table 6. These figures are generally referred to as raw
data. We can find the lowest and the highest monthly rentals, but that is all we can do.

2. How can monthly rentals be reorganized to describe the data better? First of all
we can set up an array. In other word you will have to order the observations from the
smallest to the largest, or vice versa (Table 6).

The ordered array has some advantages. The lowest ($640) and the highest ($2187)
values can be easily seen, and there seems to be a large number of rentals between $1,400
and & 1,700. However the construction of an array is a difficult process - even though
there are only 120 observations.

3. A better way to summarize the data is to organize them into a frequency
distribution.

The second step in construction the frequency distribution (mind that the first is the
collection of raw data) is to decide on a set of groupings called classes. A class might
contain all the rentals from $600 through $799, inclusive. The next class would be $800
through $999 inclusive, and so on. These figures ($600, $799, $800, $999) are called class
limits and distance between them is called class interval. The class intervals must be of the
same size.

Each class has two limits- a lower stated class limit and an upper stated class limit.
Both the upper and the lower limits are included into the class and there is no overlapping.

Using the $200 as a class interval the classes would appear as in Table 7.

Tally the rental payments into classes. The usual practice is to use tally mark (/) to
present a rental. The rental of $1,170 in the upper left-hand corner of Table 8 is tallied in
the $ 1,000- $ 1,199 class, and so on.

When completed, the tallies would appear as in Table 8.

4, Count the number of tallies in each class. Note there are three tallies, or class
frequencies, in the $600- $799 class, seven class frequencies in the $800-$999, and so
forth. The classes and the class frequencies are shown in Table 9 in the form of frequency
distribution.

What observation can the sales manager now make about the monthly rentals?

1. The lowest is about $600; the highest is about $2,200.

2. Most of the rentals are between $1,000 and $1,800 a month.

3. The largest concentration is between $1,400 and $1,600.

It should be noted that forcing the monthly rentals into a frequency distribution has
caused some loss of information. That is, by organizing the raw data into classes, we can
no longer pinpoint exact rentals such as $ 692 or § 1,218. However, the advantages of
condensing information into an understandable and representative form have more than
offset this disadvantage.

Table 5- Monthly Rentals of Condominiums

$1170 §1207 S$1581  §1277  $1305  §1472 §1077 §1319 §1537  §1849

1332 1418 1949 1403 1744 1532 1219 896 1500 1671

1471 1399 1041 1379 821 1558 1118 1533 1510 1760

1826 1309 1426 1288 1394 1545 1032 1289 695 803

1440 1421 1329 1407 718 1457 1449 1455 2051 1677
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1119 1020 1400 1442 1539 1962 1263 1788 1981 1668
1352 1340 1459 1832 1451 1138 1592 982 1550 1091
1428 1603 1699 1237 1325 1590 1142 1425 1551 913
1470 1783 1618 1431 1557 896 1662 1591 1972 1612
1249 1419 2162 1373 1542 1631 1567 1221 1540 1714
949 1539 1634 1637 1649 1607 1640 1739 2091 2187
1752 1648 1978 640 1736 1222 1790 1188 1501 1829
Table 6 - Distribution of Monthly Rentals of 120 Condominiums Units
Monthly rentals Number of units

$ 600 $ 799 3

800 999 7

1000 1199 11

1200 1399 22

1400 1599 40

1600 1799 24

1800 1999 9

2000 2199 4

total 120
Table 7
Monthly rentals Number of units

$ 600 $ 799 /1
800 999 i
1000 1199 T
1200 1399 M T T
1400 1599 T g e e i
1600 1799 M
1800 1999 i
2000 2199 111
Table 8

An ordered Array of 120 Monthly Rentals

640 1041 1222

1332

1421 1470 1545 1607 1677 1829

695 1077 1237

1340

1425 1471 1550 1612 1693 1832

718 1091 1249

1352

1426 1500 1551 1618 1714 1849

803 1118 1263

1373

1428 1501 1557 1631 1736 1949

821 1119 1277

1379

1431 1510 1558 1634 1739 1962

396 1138 1288

1394

1440 1532 1567 1637 1744 1972

896 1142 1289

1399

1442 1533 1581 1640 1752 1978

913 1170 1305

1400

1449 1537 1581 1648 1760 1981

949 1188 1309

1403

1451 1539 1590 1649 1733 2051
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982 1207 1319 1407 1455 1539 1591 1662 1788 2091

1020 1219 1325 1418 1457 1540 1592 1668 1790 2162

1032 1221 1329 1419 1459 1542 1603 1671 1826 2187

Table 9
$ 600-$ 799
Distance 800- 999
between § 1,000- 1,199
lower $200 | 1,200- 1,399
stated 1,400- 1,599
class limits 1,600- 1,799
1,800- 1,999
2,000- 2,199

3.3 Text comprehension

3.3.1 Translate into Russian the following terms

a) frequency distribution;
b) class limit;

¢) class interval;

d) array.

3.3.2 Fill in the following mind-map

Steps in Construction Frequency Distribution

Steql Ste Sted Step 4 Step 5

3.3.3Fill in the chart below
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| Data /}‘

To organize

\/

Raw

3.4 Grammar revision. Word formation (see D 5§ APPENDIX D)

3.4.1 a) Guess the meanings of the following international words

port businessman
element politician
import demonstration
limit detector
interval president
conference legacy
aggression culture

b) Translate the international words into English

KpEIWUT, MOpajlb, TEPMHUHAJ, IMOJIUUEHCKUN, CTAaTUCTUK, MATEMAaTUK, OMNIIOHEHT,
NpeleseHT, apMus, Tepanusi, CEeKTop, (aKTop, OKKyHauus, H30JSLUsA, PEe3UJICHLUS,
KOH(epeHUs, KOMIIETCHIIMs, KOMIETEHTHOCTb, »JJEraHTHOCTh, arpeccus, Bepcus,
CTPYKTYpa, TEMIIEpaTypa, poueaypa

3.4.2 a) There is a set of words related to the word "statistics". Look at the
table below and translate them (see D 5 APPENDIX D)

Nouns Adjectives Adverbs Verb
Statistic |ian al ly
S

b) Fill in the blanks with the words from the table

1. Managers, accountants, quality control departments make extensive use of....
2. Very often governments occur in the situations that require the use of
various... techniques.
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3. Since... deals with numerical data computers play major role. The connection
between ... and computers is so strong that most software packages have analysis
routines.

4. use frequency distribution to carry on further calculations.

5. He insisted on interpreting the raw data....

3.4.3 a) Make a similar table for the words related to the word "use". If
necessary consult a dictionary

b) Fill in the blanks with suitable words from your table of the words related to

" "

use

1. Raw unorganized data are ... for managers to make decisions.

2. A computer ...is exposed to sight detriment.

3. To find out whether a new hospital is needed or not various data must be
collected and reorganized into a ... form.

4, Sampling techniques are very ... in accountancy.

5. Sport equipment is designed to withstand hard....

6. We have gone a lot of troubles to make the questionnaire as...as possible.

3.5 Grammar revision. Degrees of comparison (see D 4 APPENDIX D)
3.5.1 Find adjectives in comparative and superlative degrees in text 1

3.5.2 Form comparative and superlative degrees of the following adjectives
and adverbs

Large, usable, small, difficult, low, high, often, hard, well, much, little.

3.5.3 Construct the positive forms of the following adjectives and adverbs
Earlier, better, the easiest, farmer, worse, the least, the furthest.

3.5.4 Translate the following sentences. Define the type of comparisons:

1. To collect business statistics is getting more and more difficult.

2. Statistics show that the faster you drive, the more dangerous it is.

3. We have to consider even higher taxation in the next year.

4. The smaller class intervals are, the less information we lose.

5. To organize data directly into a frequency distribution a less difficult process than
the construction of an array.

6. A larger sample is better than a smaller one.

7. An array is not so user-friendly as a frequency distribution.
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3.5.5 Form degrees of comparison of adjectives in brackets

1. The central regions of the country are (industrialized) than northern parts.

2. Living conditions in some Latin American countries are (bad) than in developing
Asian countries.

3. Food, clothes and a house are (necessary) things for man’s life.

4. Consumers were interested in (cheap) goods of (high) quality.

5. These data are as (accurate) as those data.

3.6 Apply your knowledge. Translate into English

CoBpeMeHHBII 4eTTOBEK HE MOXKET HE 3HATh O CTaTUCTHKE. CTaTUCTUYECKHE METO/IbI
UCIIOJIB3YIOTCS BO BCeX 00yacTsax Hayku. CTaTHCTHUK HMCTOJB3YeT TaONHIlbl, Tpaduku u
TUarpaMMbl, 4YTOOBI TPEACTABIATh JaHHBIC. YTOOB cOOpaTh JaHHBIE, CTATUCTUK
oOpamraercss K TMEPUOAMYECCKUM  W3JAHUSM, TPOBOJUT HWCCICIOBAHUSA, CTaBUT
sKcriepuMeHThl. OCHOBHBIE TIOHSTHS CTaTUCTHUKUA - ATO TEHEpajdbHas COBOKYITHOCTh W
BbIOOpKA. ['eHepanbHAs COBOKYMHOCTh - 3TO BCE JIIOAH, MPEAMETHI WU W3MEpPEHUS,
KoTopsie Bac untepecyror. Beibopka- 3T0 4acTh reHepalibHOM COBOKYMHOCTHU. BbiOOpka
MPUMEHSETCS, €CIIM CTaTHUCTHK HE MOXET coOpaTh JaHHbIE 000 BCEX DIIEMEHTaX
TCHEPAJTbHON COBOKYIMHOCTH. OJIEMEHTHI BBIOOPKH JOJIKHBI OBITh TPEICTABUTEISIMHU
reHepaJbHON COBOKYITHOCTH U BbIOpaHbl ciydaiiHo. Uem Oosibliie BBIOOpKA, TEM TOUYHEE
CTaTUCTHUYECKHUE JaHHbIE.

4 Portraying a Frequency Distribution
4.1 Vocabulary activity

4.1.1. Find the right Russian translation of the following words. Remember
them

1) pie chart;
2) graph;
3) picture ( syn. portray);
4) histogram;
5) frequency polygon;
6) axis;
7) scale;
8) midpoint;
9) order.

4.1.2 Match the words with their definitions:

1) a diagram presenting the relation between two  a) variable;
or more varying series by means of curves;
2) tabulated facts; 35 b) individuals;
3) any characteristic of an individual; c) charts;
4) the objects described by a set of data. d) graphs.



42 Ggrammar activity. Word formation (see D S APPENDIX D)

4.2.1 Read and translate the words having one and the same stem; underline
the suffixes of nouns

Finance - financier science — scientist

Physics - physicist academy - academician
Statistics - statistician Mathematics - mathematician
Economy - economist History - historian

To contribute - contributor To translate - translator

To read - reader To found - founder

4.2.2Translate the words and write those from which they are formed

economist interpreter founder
mathematician teacher physician
ecologist speaker physicist
historian writer officer
4.3 Reading

4.3.1 Text 1 Read the text and do the assignments

Sales managers, stock analysts, hospital administrators, and other top executives
often need a quick picture of a trend in sales, stock prices, or hospital costs. These trends
can be shown by use of charts and graphs. There are two charts that help to portray a
frequency distribution graphically. They are the histogram and the frequency polygon.(
There is also cumulative frequency polygon.)

The histogram is one of the most easily interpreted charts. Its construction is
illustrated below. We shall use the example of monthly rentals of vacation condominiums
mentioned in chapter.
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Table 10-Distribution of Monthly Rentals of 120 Condominiums Units

Monthly rentals ($) Number of units

600 799 13

800 999 |7
1000 1199 | 11
1200 1399 | 22
1400 1599 | 40
1600 1799 | 24
1800 1999 | 9
2000 2199 | 4

total 120

How is a histogram constructed for this frequency distribution?

Solution

To construct a histogram, the class frequencies are scaled on the vertical axis (Y-axis),
and the stated limits are on horizontal axis (the X-axis).

Note from the frequency distribution that there are three rentals units in the $600-$799
class. Therefore, the height of the column for that class is three. There are seven units in
the next class ($800-$999), and logically the height of the column is 7. The height of each

bar, therefore, represents the number of observations in that class (Figure 4).
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500 600 800 1000 1200 1400 1600 1800 2000 2200

Figure 4
The construction of a frequency polygon is illustrated by using the monthly rentals
of condominiums again. We need the class midpoints which are scaled on the X-axis, and
the class frequencies, which are on the Y-axis.

Table 11
Stated limits Midpoints Class Frequencies
1 2 3
$ 600-$ 799 $ 699.50 3
800-999 899.50 7
1,000-1,199 1,099.50 11
1,200-1,399 1,299.50 22
1,400-1,599 1,499.50 40
1,600-1,799 1,699.50 24
1,800-1,999 1,899.50 9
2,000-2,199 1,099.50 4

As noted, the $600-$799 class is represented by its midpoint, $699.50. To make the
first dot, move horizontally to $699.50, the midpoint, and then vertically to 3, the class
frequency, and place a dot. The X and Y values that form that dot are its coordinates. The
coordinates of the next dot are X=$899.50, Y=7 and so on. After all dots are put, they are
connected in order. The point representing the first class is joined to the point representing
the second class, and so forth.
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Frequency Polygon Showing the Monthly Rentals of 120
Condominium Units

499.5 699.5899,51099.51299.5 1499.51699,5 1899.52099.5 2299.5

Figure 5 - Frequency Polygon Showing the Monthly Rentals of 120 Condominium
Units

Note that to compete the frequency polygon, midpoints of $499.50 and $2, 299, 50
were added to the two extremes and the polygon was "anchored" to the horizontal axis at
zero frequencies. By anchoring the two extremes of the frequency polygon to the X-axis,
the total area under the polygon is now equal to the total of the frequencies (120).

Both the histogram and the frequency polygon give us a quick picture of the main
characteristics of the data (highs, lows, points of concentration, etc).

4.4. Text comprehension

4.4.1 Match the words given below with their definitions

chart a) a special graphical line format used to portray a frequency
distribution

histogram b) a picture of boxes of different height, in which each box
represents a different amount

midpoint c¢) the value that divides class into two equal parts

frequency polygon d) information that is arranged in the form of a single picture
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4.4.2 Match the graphs below that describe cassette sales with their
descriptions graphs . Define the tense forms used in the description

1. Sales rose dramatically about six years ago and remained stable ever since.

2. Sales have not changed for the last six years and are continuing to be stable.

3. Sales fell sharply 6 years, have remained stable for the past five years and are
increasing slightly now.

4. Sales have risen sharply over the last six years and are continuing to increase.

5. Sales have fallen sharply and consistently over the past five years.

6. Sales have been increasing slightly for six years and are still going up.

7. Sales rose slowly five years ago and have been decreasing slightly ever since.

8. Sales have fluctuated for the last six years and are still going up and down

9. Sales fell dramatically six years ago and have remained stable ever since; they are
continuing to be stable.

10. Sales have been slowly decreasing for the past six years and are still going
down.

11. Sales went up about five years ago; they dropped immediately, remained stable
and are now increasing again.

12. Sales went up rapidly five years ago and then decreased sharply; they have been
stable ever since. (Figure 6)

N 1s the number of the sold.
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Figure 6
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4.5 Vocabulary activity
4.5.1 Read the text and notice all the nouns describing change in quantity
Twenty Years of British Education

We have seen:

1. a dramatic increase in the number of comprehensive schools a steady decrease
in the number of privately-owned secondary schools.

2. a constant rise in the number of university students a sharp fall in the number
of foreign students —in the universities.

3. the growth of pupil-power a decline of discipline.

4. the raising of minimum standards and qualifications for prospective careers the
lowering of the school starting age.

5. the enlargement of physical education equipment and facilities cuts in
amenities like free milk and school dinners.

6. an upward trend in terms of physics, chemistry a downward trend in terms of
religious instructions and literature.

4.5.2 Fill in the tables below with the words and phrases that are used to
describe graphs (Table 12)

Table 12

UP = 4

noun verb
An increase To increase

DOWN \

noun verb

A fall To fall

4.5.3 Read the following passage, in which the Overseas Sales Manager
describes the trends of the sales in the USA to a group of managers (the trends are
illustrated in Table 12). While reading match the numbered sentences with
corresponding parts of the graph

1. As you can see from the graph, results have been good during the five year
period. We're extremely satisfied with our growth in the area.
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2. Sales rose from just under $1m in 1988 -that's an increase of 200%.

3. Looking at the trend in sales during that time, you can see that during 1984,
they stayed roughly at the same level.

4. Then during 1985, they increased sharply to$3m

5. We continued to do well in 1986 when our sales reached a peak of just over $3
5m. 5 In 1987 they levelled off and last year dropped back to $3m.

6. The future in the USA looks very bright for us. We've got a new distribution there
-a company with a nation-wide sales network.

7. We estimate that the sales will double, and even treble in the next two years.

8. By the end of 1990- this is an optimistic forecast- they should be in the region of
$8m.

Table "13

NO CHANGE —» | /™~ ~_7

To remain stable To peak To reach a low point

4.5.4 The text below describes the company's performance in Europe.
Substitute the arrows with suitable words from 4.5.2

According to the graph, we have been doing well for the last five years. There has
been a steady —Y since 1987. Although before, during 1985 our

sales in Europe  ——afrom $5m to $4m. Thus they NV

In 1986 they — P approximately. But the last two years has seen —Vn sales.
So we expect Y10 continue in 1989 but then the process will slow down.

4.6 Grammar activity
4.6.1 Gerund. (see D 6 APPENDIX D)

a) Read and translate the following sentences

1) The Federal government is always interested in conducting national polling
samples.

2) The tech department objected to making decisions in a hurry.

3) Instead of gathering observations from the whole population statisticians

usually use samples.
4) We had great difficulties in collecting raw data.
5) Raw data always needs analyzing and interpreting.
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6) The Chief manager will insist on conducting scientific experiments.
7) The quality assurance department suggests sampling of produced goods.
8) Results of a survey depends on collecting data in a right way.

b) Ask and answer according to the model

-What points shall we discuss now?
I suggest discussing the statistical methods.

Prompts:

1) Iresults of statistical investigations
2) the aims of statistics

3) the ways of collecting raw data

4) the results of the last opinion polls
5) to present the results in charts

6) to use business reports

¢) Read the model

| We object to predicting results of opinion polls.

What would you say if you did not want ... (use the model)

1) to make report

2) to make generalization

3) to consult the reports of industries

4) to refer to census results

5) to present results in numerical tables
d) Read the model

| The firm needs checking financial documents. |

What piece of advice would you give if you thought that the firm should...(use the

model)
1) to conduct consumer test
2) to set up a sample of produced goods
3) to collect data on the sources of financing

4) to refer to the report of the tech department

e) Read the model

| Our department insists on accurate interpreting of raw data.
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What would you say if you wanted....

1) to present data in graphs

2) to conduct the experiment

3) to know the probable results of the national elections
4) to collect raw data

5) to interpret raw data

f) Say what statisticians are interested in...

1) to collect, analyze and interpret data
2) to learn something about a population
3) to set up a sample in a right way

4) to collect data accurately

5) draw valid conclusion

4.6.2 Ing-forms can be used after words way, method, idea, risk etc E.g. At the
risk of sounding stupid, can I ask a simple question? Find in the text sentences where
ing-forms are used after such words. Translate them

4.6.3 Match the beginnings of the sentences with their endings

1) Statistics is a set of principles for...

2) There several ways of...

3) Stratified sampling techniques is a
special method of...

4) The easiest way of...

5) A frequency distribution is a very
Uueful statistical tool for...
6) Constructing a  frequency

distribution you always run a risk
of...

a) organizing raw data

b) losing some information

c) collecting, analyzing & interpreting
large masses of numerical data

d) summarizing statistical data is by
means of frequency distribution

e) dividing a population into separate
layers

f) organizing raw data

4.6.4 Answer the questions using gerunds. (Use words in brackets)

a) How can a statistician learn something about a population if he/she cannot
gather observations from all items? (instead of ,to gather data from all items)

b) What is statistics used for? (to collect, to analyze, to present, to interpret
data)

9) What does our government have difficulties in ? (to collect data about
citizens
incomes)

d) How can you collect raw data?
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4.7 Speaking Skills
4.7.1 a) Describe the company's performance in Europe (4.5.3)

b) Describe the company's performance in Great Britain (4.5.4) and in the
USA 4.5.2)

4.8 Check your knowledge
4.8.1 Text 2. Learn to read newspapers
Work in pairs. One of you should read article A, the other article B. Then each of

you should keep the company profile (the profile is given below the articles), using the
information of his/her article. Finally, compare and complete the companies’ profile

Article A Article B

Benson Inc., the department store group, When Benson announces its
announces this year's annual results on |annual results on Wednesday, it is
Wednesday. Once again, profits are expected | expected that the group's profits will be
to be well below expectations. about $6m. This means a drop of some

Recently, Benson's performance has been | 25% compared with the previous year.
extremely disappointing. Two years ago, pre- | Today, Benson's share price fell to just
tax profit had fallen to just $8.3m on a |under $7 in anticipation of the results.
turnover of $225m. This year, profits are | Two or three years ago the share price
expected to be down yet again. Sale per | stood at $10.
employee i1s also much lower than the
industries average.

COMPANY PROFILE - Benson Inc.
Most resent years Previous years

Turnover

Pre-tax profit
Share price

Sales per employee

Sl Sl

4.9 Apply your knowledge
4.9.1 Translate the article from English into Russian in written form
GAZ is Paying out Dividends

Despite lower profits for this year's first quarter
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OAO GAZ (Gorky auto plant Co.) is paying out dividends on 1999 performance in
accordance with a decision passed by the recent annual meeting of shareholders.

The meeting of shareholders approved the annual report by GAZ President Nucolai
Pugin. According to him, the auto plant's 1999 output growth was. 21 % and the
company's 1999 profit was 1.3 billion roubles.

However the workers at the giant maker of cars, trucks and buses are not exactly
jubilant The plant's profitability for this year's first quarter was a poor 2.5 % down from
January 1999's 23.1 %. Profit began to decline last October. On top of that material
expenses shot up to 82 % of production costs, while the wage share dropped from 13 % to
seven percent.

The plant has so far managed to maintain stable prices for its vehicles, which raised
no more than 15 % within a year.

5 Measures of Central Tendency
5.1Vocabulary activity

5.1.1. Match the words from the columns below to make meaningful
expressions

e.g. in alphabetical order

In Accurate Information
To give carry on Measurement
Alphabetical Order Assessment
To draw Conclusion Family business
To Provide with Conversation
Researches
Beer
Facilities

5.1.2 Read the following words and their translations. Try to remember their
meanings

Definite OnpeneneHHbIN
Average Cpennuii

To check [TpoBepsIThH
Range Jnamna3on
Rough ['pyObrit
Consumer [ToTpebuTtenn
Purchase ITokynka
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5.1.3 Translate the following expressions

Purchase price
Price range
Average price

To budget the price

5.1.4 Match the following words with their translations

The arithmetic mean Menauana

The median JlMcKpeTHbIC TaHHBIE

The mode Cpennee apudmeTnyeckoe
Discrete data Mopa

5.2 Reading

5.2.1 Text 1.Tthe paragraphs in the text are scrambled. Arrange them logically
Measures of Central Tendency

1. One method of summarizing data is a measure of .central tendency or average.
The purpose is to pinpoint the centre of a set of data.

2. A statistician uses frequency distributions and graphs to carry on further
computations. Usually s/he wants to find one number that will represent all the data in
some definite way.

3. Four measures of central tendency commonly used in business and economics are
the arithmetic mean, median, mode and the geometrical mean.

4. The median price of the units is $ 70,000 (Table 14)

Table 14

Prices ordered Prices ordered

from low to high from high to low
$60,000 $ 275,000
65,000 80,000
70,000 70,000

<Median>

80,000 65,000
275,000 60,000
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Figure 7

5. Mode is rather a rough average, but it is useful because it represents the most

frequent or typical measure.
6. It should be pointed out that for data containing one or two extremely large or

very small values, the arithmetic mean may not be representative. The centre point for
such data can be better described, using a measure of central tendency called the median.

To illustrate the need for the median, suppose you are looking for an apartment in
Palm Aire. Your agent said that the average price of the apartments is $110,000. Would
you still want to look? If you have budgeted your maximum purchase price between
$60,000 and $75,000, you might think they were out of your price range. But checking the
individual prices of the units might change you mind. They are $65,000, $70,000,
$80,000, and super deluxe penthouse costs $275,000

The arithmetic mean price is $110,000 as the real estate agent reported, but one
price $275, 0000 makes it to be an unrepresentative average. It does seem that the price
between $65,000 and $75,000 is more representative than the arithmetic mean of
$110,000. In such cases the median provides a more accurate measure of central tendency.

7.The mode is very useful in describing discrete data. For example, a company
has developed five bath oils. Fig 5.1 shows the result of marketing survey designed to
find out which bath oil consumers prefer. The largest number of consumers favoured
Lamoure. Thus Lamoure is the mode.

8. Geometrical mean. The geometrical mean of a set of numbers is defined as the N-
th root of the product of N numbers. Thus the formula for the geometric mean is written:

XD (X)(X3)--(X2)

It is especially useful if you want to determine the average percent change in
sales, production or other business and economic series from one time period to
another.
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9. Arithmetic mean is the same measure that most people have in mind when they
used the word "average". It is obtained by adding together all the values and dividing the
resulting sum by the total number of values.

5.2 Text comprehension

5.2.1 Complete the following table

Measure of Central
Tendency (average)

Usage Computation

Arithmetic mean

Median For data containing one or
two extremely large or very
small values
Mode
Geometrical mean The n-th root of the product

of all values ]

5.3 Vocabulary activity

5.3.1 The words "to call', "set", "to develop", "case'" have several meanings.
Match them with the meaning they have in the text

To call a) to have a particular name or title b) to telephone someone "c) to ask
or order someone to come to you
A set a) a television or a piece of equipment for receiving radio signals e.g. TV-set
b) one part of a game such as tennis or volleyball ¢) a group of things that
form a whole
To develop |a) to grow or gradually change into a larger or stronger stage b) to makes an
argument or idea clearer c) to make a new idea, plan, product
A case a) a large box or container b) a question or problem which is dealt with by a
law court ¢) a situation
A product |a) something useful that is made in a factory b) the number you get by
multiplying two or more numbers c) a result of someone's action
5.3.2 Word study
a)  Find in the text and translate sentences with the word "mind"
b)  Match "mind"-phrases with their translations. Use dictionaries
1. To make up your mind a) He Bame geno
2. To change your mind b) IIpuiiTu B rosoBy
3. To come to mind c) Ckaxxute 4eCTHO
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4. To bring something to mind d) HamomuuTh 4TO-11160

5. To keep something in mind e) [lomMHUTH YTO-TMOO

6. Speak your mind f) Pemmuth

7. Would you mind g) CMEHUTH MHCHHEC

8. Mind your own business h) He Oynere mu Bel mpoTus

¢) Tell in other words. Use ""mind" - phrases

1.

final.)

2.

3.
thought of.

4.

He's decided to resign, and that's final. (e.g. He's made up his mind, and that's

I've changed my opinion- I'll have beer instead.
We needed someone to look after the kids, and your name was the first we

These violent scenes remind me of the riots of last year.

5. It’s a good idea- I'll remember it
6. Why don't just do what you are to do and leave me in peace?

7.

May I open the window?

5.3.3 Choose the correct word

1

2.

3.

4.

5.
homework.

Average/rough earnings in the state are about $ 1500a month.

She was able to give an accurate/average assessment of the situation.

Her hands were rough/ accurate from hard work.

Could you give me a rough/average idea of your plan?

An average/accurate student spends about two or three hours a night doing

5.3.4 Translate the sentences below. Pay attention to the translation of the word

"average"

AW N~

oW

The average of 3.8 and 10 is 7.
House prices have gone up by an average of 2 %.
On average men smoke more cigarettes the women.
The weekly profits average out at about $1000.

/
Prices have risen by an average of 4 % .
My average daily income is about $53.

5.4 Grammar revision. Types of questions (see D 2 APPENDIX D)

5.4.1 Write general questions to the following sentences

1. She speaks English well.
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2. She has blue eyes.

3. They have already made the test.

4. He won’t come to the party.

5. They are looking for jobs now.

6. Yesterday he went to his native town.

7. We have been living in this city for many years.

5.4.2 Insert the following question words where necessary:

who; where; why; what; how many; whose; when; how

1 ... are we going to the cinema? — On Friday.

2 ... 1s he by occupation? — Senior manager of a joint venture.
3 ...are you going to do on Friday? — I don’t know yet.

4 ... textbooks do you have? — I have eight textbooks.

5 ... measures the central tendency?

5.4.3 Write the alternative questions in such a manner that the following
sentences would be answers to them

. I prefer coffee.

. We are going by bus. It’s cheaper.

. She is English.

. I think we will have a dictation.

. I am more interested in Russian literature.
. It was a very clean and nice place.

. I have been to London.

~N NN kW

5.4.4 Put tail questions to the following sentences

1. Yesterday Paul went to the swimming pool. 2. My new bag costs thirty dollars. 3.
On Monday we have History, Psychology and English. 4. Most of the students in our
group speak two foreign languages. 5. Children do not like to go to bed early. 6. My
parents are planning a trip to Greece. 7. The shop will be closed until next month. 8. John
cannot meet Mike because he is ill. 9. The Simpsons live on the second floor.

5.5 Word order

a) Use words in the column A to write questions to the text '""Measures of
Central tendency"
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Column A Column B

1. Why/use /statisticians/measures a) arithmetic mean

of central tendency/do? b) data with one or two extremely

2. The/measures of central large or small values

tendency/are /what/four? ¢) arithmetic mean, median, mode,
3. The/most/used/what/is/average/ geometrical mean

commonly? d) to summarise dots and to pinpoint
4. What kind/are/described/of the centre of a set of data
data/better/with the median? e) to describe discrete data; to average
5. When/the mode/statisticians/do/ percents and ratios
/use/the/mean/geometrical? f) n-th root of the product of n

1.  How/the/ calculated/mean/ is/ numbers.

geometrical

b) Write full answers to the questions from the column A. Use words from the
column B

5.6 Speaking Skills. Retell the text '""Measures of the Central Tendency"
5.7 Text 2. Learn to read newspapers

a) Which of the following statements is true? Explain why you think so

1. Americans drink more than Russians.

2. Russians drink more than Americans.

b) Divide the words below into two groups: 1) Abstinence; 2) Alcohol addiction
Hard-drinking minority, sober, heavy drinker, to drain the keg, hangover

¢) Read the article

Americans Seem to Drink a Lot or Hardly at All

1. When you toast the New Year tomorrow night, will you be raising the
medically correct one or two drinks, or will you feel more like draining the keg?
2. America's drinking habits were ever a story of extremes. On average, we're

drinking less alcohol than at any time since the early 1960s. But a hard-drinking
minority takes an extremely big swig of total alcohol consumption. About half of the
alcohol drunk in the country is consumed in five or more drinks at a time, surveys
shows.

3. "We're a light-drinking country with lots of abstainers, but we have a pocket
of heavy-drinkers- especially among young men," says Thomas Greenfield, senior
scientist at the Alcohol Research Group, Calif. -based non-profit agency. Fully one-third
of Americans report they drink no alcohol at all. Of the two-thirds who drink, most do
so moderately, he says.

4. Nationwide, the growth of abstinence and the decline of heavy drinking since
1980s is explained by rising health consciousness among the Americans and greater
caution about the hazards* of drinking and driving. The population of heavy drinkers
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hasn't risen over the past decade.

*OnacHOCTb, PUCK

5.7.1 Summarize the main ideas of the article

1) the main idea of paragraphs 1 through
2 e e e et e e e e e e braae e e e e sntaaeeeeennnnnnes

) et the main idea of paragraphs 3 through
A s

5.7.2 Fill in the blanks with the correct information from the articles

In general Americans drink............ alcohol than at any time since the early.............

About 50 % of all the alcohol drunk in the country is ............ in five or more drinks
at a time.

There are a lot of ............. in America, but at the same time there many heavy

drinkers.

The number of heavy drinkers hasn't ............. over the past decade.

a) What do the phrases below mean?

1) a big swig of total alcohol consumption
2) to have a pocket of heavy drinkers

3) health consciousness

4) medically correct

b) Are the following statements facts or opinions? (Remember, a fact is
information that can be proved)

1 Americans are drinking less alcohol than at any time since the early 1960s.
2. America is a light-drinking country.
3. One-third of Americans report they do not drink alcohol.
4 Two-thirds who drink, do so moderately.
5. In America there are as many heavy-drinkers as there were ten years ago.

6 Describing Distributions with Numbers

5.3 Vocabulary activity

a mean CpeIHsIst
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a median MeJHraHa

an outlier BBIICIISIOIICECS 3HAUCHHUE

a notation 3HaYeHUe, cucTreMa 0003HaYEHHUHM
skewed ACCUMETPHUYHBIN, HEPAaBHOMEPHBIN
a resistant measure YCTONYMBOE U3MEPEHUE

odd HETAPHBINA, CITyYalHbIHN, TATTHUN
a bar yepTa

6.1.1 Choose the right Russian translation of the following words

a) 3HaUYCHHUE

b) accumeTpuYHBIH

C) MeauaHa

d) ycroilunBoe u3MepeHue

1) a mean

2) a median
3) an outlier
4) a notation

5) skewed €) BbIJIENIAI0NIeECs 3HAUCHHE
6) odd f) uepta

7) a resistant measure g) cpenHss

8) a bar h) ciayuaitHOCTB

6.1.2 Match the parts of the sentences

The most common measure of add their values and divide by

center is the number of observations.
The median is to automate finding the median.
You will need to use software or a is the ordinary arithmetic

graphing calculator

To find the mean of a set of
observations,

Medians require little arithmetic,

average, or mean.

so they are easy to find by hand
for small sets of data.

1s the formal version of the
midpoint.

6.1.3 Match the words and their definitions

1) mean;
2) the symmetric distribution;

a) 1s the midpoint of a distribution;
b) is the distribution which mean is

farther out in the long tail than is the median;

3) median;

c) is the measure that is not influenced

by extreme observations;

4) skewed distribution;
5) resistant measure.

d) is the ordinary arithmetic average;
c) is the distribution which parts are

the same .

6.2 Read the text. Match the paragraphs and the titles
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1. Measuring center: the mean
2. Comparing the mean and the median
3. Measuring center: the median

How much do people with a bachelor’s degree (but no higher degree) earn? Here are
the incomes of 15 such people, chosen at random by the Census Bureau in March 2011
and asked how much they earned in 2010. Most people reported their incomes to the
nearest thousand dollars, so we have rounded their responses to thousands of dollars.

110 2550 50 55 30 35 30 4 32 50 30 32 74 60

Table 15 is a stem plot of these amounts. The distribution is irregular in shape, as is
common when we have only a few observations. There is one high outlier, a person who
made $110,000. Our goal is to describe with numbers the center and spread of this and
other distributions. The most common measure of center is the ordinary arithmetic
average, or mean.

Table 15.- Stem plot of the earnings (in thousands of dollars) of 15 people chosen
at random from all people with a bachelor’s degree but no higher degree

center spread
0 4

1

2 5

3 000125
4

5 0005

6 0

7 4

8

9

10

11 0

To find the mean of a set of observations, add their values and divide by the number| of

observations. If the n observations are x1, x2, . . ., xn, their mean is
x=x1+x2+ - +xn
n

1
x = Exi
[y

or in more compact notation,
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The 2 (capital Greek sigma) in the formula for the mean is short for “add them all
up.” The subscripts on the observations xi are just a way of keeping the n observations
distinct. They do not necessarily indicate order or any other special facts about the data.
The bar over the x indicates the mean of all the x-values. Pronounce the mean x as “x-bar.”
This notation is very common.

When writers who are discussing data use x or y, they are talking about a mean.

EXAMPLE. Earnings of college graduates

The mean earnings for our 15 college graduates are
x=(x1+x2+- -+xn)n

= (110 + 25 + -+ -+60): 15

=666 =44.4, or $44,400

In practice, you can key the data into your calculator and hit the mean key. You
don’t have to actually add and divide. But you should know that this is what the calculator
is doing.

If we leave out the one high income, $110,000, the mean for the remaining 14
people is $39,700. The lone outlier raises the mean income of the group by $4700. center:
it is sensitive to the influence of a few extreme observations. These may be outliers, but a
skewed distribution that has no outliers will also pull the mean toward its long tail.
Because the mean cannot resist the influence of extreme observations, we say that it is not
a resistant measure of center.

B) We used the midpoint of a distribution as an informal measure of center. The
median 1s the formal version of the midpoint, with a specific rule for calculation.

The median M is the midpoint of a distribution, the number such that half the
observations are smaller and the other half are larger. To find the median of a distribution:

1. Arrange all observations in order of size, from smallest to largest.

2. If the number of observations # is odd, the median M is the center observation in
the ordered list. Find the location of the median by counting (n + 1)/2 observations up
from the bottom of the list.

3. If the number of observations n is even, the median M is the mean of the two
center observations in the ordered list. The location of the median is again (n + 1)/2 from
the bottom of the list.

Note that the formula (n + 1)/2 does not give the median, just the location of the
median in the ordered list. Medians require little arithmetic, so they are easy to find by
hand for small sets of data. Arranging even a moderate number of observations in order is
very tedious, however, so that finding the median by hand for larger sets of data is
unpleasant. Even simple calculators have an x button, but you will need to use software or
a graphing calculator to automate finding the median.

EXAMPLE 5. Finding the median: odd »
What are the median earnings for our 15 college graduates? Here are the data
arranged in order:
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The count of observations n = 15 is odd. The bold 35 is the center observation in the
ordered list, with 7 observations to its left and 7 to its right. This is the median, M = 35.

Because n = 15, our rule for the location of the median gives location of

M=(n+1):2=16:2 =8

That is, the median is the 8th observation in the ordered list. It 1s faster to use this
rule than to locate the center by eye.

C) The mean and median of a symmetric distribution are close together. If the
distribution is exactly symmetric, the mean and median are exactly the same. In a skewed
distribution, the mean is farther out in the long tail than is the median. Distributions of
incomes are usually skewed to the right—there are many modest incomes and a few very
high incomes. For example, the Census Bureau survey in March 2011 interviewed 16,018
people aged 25 to 65 who were in the labor force full-time in 2001 and who were college
graduates but had only a bachelor’s degree. We used 15 of these 16,018 incomes to
introduce the mean and median. The median income for the entire group was $45,769. The
mean of the same 16,018 incomes was much higher, $59,852. Reports about incomes and
other strongly skewed distributions usually give the median (“midpoint”) rather than the
mean (‘“arithmetic average”). However, a county that is about to impose a tax of 1 % on
the incomes of its residents cares about the mean income, not the median. The tax revenue
will be 1 % of total income, and the total is the mean times the number of residents. The
mean and median measure center in different ways and both are useful.

6.2.1. Answer the questions

1. What is the most common measure of a centre?

2. Do medians require little or much arithmetic?

3. Does a median need a specific rule for calculation?

4. In what cases the mean and the median of the curve are the same?
5. Are both the mean and the median useful in measuring centre?

6.2.2 Complete the sentences

1. The 2 (capital Greek sigma) in the formula for the mean ...
2. The mean and median of a symmetric distribution ...

3. To find the mean of a set of observations ....

4. Because the mean cannot resist the influence of extreme observations ...

6.2.4 Give a short summary of the text. Use phrases

HELP BOX

The text is titled ...

The text examines ...

The text covers the problems of ...
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The main point of the text is ...
Next comes ...
To sumitup ...

6.3 Grammar activity. Participles. (see D 7 APPENDIX)
6.3.1 Open brackets use the verbs in the form of participles

1. This article covers the problems (to describe) statistics.

2. (To build) graphs, charts or histograms we can analyse statistical data more
accurately.

3. Statistical data (to give) in the report were shocking.

4. Inferences (to make) in statistics are of two types: estimation and hypothesis
testing.

5. (To measure) all values scientists can take proper decisions.

6.3.2 Using the given phrases say it in English

to analyse data

YYEHBIE, AaHATU3UPYIOLIME TaHHBIE
JTAHHBIE, KOTOPBIE AHATU3UPYIOT
MIPOAHAIN3UPOBAB JAHHbBIC
aHAIIU3UPYS JaHHbBIC

to illustrate the situation

CUTYals, KOTOPYIO MPOUJLIFOCTPUPOBAIIH
WUTIOCTpUpPYEMasi CUTYallUsl

CTaTUCTHUK, WILTIOCTPUPYIOIIUI CUTYAIHIO
MPOWLTIOCTPUPOBAB CUTYAITHIO

to investigate the problem
npo0iemMa, KOTOPYIO UCCIETYIOT
ucciemyemas rnpobiema

CTYJCHT, UCCIIEAYIOMUNA TPpodiieMy
uccienys npooiaemy

to collect data

coOupasi JaHHbIE
coOpaHHbIC JJaHHbBIC
JaHHBIE, KOTOPbIE COOUPAIOT
coOpaB Bce JaHHbIE
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6.3.4 Translate into English using participles

l.Cratuctrueckue JaHHbBIC, WCHOJIB3yEMbIE B HAayKe, IIOMOTalT MPUHSATH
MPABUIbHBIE PEIICHHUS.

2.B TOKyMEHTE NpeACTaBICHA CEpHs TIIATEIBHO MPOBEPEHHBIX JIAHHBIX.

3.Bo BpeMs HKCHEpUMEHTa YUY€HBIE HCMOJb30BAIM HOBEHIINE PEKOMEHIYEMBbIC

METO/IBI.
4.0OHM TPOWUIIOCTPUPOBAIN CTATUCTUYECKUE JaHHbBIC, MCIOJB3YSl pPa3InYHbIC

dbopmbl rpadrueckoro npeacTaBiICHUs.
5.KypHanucraMm, NpUHUMAIOIIMM y4acTUE B Mpecc-KOH(PEpEeHIINH, BXOJ pa3peiiéH
I10 CIIEIMAJIbHOMY IIPOIYCKY.

6.4 Apply your knowledge
6.4.1 Find the mean or the median for the data. Describe the procedure

A. Sports car gas mileage. Table 16 gives the gas mileages for the 22 two-seater
cars listed in the government’s fuel economy guide.

a) Find the mean highway gas mileage from the formula for the mean.

Then enter the data into your calculator and use the calculator’s x button to obtain
the mean. Verify that you get the same result.

b)The Honda Insight is an outlier that doesn’t belong with the other cars. Use your
calculator to find the mean of the 21 cars that remain if we leave out the Insight. How does
the outlier change the mean?

Table 16 - Gas mileage (miles per gallon) for 2002 model two-seater cars

Model City Highway Model City | Highway
Acura NSX 17 24 Honda Insight 57 56
Audi TT Quattro 20 28 Honda S2000 20 26
Audi TT Roadster | 22 31 Lamborghini Murcielago|, 9 13
BMW M Coupe 17 25 Mazda Miata 22 28
BMW Z3 Coupe 19 27 Mercedes-Benz SL500 16 23
BMW Z3 Roadster | 20 27 Mercedes-Benz SL600 13 19

BMW Z8 13 21 Mercedes-Benz SLK230 | 23 30
Chevrolet Corvette | 18 25 Mercedes-Benz SLK320 | 20 26
Chrysler Prowler 18 23 Porsche 911 GT2 15 22
Ferrari 360 Modena| 11 16 Porsche Boxster 19 27
Ford Thunderbird 17 23 Toyota MR2 25 30

c) What is thel median highway mileage for the 22 two-seater cars listed in Table

2.6? What is the median of the 21 cars that remain if we remove the Honda Insight?
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d) Compare the effect of the Insight on mean mileage and on the median mileage.
What general fact about the mean and median does this comparison illustrate?

B. House prices. The mean and median selling price of existing single-family
homes sold in June 2010 were $163,900 and $210,900. Which of these numbers is the
mean and which is the median? Explain how you know.

C. Barry Bonds. The major league baseball single-season home run record is held
by Barry Bonds of the San Francisco Giants, who hit 73 in 2001. Here are Bonds’s home
run totals from 1986 (his first year) to 2002:

162524 193325344637 334240373449 73 46

Bonds’s record year is a high outlier. How do his career mean and median number
of home runs change when we drop the record 73? What general fact about the mean and
median does your result illustrate?

6.5 Translate from Russian into English

CpenHue BeIMYUHBI — BaXKHEHIIINE CTaTUCTUUECKUE MOoKa3aTenu. [Ipu BeUnCIeHUN
10 OJHOPOJHBIM JIaHHBIM OHHM XapaKTEPU3YIOT THUINUYHBIE 3HAYCHUS] MPUZHAKOB.
[Toka3arenb CpenHe 3aBUCUT HE TOJBKO OT OJIHOPOJHOCTH, HO M OT 00BEMA JaHHBIX —
IpU MPOYUX PABHBIX YCIOBHUSX, YeM OoJiblie 00bEM HaONOAEeHUs, TeM OoJiee HaIExKHA
CpEIHssl BEJIMUMHA.

Menuana OTHOCHUTCSI K CTPYKTYPHBIM XapaKTepUCTHKaM pacnpeaesieHus. Mbl yacto
UCIIOJI3yEeM CPEIIHIOI pacmpeiesieHus: Kak HeopManbHBIA IEHTp U3MepeHus. Mennana
— 3T0 (hopMasbHAs BEIMYMHA CPEIHEH, I BBIYUCICHUS KOTOPOW HCIIONB3YETCS 0CO000€e
npaBwio. MenuaHa JEIUT COBOKYIHOCTh Ha JIBE PaBHbIE YacTH — CO 3HAYEHUSIMU
MpU3HaKa MEHBIIIE MEIMAHBI U CO 3HAUCHUSIMU TIPU3HAKa OOJIBIIIe METUAHBI.

7 Normal distribution
7.1 Text comprehension. Read the text and do assignments after it

We now have a kit of graphical and numerical tools for describing distributions.
What is more, we have a clear strategy for exploring data on a single quantitative variable:

1. Always plot your data: make a graph, usually a histogram or a stem plot.

2. Look for the overall pattern (shape, center, spread) and for striking deviations
such as outliers.

3. Calculate a numerical summary to briefly describe center and spread. Here is one
more step to add to this strategy:

4. Sometimes the overall pattern of a large number of observations is so regular that
we can describe it by a smooth curve.

The curve is a mathematical model for the distribution. A mathematical model is
an idealized description. It gives a compact picture of the overall pattern of the data but
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ignores minor irregularities as well as any outliers. It is easier to work with the smooth
curve than with the histogram. The reason is that the histogram depends on our choice of
classes, while with a little care we can use a curve that does not depend on any choices we
make. Here’s how we do it.

A density curve is a curve that is always on or above the horizontal axis, and has
area exactly underneath it. A density curve describes the overall pattern of a distribution.
The area under the curve and above any range of values is the proportion of all
observations that fall in that range.

Normal curve. The density curve in Figure 8 (a) is a normal curve. Density curves,
like distributions, come in many shapes. Fig.8 (b) shows two density curves: a symmetric
normal density curve and a right-skewed curve. A density curve of the appropriate shape is
often an adequate description of the overall pattern of a distribution. Outliers, which are
deviations from the overall pattern, are not described by the curve. Of course, no set of
real data is exactly described by a density curve. The curve is an approximation that is
easy to use and accurate enough for practical use.

The median and mean of a density curve

Our measures of center and spread apply to density curves as well as to actual

sets of observations. The median and quartiles are easy. Areas under a density curve
represent proportions of the total number of observations. The median is the point with
half the observations on either side. So the median of a density curve is the equal-areas
point, the point with half the area under the curve to its left and the remaining half of the
area to its right. The quartiles divide the area under the curve into quarters. One-fourth of
the area under the curve is to the left of the first quartile, and three-fourths of the area is to
the left of the third quartile. You can roughly locate the median and quartiles of any
density curve by eye by dividing the area under the curve into four equal parts. Because
density curves are idealized patterns, a symmetric density curve is exactly symmetric. The
median of a symmetric density curve is therefore at its center. It isn’t so easy to spot the
equal-areas point on a skewed curve. There are mathematical ways of finding the median
for any density curve.

What about the mean? The mean of a set of observations is their arithmetic average.
If we think of the observations as weights strung out along a thin rod, the mean is the point
at which the rod would balance. This fact is also true of density curves. The mean is the
point at which the curve would balance if made of solid material. A symmetric curve
balances at its center because the two sides are identical. The mean and median of a
symmetric density curve are equal. We know that the mean of a skewed distribution is
pulled toward the long tail.

The median of a density curve is the equal-areas point, the point that divides the
area under the curve in half.

The mean of a density curve is the balance point, at which the curve would balance
if made of solid material.

The median and mean are the same for a symmetric density curve. They both lie at
the center of the curve. The mean of a skewed curve is pulled away from the median in the
direction of the long tail. We can roughly locate the mean, median, and quartiles of any
density curve by eye. This is not true of the standard deviation. When necessary, we can
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once again call on more advanced mathematics to learn the value of the standard
deviation. The study of mathematical methods for doing calculations with density curves
F 3 r

is part of theoretical statistics.

|
a)median b)mean a) /

median b) mean

v

Fig.8 (a)-The median and mean of symmetric curve. Fig 8 (b)-The median and mean
of right-skewed curve.

7.1.1 Answer the questions

. What is the strategy for exploring data on a single quantitative variable?

. What is the curve for a distribution?

. How can we describe the density curve?

. What is the difference between normal curve and skewed curve?

. Can be outliers described by a curve?

. What is the median of a density curve?

. What is the mean of a density curve?

. How do the mean and the median look like in symmetric and skewed curves?

01N Lk~ WIN—

7.1.2 Find the English equivalents for the following Russian expressions

UCCIIelyeMble  JIlaHHbIC, TpauyecKue  UHCTPYMEHTBI, TJIaJKas  KpuBas;
MaTeMaTh4yeckass MOJielib; C HEKOTOPOW OCTOPOXKHOCTHIO; HOpMajbHasi KpUBas; MOJI00HO
pacmpeneneHusM; B pPa3HbIX BHJAAX; KpUBas, CKIOHEHHAs BIPaBO; KBAapTWJb, OJHA
yeTBEPTAasl MPOCTPAHCTBA; pACIMOJNIOKUTh Ha TJa3; WACATM3UPOBAHHBIE O00pas3Ilbl;
MaTeMaTUYeCKUuid  Crmoco0  HaXOXKJACHMs;  cpedHsss  apudmeTrwdeckas;  TOYka
OaJIaHCUPOBAHUS; BHITIOJIHEHUE PACUETOB; YaCTh TEOPETUUECKON CTATUCTUKU
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7.1.3 Retell the text according to the patterns

1. The strategy for exploring data.

2. A curve like a mathematical model.

3. A density curve.

4. A normal curve.

5. The median and mean of a density curve.

7.2 Vocabulary activity

7.2.1 There are no absolute synonyms, but one Russian verb can be expressed
and represented by several English equivalents. Learn to distinguish and
differentiate them in different contexts and styles. Consult the dictionary if necessary

1. to say — to tell — to state — to claim — to hold — to assert — to maintain

2. to define — to determine — to identify — to specify — to fix the meaning

3. to understand — to make out — to follow — to apprehend — to comprehend
4. to estimate — to evaluate — to appreciate — to assess — to value

5. to denote — to indicate — to designate — to name — to appoint — to assign

7.3 Grammar activity. Word formation (see D S APPENDIX D)
7.3.1 Form as many nouns as you can from the verbs and translate them

e.g. to employ — employment — unemployment — the employed — the unemployed —
employer - employee

To regulate - To consume -
To act - To govern -
To produce - To earn -

7.4 Apply your knowledge. Picture data with a histogram

Numerical data in their raw, unorganized form are hard to absorb. For example, look
at which shows the 2000 population estimates for each of the 50 states (and the District of
Columbia), put together by the U.S. Census Bureau. Stare at the table for 30 seconds or so.
After you've done that that, go ahead and try to answer these questions quickly:

— Which states have the largest/smallest populations?

— How many people reside in most of the states? Give a rough range of values.

— How much variability exists between state populations? (Are the states very
similar, or very different, in terms of their total population?)
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Table 17 — Population Estimate by State (2000 Census)

State Population State Population
Alabama 4,447,100 Montana 902,195
Alaska 626,932 Nebraska 1,711,263
Arisona 5,130,632 Nevada 1,998,257
Arkansas 2,673,400 New Hampshire 1,235,786
California 33,871,648 New Jersey 8,414,350
Colorado 4,301,261 New Mexico 1,819,046
Connecticut 3,405,565 New York 18,976,457
Delaware 783.,6 North Carolina 8,149,313
District of Columbia 572,059 North Dakota 642,2
Florida 15,982,379 Ohio 11,353,140
Georgia 8,186,453 Oklahoma 3,450,654
Hawaii 1,211,537 Oregon 3,421,399
Idaho 1,293,953 Pennsylvania 12,281,054
Illinois 12419,293 Rhode Island 1,048,319
Indiana 6,080,485 South Carolina 4,012,012
Iowa 2,926,324 South Dakota 754,844
Kansas 2,688,418 Tennessee 5,689,283
Kentucky 4,141,769 Texas 20,851,820
Louisiana 4,468,976 Utah 2,233,169
Maine 1,274,923 Vermont 608,827
Maryland 5,296,486 Virginia 7,078,515
Massachusetts 6,349,097 Washington 5,894,121
Michigan 9,938,444 West Virginia 1,808,344
Minnesota 4,919,479 Wisconsin 5,363,675
Missisippi 2,844,658 Wyoming 493,782
Missouri 5,595,211
U.S. TOTAL 281,421,906

Without some way of organizing these data, you have difficulty answering these
questions.

Because the data are numerical, the categories are ordered from smallest to largest.
The height of each bar of a histogram represents either the number of individuals in each
group (also known as the frequency of each group) or the percentage of individuals in each
group (also known as the relative frequency of each group). A histogram provides a more
interesting organizational summary of a data set than a table does.

7.5 Translate into Russian

Statistics is the science of the collection, organization, and interpretation of data. It
deals with all aspects of this, including the planning of data collection in terms of the
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design of surveys and experiments. Statistics is closely related to probability theory, with
which it is often grouped. A statistician is someone who is particularly well versed in the
ways of thinking necessary for the successful application of statistical analysis. Such
people have often gained this experience through working in any of a wide number of
fields.

There is also a discipline called mathematical statistics, which - is concerned with
the theoretical basis of the subject. The word statistics, when referring to the scientific
discipline, is singular, as in "Statistics is an art." This should not be confused with the
word statistic, referring to a quantity (such as mean or median), calculated from a set of
data, which’s plural is statistics, e.g. "This statistic seems wrong." or "These statistics are
misleading."

7.5.1 Put 5 questions to the text

8 Index Numbers

8.1 Vocabulary activity

8.1.1 Read the following words. Try to remember their meanings

1) to measure
2) to compile
3) to increase
4) to assess
5) to convert
6) to serve

7) to determine
8) to cover
9) to include
10) approach
11) consumer
12) retail sales
13) convenient
14) evident
15) frequent
16) diverse

17) ecent

18) regarding

1) usmepAThb

2) COCTaBJISTh

3) yBenuuMBaThCs, pacTu

4) olIeHUBATH

5) npeBpailath, NEPEeBOIUTh
6) CITy)KUTb, BBITIOTHATh

7) onipenensTh

8) oxBaThIBaTh

9)BKIIIOYATH

10) moaxo

11) norpeburens

12) po3HuuHast TOProwist
13) ynoOHbIii

14) sBHBINU, OUYEBUIHBIN

15) vacTolif

16) pazHooOpa3HbIit

17) nenaBuuit

180 oTHOCUTENBHO (TIPETIOT)

8.1.2 Match English words and their Russian translation

| 1) innovation

| a) 4acTh
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2) inflation 0) rOopoJICKOM

3) heterogeneous B) KoJieOaHue

4) fluctuation ) pa3pyliarh

5) series 1) IepecMaTpuBaTh
6) to erode €) pa3HOPOIHbIN

7) to revise K) P

8) proportion 3) HOBOBBEJICHUE

9) base period 1) 6a30BBIN KamuTasl
10) urban K) uHGIAINA

8.1.3 Read the passages. Choose the most suitable translation of the underlined
words

1. Consumption patterns have changed greatly, hi the beginning of the century
people started to buy automobiles instead of horses. In 1910 people spent little money
on their children's higher education. But now they spend on it a sizable amount of their
income:

a) MOJIE/Ib TTOBEJICHUS TOTPEOUTEIIS;
b) MoOJeNb JUIA ITIOKYIaTes,
c) MOJIEJIb aBTOMOOUIIS.

2. Wage earners are heads of families. They are the main supporters of
their families because they earn money:

a) mara;

b) HaeMHBII paOOTHHK;

C) KOpMUJIEIL.

3. Consumer Price Index measures the changes in the prices of a fixed market
basket of goods and services. This basket nowadays includes 400 items. Among these
items there are golf balls, hamburgers, beer, bread, haircuts:

a) KOp3uHa 11 IPOAYKTOB;
b) KOp3UHa JJI PbIHKA;
9) NoTpeOUTENbCKAs KOP3UHA.

4. Consumer expenditure survey is conducted from time to time. Its aim is to
investigate consumption patterns and to find out the items of a market basket:

a) OKCTICTUIIMOHHOE UCCIICIOBAHNE;

b) uccienoBaHue MOJEIN MOBEJEHUS MOTPEOUTENEH;

C) MOBEJICHUE NMOTpeOUTENE.
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8.2 Reading
8.2.1 Read and translate the text
Index Numbers

Index numbers are very useful statistical tools. Many indexes, for example,
consumer price index .appears on the nightly television news/on the front of local
newspapers, in The Wall Street Journal, and in other business publications.

Example

Consumer prices rose in May to 117.5 % of the 1982-84 average from 117.1 % in
April...This was the smallest gain in the three months as clothing prices levelled off after
increasing sharply earlier this year, the Labour Department reported..Although many
economists still expect inflation to accelerate later this year, the May report suggests that
price increases at the consumer level may remain moderate the next few months, except
for anticipated jump in food prices.

Index number is a percent that measures the change in price, quantity, value, or
some other items of interest from one time to another. The index number allows us to
express a change in price, quantity, or value as a percent.

Compiling index numbers, such as the producer price index (PPI), is not a recent
innovation. An Italian, G.R. Carli, has been credited with originating the first index
numbers in 1764. They were incorporated in the report he made about price fluctuation in
Europe from 1500 to 1750. No systematic approach to collecting and reporting data in
index form was evident in the USA until about 1900. The cost-of-living index (now called
the consumer price index) was introduced in 1913, and the list of indexes has increased
steadily since then.

Why convert data into indexes?

An index is a very convenient way of expressing a change in a heterogeneous group
of items. The consumer price index (CPI), for example, includes in itself about 400 items-
such as golf balls, lawn mowers, hamburgers, funeral services, and dentists' fees. Prices
are expressed in dollars per pounds, box, yard, and many other different units. Only by
converting the prices of these many diverse goods and services to one index number every
month can the federal government keep informed of the overall movement of consumer
prices and inflation.

Converting data into indexes also make it easier to assess the trend in data sets
composed of large numbers. For example, suppose 1989 retail sales were
$185,679,432,621.87 and 1982 sales were $185,500,000.000.00. The increase of
$179,432,621.87 looks significant, Yet if the 1989 sales total were expressed as an index
based on 1982 sales, the increase would be less then one tenth of 1 percent!

Consumer Price Index

Consumer price index (CPI) is one of the most important indexes. It measures the
change in prices of a fixed market basket of goods and services from one period to
another. In January 1978 the Bureau of Labour statistics began publishing CPIs for two
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groups of the population. One index, for all urban consumers, covers about 80 % of the
total population. The other index is for urban wage earners and clerical workers and covers
about 32 % of the population.

In brief, the CPI serves several major functions. It allows consumers to determine
the degree to which their purchasing power is being eroded by price increases. In that
respect, it is a yardstick for revising wages, pensions, and other income payments to keep
pace with changes in prices. It is also an important economic indicator of the rate of
inflation in the USA.

The index includes about 400 items. About 250 part-time and mil-time agents
collect price data monthly. Prices are collected from more than 21,000 retail
establishments and 60,000 housing units in 91 urban areas across the country. The prices
of baby cribs, bread, beer, cigars, gasoline, haircuts, physicians' fees, taxes, and operating-
room charges are just few of the items included in what is often termed a typical "market
basket" of goods and services.

Originated in 1913 and published regularly since 1921, the standard reference
period (the base period) has been updated periodically. The base period prior to the
present (1982-84) period were 1967, 1957-59, 1947-49, 1935-39, and 1925-29.

The reason for frequent changes in the base period is obvious. It changes because
the consumers always change the manner of spending money. The automobile has
replaced the horse as a mode of transportation. In the 1910s and 1920s a relatively small
part of the income of wage earners and clerical workers was spent on higher education.
Now the typical family spends a sizable amount on the higher education of its children,
and the CPI reflects all changes in costs of tuition, books, and home computers.

In addition to changing the base period, the Bureau of Labour statistics conduct an
extensive consumer expenditure survey from time to time to determine what items are to
be included in the CPI and the relative weights to be put on CDs, bananas, gasoline, rent,
and so on.

The CPI is not one index. There are consumer price indexes for New York City,
Chicago, and a number of other large cities. There are price indexes for food, apparel,
medical care, and other items. A few of them are shown below for April 1988 (the prices
of 1982-84 =100 %)

Table 18
Items April 1988

All items 117.1

Food and beverages [16.7
Apparel and upkeep 117,0
Transportation 107.2
Medical care 136.9
Entertainment 119.6
Housing 117.3

Source: U.S. department of labour, Monthly Labour Review, June 1988.
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A perusal of this listing shows that the weighted price of all items combined
increased 17.1 % since 1982-84, medical care increased the most (36.9 %), and
transportation went up the least (7.2 %).

8.3 Text Comprehension

8.3.1 Select sentences that expresses the ideas of the text

1.

2.

3.

4,
20™ century.

5.

6.
various
items.

7.

Berrrrennn

S S

10.
way.

1.
special
surveys.

Converting data into indexes is a very important statistical method.

Index numbers show the price differences in different countries.

G. R. Carli was first to compile index numbers.

American statisticians began to compile indexes only in the beginning of the

There are as many indexes now as there were in 1913.
Index numbers make it easier to show changes in groups consisting of

Consumer Price Index is used to measure changes in industry output.

............................ There are two CPI indexes.

Base period has never been changed since 1913
Base period is changed because people start to spend money in a different

To find out the items of the CPI, the Bureau of Labour Statistics sets up

8.3.2 Scan the text to find out:

1) the definition of the index as a statistical method;

2) the meaning of Carli's indexes;

3) the items of the market basket of the CPI;

4) the percentage of the population covered by CPI for all- urban consumers;
5) the functions of the CP.

8.3.3 Find the groups of synonyms. Read from the text the sentences with
words from the right column

1) to help a) to determine

2) to become larger b) to cover

3) to include c) to increase

4) trend d) to make it easier
5) to unite €) movement

6) rate f) to incorporate

7) to decide g) to encompass
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8) to keep pace with h) degree
9) to be interested in 1) to be concerned with
1) to be on the same level with

8.3.4 Scan each paragraph to find words that means the opposite to the words
listed below:

1) useless (1);

2)old (2);

3)decrease (2);
4)handy (3);

5) unimportant (5);
6) to improve (7);
7) unusual(8);

8) seldom (9).

8.3.5 Match the following verbs with the correct nouns in order to get
meaningful expressions:

1) to measure a) into the market
2) to increase basket
3) to convert b) prices
4) to determine c) several
5) to assess functions
6) to include d) trends in prices
7) to serve e) wages
8) to compile f) indexes
9) to collect g) the
purchasing power of dollar
h) data
1) changes

8.3.6 Answer the questions using the word combinations from the exercise
above

1 What are indexes used for?

2 How can the federal government assess correctly the trends in prices?
3. Why is the CPI compiled?

4, What items does the market basket consist of?

5 Who compiled first indexes?

6 How is the CPI compiled?

8.4 Grammar Revision
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8.4.1 Word formation

Remember
Suffixes of Adjectives
culture+al=cultural
economy-+ic=economic
power-+ful=powerful
value+able=valuable

a)  Translate the adjectives and write the words from which they are formed:

remarkable variable suitable
changeable profitable countable
exchangeable marketable fashionable
understandable readable charitable

b) Form adjectives with the help of the suffixes and translate them:

-al -ive/-tive -ent/-ant -ese
environment to relate to differ China
industry to comprehend to observe Japan
government quality

form quantity

nation resultive

8.4.2 Translate the following sentences. Pay attention to the gerund
constructions

1. Reflecting the university life is the main aim of the newspaper ' 'University
News"

2. Collecting and analyzing numerical data are the most important tasks of
statisticians.

3. The Chief Manager insists on converting the profit data in indexes.

4, Frequent revising of the base period is important.

5. Compiling indexes is not a recent innovation.

6. By converting data into indexes the federal government can assess the trends
in
prices.
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8.4.3 Word order. The words in the sentences are not in the correct order.
Rewrite the sentences putting the words in a right way:

1) are/ there/ for/ population/ two of/ CPIs;

2) measure/ Indexes/ the changes/ in various/ of interest/ items;

3) compiled/ Indexes/ G. R. Carli/the first;

4) contains/ basket/ the typical/ items/ market/ 400/;

5) The CPI/ to determine/ is/ the real/ is/ power/ purchasing/ of dollar;
6) Indexes/help/to see/ movement/in series/ numbers/ large/ of.

8.4.4 Conditionals. (see D 7 APPENDIX D) Translate them:

1. If the 2010 sales total were expressed as an index based on 1982 sales, the
increase would be less then one tenth of a percent.

2. If the Bureau of Labour Statistics did not conduct consumer expenditure
survey, it would not know what items to include into the market basket.

3. We will make correct decision if the data are accurate.

4. If they had estimated the situation correctly, the scientists wouldn’t have

made a mistake.

8.4.5 Supply the correct form of the verbs

1. If I (to be) to assess trends in the factory output I (to compile) an output
index.

2. We (to change) the retail prices if the wholesale prices (to increase)

3. If the consumption patterns (to remain) the same, There would be no need in

changing the base period.
4.1 (to be able to do) more accurate forecast if I (to have) more time.
5.1 (can) find a better job if I (not to have) children.

8.4 Speaking Skills
8.5.1 Say two or three sentences on each item from the plan below

1) General notion of the index numbers;
2) History of indexes;

3) Application of indexes;

4) CPI;

a) CPI application;

b) Functions of the CPI;

9) The way of compiling CPI.

8.6 Summarize the text
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8.7 Answer the following questions. Share your ideas with group-mates

1. Where would you prefer to live in your own house or in your own flat?

2. What is the price of a single-family home in Orenburg? Of a flat? What does
the prices depend on? (prompts: the location of the house (flat), the presence of modern
conveniences, the size of the house (flat))

3. How do prices on immovable change? Do they grow or fall?

8.8 Apply your knowledge

8.8.1 Text 2 Read the text about home sales in Washington. While reading
guess the year reported, 1996 or 1997

1. WASHINGTON- Sales of new single- family homes rose last year to their
highest level in nearly two decades while overall economy posted little increase heading
into 1997, new reports showed yesterday.

2. Indexes of home sales showed the rise of 13.3 percent last year. The total home
sales were 756,000, even though sales fell 1.0 percent in December. That reversed the 0.4
percent decline of 1978, when sales reached 817,000, a government spokes- woman said.

3. Meanwhile, the index of leading economic indicators, a gauge of future economic
growth, posted a 0.1 percent increase during December after rising a revised 0.2 percent in
November.

4. But builders assess optimistically 1997.They measured the average price of a new
home as $173,000 in December, 1996.

8.8.2 Getting the main ideas. Mark the sentences below as true or false

1. Sales of new homes dropped in 1996.

2. The US overall economy will increase slowly and steady in 1997.

3. According to the index if leading economic indicators the increase of 0.1 percent
was evident in December, 1996.

4. Builders reported the perspectives of 1997 as bad ones.

8.8.3 Answer the questions

1. What was the situation on a single-family homes market in 1996?

2. What was the index of leading economic indicators in November, 1996 and
in December, 1996?

3. What did builders think about the sales of 1997 in 19967

9 Statistics and Probability Theory

9.1 Vocabulary activity

9.1.1 The words below are statistical terms. Choose correct definitions for them
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Population a) the number of people living in a country
b) a set of all possible individuals, objects or
measurements of interest

Sample a) a portion, or part, of the population of

interest

b) a small amount of a product

9.1.2 a) Find in the
"inferential"

b) Read the paragraphs below. Which of them is about: a) descriptive

statistics; b) inferential statistics

dictionary meanings of the words "descriptive'";

A. This facet of statistics is referred to as
"techniques and procedures used to organize and
summarize masses of numerical data. These
techniques are frequency distribution, different
charts and measures of central tendency. All in
all this facet of statistics is concerned with
describing something that has already happened.

B. This facet of statistics 1is
concerned with computing the
chance that something will happen
since very often we do not have a
complete information from which to
make a decision

¢) How do you think which of these two facets of statistics deals with

probability theory?

9.2 Reading

9.2.1 Read the text. The paragraphs in the text are scrambled. Rearrange

them according to the plan below:

Two facets-of statistics.

Definition of probability.
Experiment and event.
Objective probability.
Subjective probability.

Nk L=

Inferential statistics and probability theory.
Four basic terms of probability theory.

Statistics and Probability Theory

1. When we define statistics as "a set of principles for organizing, presenting and

analyzing numerical data" we are speaking about "descriptive statistics".
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But seldom does a decision maker have complete information from which to make a
decision. In this case another facet of statistics, "inferential statistics", can be useful.
Inferential statistics deals with inferences about population based on a sample taken from
that population.

2. Because probability theory concepts are so important, any statistician should
know the basic language of probability, including such terms as experiment, event,
objective probability and subjective probability.

3. An experiment is an activity that is either observed or measured.

Example 1. Asking college students who tested three personal computers which one
they preferred.

2. Counting the number of inmates in Nebraska State Prison who are 60 years or
older.

To put it another way, an experiment is something we plan to do and whose
outcome we are not sure about.

An experiment may result in one or more possible outcomes or events.

Experiment |Asking college students which home computer they prefer.
1. Preferred the RDQ

Event 2. Preferred the Izuo

3. Preferred the YY 4

Experiment Counting the number of inmates 60 years old and older
1. counted 48 inmates 60 or older
Event

4. Since there is a considerable uncertainty in decision making, it is important to
know and evaluate all the risks involved. Helpful in this evaluation is probability theory.
The use of probability theory allows the decision maker with only limited information to
analyze and minimize the risks, for example in marketing a new product.

5. What is probability? No doubt that you are familiar with this term. The
weather forecast announces that there is a 70 percent probability of rain. Based on a survey
of consumer who tasted a newly developed pickle, the probability is. 03 that, if marketed it
will be a financial success. Probability is a number between 0 and 1 that measures one's
belief that a particular event resulting from an experiment occur.

6. A probability is expressed as a decimal, such as .70, .27, .50 or a fraction as
7/10, 27/100, 1/2.

7. Subjective probability, on the other hand, involves personal judgment,
information, intuition, and other subjective evaluation criteria. The area of subjective
probability is relatively new, having been first developed in the 1930s. The area is
somewhat controversial; it is closely associated with Bayesian statistics and decision
analysis. When an expert assesses the probability of a success of a merger offer , he or she
is making a personal judgment based on how he or she knows or feels about the situation.
Subjective probability is also called personal probability: one person's subjective
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probability may very well be different from another person's subjective probability of the
same event.

8. Objective probability is probability based on the symmetry of games of chance or
similar situation. It is also called classical probability. This probability is based on the idea
that certain occurrences are equally likely (the term equally likely is intuitively clear and
will be used as a starting point for our definitions): the numbers 2, 2, 3, 4, 5, 6 on a dice
are each equally likely to occur. Another type of objective probability is relative-frequency
probability. If, in the long run, 20 out of 1,000 consumers given a taste test for a new soup
like the taste, then we say that the probability that a given consumer will like the taste the
soup 1s 20/1,000=0.02. Like the probability in games of chance and other symmetrical
situation, relative- frequency probability is objective in the sense that no personal
judgment is involved.

9.3 Text comprehension
9.3.1 Complete the summary of the text '"Statistics and Probability Theory"

There are ... facets of statistics. They are... statistics and ... statistics.

Descriptive statistics ... with facts that has already happened. Inferential statistics
to ... .the chance that something will happen. That is why probability theory is ...

The basic language of probability includes such.... as ...., .... ,....

Probability is expressed as a ... or ... and measure ... that a particular event will... .
An ... 1s an activity measured or observed.

The basic idea of ... .probability is that certain occurrences are ... likely.

... probability ... personal ... .

9.3.2 Find in the text words that have the same roots as the words in the table.
Translate them. Complete table 19

Table 19
I'naroJibl IpuaararenbHble CyumecTBUTE/IbHbIE
definition
Describe
Inform
Infer
Evaluate
inclusion
announcement
I'naroJusl IIpunararesbHbIe CymiecTBUTEIbHbIE
Succeed
measureless
resultant
expressive
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9.3.3 Word Formation

Suffixes and Prefixes of Verbs
suffixes prefixes
penal — to penalize to order — to reorder
special — to specialize to lead — to mislead
multiple — to multiply to believe — to disbelieve
mobile — to mobilize to lock — to unlock
wide — to widen to pay — to overpay
broad — to broaden to base — to debase
large — to enlarge

a) Translate the verbs and write the words from which they are formed

to finalize to testify to purify
to criticize to certify to simplify
to personify to modify to identify

b) Form and translate verbs

re- mis- dis- un-

to write to interpret to satisfy to mask

to read to spell to organize to nerve

to open to pronounce to qualify to leash

to construct to understand to regard to do

over- under- en- de-

to estimate to eat courage to grade

to come to sleep list to nationalise
to crowd to do rich to classify

to tax to pay sure to code

9.4 Vocabulary activity

9.4.1 Group sentences below in five groups according to the meanings of the
word "term"':
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1) ¢ Touku 3peHus;

2) TEpMUH;

3) MepuoJ BpEMCHH,;

4) YCJIOBHS,

5) OTHOILICHUS.

a) In financial terms, the film was not a success;

b) The main exams are at the end of the summer terms;
9) I bought this car on very reasonable terms;

d) We're on good terms with all our neighbours;

e) Frequency distribution is a statistical term for a table;
f) He had been on bad terms with his father for years;

g) The president hopes to be re-elected to a second term of office;
h) In terms of customer satisfaction, the policy can not be criticized.

9.5 Speaking skills

a) Read the text and write an annotation of it. Use the phrases from the Help

Box:

The text/the article under review ... (gives us a sort of information
about ...)

The article deals with the problem of ...

The subject of the text is ...

At the beginning (of the text) the author

describes ... ;

HELP BOX

dwells on ...;

explains ...;

touches upon ...;

analyses ... ;

comments ... ;
characterises ... ;
underlines ... ;

reveals ... ;

gives account of ... .

The article begins with the
description ... ;

review of ...,;

analysis of ... .

The article opens with ...
Then (after that, further on, next) the author
passes on to ... ;
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gives a detailed (thorough) analysis (description) of ;
goes on to say that ... .

To finish with, the author describes ...

At the end of the article the author

draws the conclusion that ...,

sums it all up by saying ... .

In conclusion the author ...

c) Make an algorithm of solving problems
Fundamental Concepts

(a) Probability as a specific term is a measure of the likelihood that a particular
event will occur. Just how likely is it that the outcome of a trial will meet a particular
requirement? If we are certain that an event will occur, its probability is 1 or 100%. If it
certainly will not occur, its probability is zero. The first situation corresponds to an event
which occurs in every trial, whereas the second corresponds to an event which never
occurs. At this point we might be tempted to say that probability is given by relative
frequency, the fraction of all the trials in a particular experiment that give an outcome
meeting the stated requirements. But in general that would not be right. Why? Because the
outcome of each trial is determined by chance. Say we toss a fair coin, one which is just as
likely to give heads as tails. It is entirely possible that six tosses of the coin would give six
heads or six tails, or anything in between, so the relative frequency of heads would vary
from zero to one. If it is just as likely that an event will occur as that it will not occur, its
true probability is 0.5 or 50%. But the experiment might well result in relative frequencies
all the way from zero to one. Then the relative frequency from a small number of trials
gives a very unreliable indication of probability. If we were able to make an infinite
number of trials, then probability would indeed be given by the relative frequency of the
event.

As an illustration, suppose the weather man on TV says that for a particular
region the probability of precipitation tomorrow is 40%. Let us consider 100 days which
have the same set of relevant conditions as prevailed at the time of the forecast. According
to the prediction, precipitation the next day would occur at any point in the region in about
40 of the 100 trials. (This is what the weather man predicts, but we all know that the
weather man is not always right!)

(b) Although we cannot make an infinite number of trials, in practice we can make a
moderate number of trials, and that will give some useful information. The relative
frequency of a particular event, or the proportion of trials giving outcomes which meet
certain requirements, will give an estimate of the probability of that event. The larger the
number of trials, the more reliable that estimate will be. This is the empirical or frequency
approach to probability. (Remember that “empirical” means based on observation or
experience.)
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Example

260 bolts are examined as they are produced. Five of them are found to be defective.

On the basis of this information, estimate the probability that a bolt will be
defective.

Answer: The probability of a defective bolt is approximately equal to the relative
frequency, which is 5 /260 =0.019.

(c) Another type of probability is the subjective estimate, based on a person’s
experience. To illustrate this, say a geological engineer examines extensive geological
information on a particular property. He chooses the best site to drill an oil well, and he
states that on the basis of his previous experience he estimates that the probability the well
will be successful is 30 %. (Another experienced geological engineer using the same
information might well come to a different estimate.) This, then, is a subjective estimate of
probability. The executives of the company can use this estimate to decide whether to drill
the well.

(d) A third approach is possible in certain cases. This includes various gambling
games, such as tossing an unbiased coin; drawing a colored ball from a number of balls,
identical except for color, which are put into a bag and thoroughly mixed; throwing an
unbiased die; or drawing a card from a well-shuffled deck of cards. In each of these cases
we can say before the trial that a number of possible results are equally likely. This is the
classical or “a priori” approach. The phrase “a priori” comes from Latin words meaning
coming from what was known before. This approach is often simple to visualize, so giving
a better understanding of probability.

Example

Three nuts with metric threads have been accidentally mixed with twelve nuts with
U.S. threads. To a person taking nuts from a bucket, all fifteen nuts seem to be the same.
One nut is chosen randomly. What is the probability that it will be metric?

Answer: There are fifteen ways of choosing one nut, and they are equally likely.
Three of these equally likely outcomes give a metric nut. Then the probability of choosing
a metric nut must be 3/ 15, or 20 %.

Example

Two fair coins are tossed. What is the probability of getting one heads and one tails?

Answer: For a fair or unbiased coin, for each toss of each coin

Pr [heads] = Pr [tails] =1/ 2

This assumes that all other possibilities are excluded: if a coin is lost that toss will
be eliminated. The possibility that a coin will stand on edge after tossing can be neglected.

There are two possible results of tossing the first coin. These are heads (H) and tails
(T), and they are equally likely. Whether the result of tossing the first coin is heads or tails,
there are two possible results of tossing the second coin. Again, these are heads (H) and
tails (T), and they are equally likely. The possible outcomes of tossing the two coins are
HH, HT, TH, and TT. Since the results H and T for the first coin are equally likely, and the
results H and T for the second coin are equally likely, the four outcomes of tossing the two
coins must be equally likely. These relationships are conveniently summarized in the
following tree diagram, Figure 9, in which each branch point (or node) represents a point
of decision where two or more results are possible.
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Outcome

Pr[H]=% H HH

Pr[H=% H ——
Pr[T]=% T HT
Pr[H]=% H TH

Pr(T]=% T <

Pr[T]="% TTT
Figure 9 - Simple Tree Diagram (First Coin, Second Coin)

Since there are four equally likely outcomes, the probability of each is 1/4. Both HT
and TH correspond to getting one heads and one tails, so two of the four equally likely
outcomes give this result. Then the probability of getting one heads and one tails must be
2/4 or 2 or 0.5.

In the study of probability an event is a set of possible outcomes which meets stated
requirements. If a six-sided cube (called a die) is tossed, we define the outcome as the
number of dots on the face which is upward when the die comes to rest. The possible
outcomes are 1, 2, 3, 4, 5 and 6. We might call each of these outcomes a separate event—
for example, the number of dots on the upturned face is 5. On the other hand, we might
choose an event as those outcomes which are even, or those evenly divisible by three. In
Example 3 the event of interest is getting one heads and one tails from the toss of two fair
coins.

(e) Remember that the probability of an event which is certain is 1, and the
probability of an impossible event is 0. Then no probability can be more than 1 or less
than 0. If we calculate a probability and obtain a result less than 0 or greater than 1, we
know we must have made a mistake. If we can write down probabilities for all possible
results, the sum of all these probabilities must be 1, and this should be used as a check
whenever possible.

Sometimes some basic requirements for probability are called the axioms of
probability. These are that a probability must be between 0 and 1, and the simple addition
rule which we will see in part (a). These axioms are then used to derive theoretical
relations for probability.

(f) An alternative quantity, which gives the same information as the probability, is
called the fair odds. This originated in betting on gambling games. If the game is to be fair
(in the sense that no player has any advantage in the long run), each player should expect
that he or she will neither win nor lose any money if the game continues for a very large
number of trials. Then if the probabilities of various outcomes are not equal, the amounts
bet on them should compensate.
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The fair odds in favor of a result represent the ratio of the amount which should be
bet against that particular result to the amount which should be bet for that result, in order
to give fairness as described above. Say the probability of success in a particular situation
1s 3/5, so the probability of failure i1s 1 — 3/5 = 2/5. Then to make the game fair, for every
two dollars bet on success, three dollars should be bet against it. Then we say that the odds
in favor of success are 3 to 2, and the odds against success are 2 to 3. To reason in the
other direction, take another example in which the fair odds in favor of success are 4 to 3,
so the fair odds against success are 3 to 4. Then

Pr [success] =4___ =4 =0.571.
4+3 7

In general, if Pr [success] = p, Pr [failure] = 1 — p, then the fair odds in favor of
success are p__

1-p to 1, and the fair odds against success are 1-p
pto L.

These are the relations which we use to relate probabilities to the fair odds.

Note for Calculation: How many figures?

How many figures should be quoted in the answer to a problem? That depends on
how precise the initial data were and how precise the method of calculation is, as well as
how the results will be used subsequently. It is important to quote enough figures so that
no useful information is lost. On the other hand, quoting too many figures will give a false
impression of the precision, and there is no point in quoting digits which do not provide
useful information. Calculations involving probability usually are not very precise: there
are often approximations. In this book probabilities as answers should be given to not
more than three significant figures—i.e., three figures other than a zero that indicates or
emphasizes the location of a decimal point. Thus, “0.019” contains two significant figures,
while “0.571” contains three significant figures. In some cases, as in Example 1, fewer
figures should be quoted because of imprecise initial data or approximations inherent in
the calculation.

It 1s important not to round off figures before the final calculation. That would
introduce extra error unnecessarily. Carry more figures in intermediate calculations, and
then at the end reduce the number of figures in the answer to a reasonable number.

9.6 Apply your knowledge. Solve the Problems

1. A bag contains 6 red balls, 5 yellow balls and 3 green balls. A ball is drawn at
random. What is the probability that the ball is: (a) green, (b) not yellow, (c) red or
yellow?

2. A pilot plant has produced metallurgical batches which are summarized as
follows:

Low strength - High strength

Low in impurities 2 27
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High in impurities 12 4

If these results are representative of full-scale production, find estimated
probabilities that a production batch will be:

a) low in impurities;

b) high strength;

c¢) both high in impurities and high strength;

d) both high in impurities and low strength.

3. If the numbers of dots on the upward faces of two standard six-sided dice give the
score for that throw, what is the probability of making a score of 7 in one throw of a pair
of fair dice?

4. In each of the following cases determine a decimal value for the probability of the
event:

a) the fair odds against a successful oil well are 10-to-1;

b) the fair odds that a bid will succeed are 1-to-6.

5. Two nuts having U.S. coarse threads and three nuts having U.S. fine threads are
mixed accidentally with four nuts having metric threads. The nuts are otherwise identical.
A nut is chosen at random.

a) What is the probability it has U.S. coarse threads?

b) What is the probability that its threads are not metric?

c) If the first nut has U.S. coarse threads, what is the probability that a second nut
chosen at random has metric threads?

d) If you are repairing a car engine and accidentally replace one type of nut with
another when you put the engine back together, very briefly, what may be the
consequences?

6. (a) How many different positive three-digit whole numbers can be formed from
the four digits 2, 6, 7, and 9 if any digit can be repeated?

(b) How many different positive whole numbers less than 1000 can be formed from
2,6,7,9 i1f any digit can be repeated?

(c) How many numbers in part (b) are less than 680 (i.e. up to 679)?

(d) What is the probability that a positive whole number less than 1000, chosen at
random from 2, 6, 7, 9 and allowing any digit to be repeated, will be less than 6807

7. Answer question 6 again for the case where the digits 2, 6, 7, 9 can not be
repeated.

8. For each of the following, determine (i) the probability of each event, (i1) the fair
odds against each event, and (iii) the fair odds in favor of each event:

a) A five appears in the toss of a fair six-sided die;

b) A red jack appears in draw of a single card from a well-shuffled 52-card

bridge deck.
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10 Hypothesis Testing
10.1 Vocabulary activity

10.1.1 Revise your vocabulary. Fill in the blanks with the words from the box

| to refer to, to consist of, the difference, to draw conclusion |

1 .The figures in the left-hand column ... .our sales abroad.

2t From those facts we ... about the trends in sales.
3. There is no much ... .in prices.
4, The management team of the company ... John, Betty and Ken.

10.1.2. Read the words below. Try to remember their meanings

Income TOXO0JT

Tax HaJIOT

Senior citizens MOXKWJIBIC JIFO/IU

Juvenile offender MaJOJETHUHN MPECTYITHUK
Ball bearing MMOILIAITHAK

Windshield BETPOBOE CTEKJIIO

Impact strength cujia yagapa

10.1.3 a) Explain either in English or in Russian the difference between theory
and hypothesis.

d) Read the statements in the column A. Answer the questions

1. Are these statements theories or hypothesis?

2. Is it possible to prove these statements by checking every item or person ?

¢) Match explanations why it is impossible to check all items or persons (in the
column B) with the appropriate hypothesis.

Column A Column B

1) The mean monthly income* a) The quality assurance

from all sources for senior citizens department does not have personnel
is $993. to check every ball bearing.
Column A Column B

2) Twenty percent of juvenile b) It is almost impossible to
offenders* are caught and contact every senior citizen in the
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sentenced* to prison. USA to find out his or her monthly
3) The mean outside diameter income.

of ball bearings* produced during c) We can not test all the

the day 1s 1.000 inches. windshields because it means to test
4) The impact strength of the all of them.

windshields* produced by the d) We are never sure about the
Delaware Glass Company and total number of offenders.

Stable Pittsburgh Glass is the same. e) There is not enough personnel
5) Ninety percent of the federal to check every form.

income tax* forms are filled

correctly.

10.2 Reading

a) Read the words below. Try to remember their meanings

To accept - NpUHATH
To reject - OTKJIOHUTH
Error - ommOka

b) Read the text about hypothesis testing

Find in the text passages that answer the following questions:
1 What is hypothesis testing?
2 When do statisticians use hypothesis testing?

Hypothesis Testing

A hypothesis from a statistician's point of view is a statement about a value of a
population parameter.

All these hypotheses have one thing in common. The populations of interest are so
large that for various reasons it would not be feasible to study all the items, or persons, in
the population. In this case statisticians apply methods of hypothesis testing.

The terms hypothesis testing and testing a hypothesis are used interchangeably.
Hypothesis testing starts with a statement (hypothesis) about a population parameter -such
as population mean.

A hypothesis might be that the mean monthly commission of salespeople in retail
computers stores, such a Computer land, is $2000. We cannot contact all these salespeople
to find out that the mean is in fact $2000. The cost of locating and interviewing every
salesperson in the United States would be exorbitant. To test the validity of the hypothesis
we must select from the population consisting of all computer salespeople, calculate
sample statistics, based on certain rules accept or reject the hypothesis.

A sample mean of $1000 would certainly mean rejection of the hypothesis.
However, suppose the sample mean is $1.995. Is that close enough to $2000 for us to
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accept the hypothesis that the population mean is $2000? Can we explain the difference of
$5 between the two means to sampling error, or is that difference statistically significant?

All in all, hypothesis testing is a procedure based on sample evidence and
probability theory used to determine whether the hypothesis is a reascEable statement and
should not be rejected, or is unreasonable and should be rejected.

F‘\ TTIAUOCTAA
10.3 Text comprehension
10.3.1 Find in the test words that mean the same as:

Possible

To use

Used instead of each other
Price

High (about price)
Important

10.3.2 Complete the summary of the text "Hypothesis Testing'. The number of
points corresponds to the number of letters

A ... about the value of a population parameter is a hypothesis.

Very often it is not ... to study all ... in the population. For example, it is impossible
to ... every senior citizen of the USA about his/ her monthly.... The ... is to take a ... from
the population and calculate  statistics. After that we can draw a ... either to ... or to
accept the.... This conclusion is to be based on certain rules.

In fact hypothesis ... is a procedure based on a sample evidence and probability ...
used to determine whether we can or can not ... the hypothesis.

10.4 Vocabulary activity

10.4.1 Complete sentences with words from the box

| Income, to accept, to reject, error |

1. Did your boss ... your suggestion or ignore it?
2. Her pension is her only source of ... now that she’s retired.
3. An opinion poll shows that the majority of Americans ... the idea that Russia

is a military threat.
4, Mrs. Leigh’s huge phone bill was the result of a computer ....

10.4.2 The underlined words define various types of income. Match them with
their Russian equivalents
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1) Some students have allowances a)

from their parents.

2) He gets a pretty good pension c)
from his old firm where he worked for thirty d)

years.

3) My father gives us our pocket

money every Saturday.

4) There are several benefits you
can claim if you are unemployed e.g. housing

benefits.

50  We are hoping to get a student

grant.

CTUIICHINS
b) mocobue

coJiepKaHue

KapMaHHbIE JEHbI'U
e) TIICHCUA

10.4.3 a) What source of income has not been mentioned in 10.4.2?

b) Read sentences and match underlined words with their definitions

1) She's moving to anew job with
better pay.

2) Every month he receives in the
local bank his salary as chairman of the
company.

3) Workers at Ford Motor Co. Usually
get their wages on Thursday afternoon.

4) The basic pay is poor, but with
overtime the average earnings are nearly
$80 per week.

5) They earn the
basic wage of $11.50 per hour.

a) A fixed amount of money that is paid

monthly, usually directly to a bank
account.
b) The amount of money usually

calculated hourly and paid weekly,
especially in non-professional job.

c) The total amount of money you earn
from any work you do.

d) The money that someone in non-
professional job receives each week.

e) The money that is paid to someone,
either monthly or weekly, for regular job.

10.5 Grammar Revision

a) Correct mistakes

A e

What hypothesis is from the point of view of a statistician?

With what does hypothesis testing start?

What we must do to test the validity of a hypothesis?

Who pays income tax in the USA?

How call we the sum total of the incomes of all people living in the country?
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b) Wish-clauses (see D 8 APPENDIX D). Complete sentences with correct
forms of the verbs in brackets

A: Aren't you exited about the new mayor? He’s an idealist!

B: Yes, I really am. But I wish he (win) the previous elections, because now the city
1s such a mess.

A: I know. He has a big job ahead of him. In any case, I really like his ideas.

B: Well, I wish he (start) his term by reducing taxes. The last mayor raised them
three times.

A: I know. I wish he (think) about how those increases were going to affect the
average person!

B: And after reducing taxes, I wish he (do) something about parking. There aren't
enough parking garages.

A: T agree. But I wish he (do) something about crime before it's too late.

B: I know. I wish city hall (double) the size of the police force.

A: Well, he promised to do that in the first six months of his term.

B: Yes, but the last mayor made the same promise and didn't do anything about it.

A: I know, and the whole city wishes the last mayor (pay) more attention to all
these problems.

B: You're right, and maybe that's why we have a new mayor now.

10.6 Apply your knowledge.
10.6.1 Read the text below and complete the “income” chart

Income is the money that people earn. Income distribution is the way in which
money is shared around.

You, your family, have an income. You have an annual income that is what you
earn in a year.

Just as you and your family have income, so nations, different countries, also have
income- the national income. A national income is not the money that government gets.
The national income is the sum total of the incomes of all the people living in that country.
Governments can influence income distribution in two ways: 1) by transfer payment; 2) by
taxation.

A target after-tax income is the amount of money left after you have paid your taxes
(Figure 10)

. —

——— | income
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10.7 Read the text

a) Explain either in English or in Russian what is the difference between direct
and indirect taxes

b) Read the text about taxation in the USA and divide the taxes into two
groups:1) direct taxes; 2) indirect taxes

Americans often say that there are only two things a person can be sure of in his
life: death and taxes.

Taxes are money that you pay to the government.

People who earn more than four or five thousand dollars per year must pay a
certain percentage of their salaries to the federal government. The federal government
has a two-level income tax; that is 15 or 28 percent. Companies and firms have to pay
corporation tax (a tax on profits).

State governments also levy taxes. Some states have income fax similar to that of
the federal government. Other states a sales tax, which 1s a percentage, charged on any
item which you buy in a state. (In Britain and Europe it is called VAT- value added tax).

There are also taxes for the city government. These taxes are property tax (people
who own a home must pay taxes on it) and excise tax, which is taken on vehicle in a city.

11 Demographic Statistics

11.1 Reading
11.1.1 Skimming for main ideas

Skimming means reading a text without attention to details in order to get an
overview of the organization of the text and its main ideas. This will include attention to
title, headings, introduction and conclusion, as well as the beginnings and ends of
paragraphs. Skimming the text is an excellent pre-reading habit. When you do a close
reading of the text after skimming it, you will find that you read more fluently and
accurately.

a)  Skim through the text and write in the number of the paragraph that
deals with each of the following topics:

An important demographic indicator that was stopped being published.
The most often repeated Soviet propaganda claims.

The last openly available statistics on mortality.

Stalin's initiative.

Possible percentage of distortions.

The census that was declared defective.

AN I
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7. Data over the definite period that could not possibly be used for propaganda

purposes.
8. Resort to manipulation with data on life expectancy.
0. Special permission for data publication of demographic statistics.

b) Answer the following questions:

1. What was the final figure of population in documents that were published after
the 17" Congress of the Communist Party?

2. Why do you think the Soviet military industrial complex influenced the
demographic situation?

11.1.2 Scanning through the text

Scanning involves looking quickly through a text to find a specific piece of
information. There are often times when it is necessary to do this, such as when studying
for a test or writing a paper, so it is a useful skill to practice.

Scan the text to find information on three aspects:

1. The demographic situation in the Stalin era.
2. The demographic situation in the post-Stalin era.
3. The demographic situation in the 1970-s.

11.1.3 Read the text, study Key Words and Word-Combinations and give the
Russian equivalents for them

Demographic Statistics as Propaganda Vehicle

The history of Soviet statistics knows plenty of examples of demographic data
juggling for political purposes. Thus, in a bid to cover up the horrible aftermath of famine,
Stalin, addressing the 17" Congress of the All-Union Communist Party (Bolsheviks), said
that the population of the USSR had grown to 168 million by the end of 1933.

According to Mikhail Kurman, who at the time worked in the central office of the
State Statistics Bureau (the statistics department often changed its name during the Soviet
era), Stalin on his own initiative inflated the figure by approximately 8 million. In a
subsequent conversation with the then head of the Soviet statistics agency, the dictator
said he ought to know better which figure to cite in his report. Interestingly, documents of
the Communist Party congress that were published later contained a figure 1 million
below the originally mentioned.

Demographers conducting the 1937 census, which undermined Stalin's position, had
to pay with their lives for an attempt to present objective data. Meanwhile, the census
itself was declared "defective" and its results classified. In 1939, a new census was taken;
its results were rigged.
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The 1941-1945 war took a heavy death toll, the actual size of which is still debated.
After the war, the demographic situation was aggravated by famine which claimed about 1
million lives. Naturally, data over that period could not possibly be used for propaganda
purposes, so Stalin rejected the proposal by statisticians to hold a new census in 1949.

In the post-Stalin era the demographic situation in the Soviet Union improved but
was still far from favourable. Meanwhile, the use of demographic statistics for propaganda
purposes continued, hi 1961, speaking at the 22" CPSU Congress, Nikita Khrushchev said
that "mortality in the Soviet Union is the lowest in the world." Even after Khrushchev was
removed from office, that he long remained one of the most oft repeated Soviet
propaganda claims.

In 1967, the new Soviet leader Leonid Brezhnev, addressing a ceremony on the
occasion of the 50™ anniversary of the 1917 Bolshevik revolution, said: "Today the
average life expectancy has reached 70 years - one of the highest in the world". Still, from
1965 on life expectancy in the Soviet Union kept falling and the subservient heads of
Soviet statistics agencies had to resort to manipulation so as not to contradict Brezhnev's
claim. To that end, life expectancy data were provided for the second half of 1970 and the
first half of 1971 whereas normally that figure was given over a two-year period.

Another important demographic indicator - infant mortality - worsened in the Soviet
Union in the 1970s, evoking a traditional response from official statistics: From 1975 on,
these statistics were not published at all.

The number of suicides, murders, and deaths from dangerous infectious diseases
(plague, cholera, etc), as well as international migration statistics were classified in the
Soviet Union. In the mid-1970s, many other important demographic statistics also began
to disappear from official publications, which were, of course, noticed by demographers
throughout the world.

It was at that time that the Soviet military-industrial complex reached the peak of its
influence, which had catastrophic implications for the demographic situation. The last
openly available statistics on the age and gender structure of pre-perestroika society date
back to 1975 while statistics on male and female mortality, to 1973-74.

Demographic statistics were published only on express permission from the Soviet
Central Statistics Board or its regional divisions. Most of them were included in the List of
Data Banned from Publication in the Open Press, Radio or Television. The list even
included the number of newborn boys and girls.

The Soviet leadership never budged from its fundamental position: Information on
the country's military capability and the condition of its penitentiary system were
classified most secret. So, from the Stalin era on, every Soviet census was accompanied
by a "special census" of military servicemen and convicts, and in the post-Soviet period
also of residents of "closed" (secret) cities. The data were mixed with the basic results of
each subsequent census and were not subject to publication. Thus, population size by the
region was distorted.

The secrecy of demographic statistics, on one hand, provided wide scope for
ideological manipulations, but on the other, what sensible planning or objective
assessment of the country's condition could you talk about if distortions on the regional
level sometimes reached 7 to 10 percent?
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It would seem that in the past 10 years the country has changed beyond recognition.
Still, it is not known just how tenacious the Soviet legacy in demographic statistics is
going to be. Thus, one inevitable problem will be the credibility of the last Soviet census
of 1989 against which the results of the new census will be compared. Yet, Russia has no
other way to address it except be honest with itself and the world.

11.2 Text comprehension

11.2.1 Key Words and Word-Combinations. Find their meanings. Use
dictionary if necessary:

1) to juggle data for political purposes;
2) to cover up the aftermath of smth;
3) to cite figures (data);

4) available statistics;

5) to present objective data;

6) to take a heavy toll;
7) to be far from favourable;

8) to hold a new census;

9) to resort to manipulation;

10) to contradict (to) smb's claim;

11) to evoke a response;

12) data banned from publication;

13) a ceremony on-the occasion of smth;

14) to reach the peak of smth;

15) to have implications for smth;

16) to date back to;

17) to remove from office;

18) to reject the proposal;

19) penitentiary system;

20) to rig results;

21) to budge from smth;

22) average life expectancy;

23).to undermine one's position;

24) objective assessment;

25) express permission;

26) to the end that;

27) to subject to publication;

28) to change beyond recognition;
29) to have no other way to do smth;
30) to aggravate smth;

31) subsequent census;

32. to change name;

33. to disappear from official publications.
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11.3 Vocabulary activity

11.3.1 The vocabulary exercise below will help you master the key vocabulary.
It will provide you with the required vocabulary to speak on the problem under
consideration. Find English equivalents for the following

[IpoBecTr HOBYIO TEPENHUCH; JOCTYIHBIC CTATUCTUYCCKHE HaHHBIC, OOBEKTHUBHAS
OIICHKA; JKOHTJIMPOBATh JAHHBIMH B TIOJIUTUYECKHX IEJIAX; 3alpellcHHbIC IS
nyoJMKalMk ~ JaHHBIE; Ooyiee  TO3JHAS  NEPEnuchb, OTBEpPrarb  IPeIOKEHHUE;
dbanbcupuuUpoBaTh  pe3yJbTATHl; IOJAOPBATh  YbE-IMOO  TIOJIOKEHUE,  CPETHSS
MPOJIOJDKUTEIBHOCTD JKU3HU; CHEIHAIbHOE pa3pelieHue; HUCUYE3HYTh M3 OQHUIIMAIbHBIX
nyOMUKaIKii; TPEeI0CTaBUTh OOBEKTUBHBIC JAHHBIC, IPUBOJUTH JIaHHBIE (CCHLIATHCS Ha
1dpsl); CKpBIBaTh TIOCIICJICTBUS 4Ero-Inoo; HECTH OOJBIINE TIOTEPH; OBITH
HEOJIATOMPUSTHBIM,  TpPUOETaTh K  MAHUMYJSIIUH; MPOTUBOPEUYUTH  YbEMY-THOO
YTBEP)KJICHUIO; BBI3BATh OTKIIWK; IEPEMOHHS IO CIydYar0 Yero-In00; JOCTHYh BBICIICH
TOYKH; UMETh 3HAYCHHE JUIsl; OTHOCUTHCS K OINPEACICHHOMY BPEMEHH; OTCTYNaTh OT
4ero-Jr00; MOIJISKATh My OIMKAIUNA;, U3MEHUTHCS 10 HEY3HABAEMOCTH; HE UMETh JIPyTOTO
crocoba 4TO-TMOO clenaTh; HWCIPABHTENbHAS CHUCTEMa; CMCHHWTHh Ha3BaHHWE, CHSITh C
NOCTa; yXyJIAaTh (OTAr4aTh); C TOM 1€JIbIO, YTOOBI.

11.4 Grammar activity. Different types of clauses

11.4.1 Complete the sentences using the proper form of the subjunctive mood
(see D 8 APPENDIX D)

1. Put down my address lest (to forget)

2. Make haste lest (to miss the train).

3. Don’t sit in the draught lest (to catch cold).

4. It is necessary that we (to do) it at once.

5. It was important that he (to make) a report.

6. The teacher demanded that we (to translate) the text without a dictionary.

11.4.2 Translate into English

1. Heo6xoamumo, yToObI BOMPOC ObLT yIaKeH HEMEIJICHHO.

2. MHe npeioKWIH NMPUHATh y4acTHe KOH(EPEHIINH.

3. Hano 6b110, 9TOOBI 00 3TOM COOBITHH y3HAJIHU BCE.

4. OH BKJIIOYUJ PaHO, YTOOBI HE MPOCHATh.

5. OHa B3sJ1a KHUTY U Ha4yaja 9uTaTh, Kak OyJTO HUYETO HE CITYUYUIOCH.
6. JKanp, 4TO BBl HE MOCETUIIA TAKYIO UHTEPECHYIO JICKLIHIO.
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11.5 Apply your knowledge

A football team. The University of Miami Hurricanes has been among the most
successful teams in college football. Table 20 gives the weights in pounds and positions of
the players on the 2002 team. The positions are quarterback (QB), running back (RB),
offensive line (OL), wide receiver (WR), tight end (TE), kicker/punter (KP), defensive
back (DB), linebacker (LB), and defensive line (DL).

(AP/Wide World Photos)

(a) Briefly compare the weight distributions. Which position has the heaviest
players overall? Which has the lightest?

(b) Are any individual players outliers within their position?
Positions and weights (pounds) for a major college football team (Table 20)

Table 20

QB 200 QB 209 QB 190 QB 201 RB 210 RB 224 RB 196

RB 218 RB 229 RB 236 OL 281 OL 286 OL 320 OL 369

OL 298 OL 276 OL 293 OL 292 OL 285 OL 286 OL 265

OL 314 OL 318 OL 334 OL 276 OL 300 OL 290 WR 227

WR 178 WR 180 WR 193 WR 190 WR 163 WR 185 WR 200

TE 235 TE 233 TE 225 TE 253 TE 275 TE 200 KP 189

KP 214 KP 185 KP 204 DB 189 DB 173 DB 186 DB 220

DB 170 DB 166 DB 185 DB 194 DB 175 DB 194 DB 193

DB 179 LB 247 LB 208 LB 227 LB 219 LB 219 LB 208

LB 225 LB 203 DL 240 DL 261 DL 302 DL 214 DL 225

DL 250 DL 350 DL 230 DL 271 DL 294 DL 202 DL 297

DL 271 DL 260 DL 257 DL 262

12 Education in Statistics
12.1 Vocabulary activity
12.1.1 Guess the meaning of the next words

observation

processing

describing

time series analysis
smoothing methods
adjustment

set of measurement
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sample surveys impact
correlation analysis
regression analysis

12.2 Translate the following sentences paying attention to the verbal nouns

1. He took part in the sittings of the Congress. 2. I was awakened by their loud
talking. 3. We started the reading of English books last year. 4. All these comings and
goings disturb me. 5. She gave the room a good dusting. 6. The singing of birds came
from the wood. 7. Where quick thinking was required, he was the best. 8. I examined the
reading of a thermometer. 9. The solving of different problems always gives him
pleasure. 10. This is a good beginning. 11. He told me about his doings. 12. The building
of this house began in 1945.

12.3 Point out whether the —ing — form in the following sentences is a
participle, a gerund or a verbal noun

1. It is worth noticing that Kepler put to use math knowledge which had been
developed by the Greeks almost two thousand years earlier.

2. The preceding discussion may be summed up by saying that except for the
additional rule, the rules of arithmetic for complex numbers are the same as those for real
numbers.

3. This, however, does not exclude the possibility of the equation having solutions
which belong to a more general class of numbers.

4. We like solving problems with teacher’s assistance.

5. Measurement is a process of associating numbers with certain objects.

6. Up to about twenty years ago the two main classes of problems considered by
theoretical statisticians were those of testing hypotheses and of estimating parameters.

12.4 Reading

12.4.1 Read the following definitions of the subject. Find a similar definition in
the Russian reference book. Translate it from Russian into English

Statistics, science of making valid inferences about the characteristics of a group or
persons or objects on the basis of numerical information obtained from a randomly
selected sample of the group.

(The new encyclopaedia Britannica vol. 11)

Statistics information based on a study of the number of times something happens

or is present, or other numerical facts.
(Cambridge International Dictionary of English. 1995 -1415 p.)
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In accordance with the standards on general orientation of teaching in statistics
approved by the government the following subjects are taught: theory of statistics;
economic statistics; social statistics; international statistics; mathematical statistics.

The "theory of statistics" is an introductory course and it deals with such topics as
organization of statistical observation, elementary methods of processing of statistical
series, describing set of measurement (e.g., frequency distribution, measures of
variability), elements of time series analysis (smoothing methods, adjustment for seasonal
factor, etc), theory of probability and sample surveys, theory of indices, axiomatic and
economic theories of indices and their impact on the choice of various index formulas,
correlation and regression analysis.

The economic statistics is introduced to the students when they have got acquainted
with principles of the theory of statistics. The topics covered by this course, as a rule,
include: system of national accounts, economic classifications (e.g., classification of
economic activities by industries or classification of goods and services), statistics of
employment and unemployment, statistics of prices, external trade statistics, balance of
payment statistics, government finance statistics (GFS), monetary and financial statistics
and some other topics. It is worth noting that this course is intended to familiarize the
students with both methodology used by official national statistics as well as with the
respective international standards that is with the recommendations elaborated by the
international organizations. Such approach is employed in the most consistent manner by
the statistical department of Moscow State University. It is worth noting in this context
that the" Program of transformation of business accounting and statistics in accordance
with the international standards" adopted by the Russian government several years ago
envisages among other things introduction of the international standards in statistics in the
educational curriculum.

The course on social statistics covers such topics as population and its major
demographic characteristics (size of population and its structure, rates of birth, death,
natural increase, etc), statistics of social conditions of life, such as housing and communal
services, educational, medical and cultural services, distribution of income and final
consumption of population, social security system and the role of social benefits, social
stratification and mobility, etc. It should be noted in this context that several years ago
MSU and some other universities in cooperation with the UNDP introduced a course on
Human Development; in the framework of this course there is an important statistical part
dealing with measurement of Human Development (HD) and calculation of index of HD;
the lectures on this statistical aspects are normally organized by the statistical departments.
In 2000 year the MSU released a special textbook for this course.

In the context of the course on international statistics the students study such topics
as the history of international statistics, contemporary organization of international
statistics, the most important standards of international statistics (in the field of national
accounts, balance of payments, GFS, employment and so forth), the most important
statistical publications released by the international organizations. Special attention is paid
to the methodology of the international comparisons of the GDP and purchasing power
parities which are carried out by the international organizations.
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One of the most important kinds of statistics is mathematical statistics. The
mathematical model that a statistician selects for a repetitive operation is usually one that
enables him to make predictions about the frequency with which certain results can be
expected to occur when the operation is repeated a number of times. Probability theory
may be said to be essential math basis of statistical theory; in fact there would be little
point in distinguishing between them except for a tendency to regard the theory of
probability as a branch of pure maths, and statistical theory as the application of this math
theory to statistical phenomena.

12.4.2 Answer the questions

1. What kinds of statistics are mentioned in the article?
2. Are all these statistics taught in educational establishments?
3. What does each of them deal with?

12.4.3 Prepare short retellings of the text according to the plan. Use ‘Help box’

Clasifying. Classifying means putting things into groups or classes. Some typical
expressions for classifying are:
... are classified into X types/categories
.. are classified by ...
.. can be divided into X types/categories
... include(s) ...
... consist(s) of ...
here are X types/classes of ...

HELP BOX

X is a type of ...
1. Theory of statistics.
2. Economic statistics.
3. Social statistics.
4. International statistics.
5. Mathematical statistics.

12.5 Translate the text using the glossary (Appendix C)

Sampling without replacement. The Representative Method

In practice, a sample from a finite population is often taken in such a way that a
drawn individual is not replaced in the population before the next drawing.

A sequence of drawings of this type has obviously not the character of repetitions of
a random experiment under uniform conditions, since the composition of the population
changes from one drawing to another.
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We talk here of sampling without replacement, as distinct from simple random
sampling, which is a sampling with replacement.

When the population is very large and the sample only contains a small fraction of
the total population, it is obvious that the difference between these models of sampling is
unimportant, and in the limiting case when the population becomes infinite, while the size
of the sample remains finite, the difference disappears.

Sampling without replacement plays an important part in applied statistics. When it
is desired to obtain information as to the characteristics of some large population, such as
the inhabitants of the country, the fir-trees of a district, the consignment of articles
delivered by a factory etc., it is often practically impossible to observe or measure every
individual in the whole population.

The method generally used in such situations is known as the representative method:
a sample of individuals is selected for observation, and it is endeavored to make the
sample as representative as possible of the total population.

The observed characteristics of the sample are then used to form estimates of the
unknown characteristics of the total population. Usually in such cases samples are taken
without replacement.

The method of selection may be random or purposive: in the latter case we
deliberately choose the individuals entering into our sample in order to obtain a
representative sample. Often also mixed methods are used.

12.5.1 Find English equivalents of the following Russian expressions

BbIOOp U3 KOHEYHOI COBOKYITHOCTH; CIEAYIOIIee BBIHUMAHKE; MOCIE10BATEIbHOCTD
BBIHUMAHUM; CIIyYalHbIA SKCIIEPUMEHT; MPU HEU3MEHHBIX YCJIOBHUSX; COCTaB OCHOBHOM
COBOKYITHOCTH; BbIOOp 0€3 BO3BpalllEHUS; CIIy4alHbIN BBHIOOP; BHIOOP C BO3BpAICHUEM;
Majasi 4acTb BCEH COBOKYIIHOCTH; BHJ BbIOOpA; NpENETbHBIA Ciaydyail; COBOKYMHOCTbH
CTAaHOBUTCSI OECKOHEYHOW; MpHUKIaAHAas CTATUCTUKA; WU3MEPUTh KaKIbli WHAUBUIAYYM;
METO/1 pENPE3CHTaTUBHON BHIOOPKH; HAOIIOJaEMble€ XapaKTEPUCTUKHU; MOTYyUYEHNUE OLIEHKH;
METOJi BBIOOPKHM; CIy4YalHBId METO[; MpeIHaMEpPEHHbI METOJ; BhIOMpaTh OOAYMAHHO;
CMEIIaHHBIA METO/I.

12.5.3 Find all words with —ing endings and point out whether they are
participles, gerunds or verbal nouns

12.6 Speaking skills

12.6.1 Read the text and express your agreement or disagreement to the
following

There are two broad sub-divisions of this subject: descriptive statistics and

theoretical statistics. The principal descriptive quantity derived from sample data is the
mean, which is the arithmetic average of the sample data.
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It serves as the most reliable single measure of the value of a typical member of the
value of the sample. If the sample contains a few values that are so large or so small that
they have an exaggerated effect on the value of the mean, the sample is more accurately
represented by the median, the value that half the sample values fall below and half above.
As measures of the dispersion of the values about their mean, the quantities most
commonly used are the variance and its square root, the standard deviation. The variance
is calculated by determining the mean, subtracting it from each of the sample values
(yielding the deviation of the samples), and then averaging the squares of these deviations.
The mean and standard deviation of the sample are used as estimates of the corresponding
characteristics of the entire group from which the sample was drawn.

They do not, in general, completely describe the distribution of values within either
the sample or the parent group; indeed, different distributions may have the same mean
and standard deviation. They do, however, provide a complete description of the so-called
normal distribution, in which positive and negative deviations from the mean are equally
common and small deviations are much more common than large ones. For a normally
distributed set of values, a graph showing the dependence of the frequency of the
deviations upon their magnitudes is a bell-shaped curve. About 68% of the value will
differ by less than three times the standard deviation.

True or False

1. The principal descriptive quantity derived from simple data is the mean,
which is the arithmetic average of the simple data.

2. The principal descriptive quantity derived from sample data is the mean,
which is the algebraic average of the sample data.

3. The principal descriptive quantity derived from sample data is the mean,
which is the arithmetic average of the simple data.

4. The principal descriptive quantity derived from sample data is the mean,
which is the arithmetic average of the sample data.

5. If the sample contains few values that are so large or so small that they have
an exaggerated effect on the value of the mean, the sample is represented by the median.

6. If the sample contains a lot of values that are so
large or so small that they have an exaggerated effect on the value of the mean, the sample
is represented by the median.

7. If the sample contains a few values that are so large or so small that they have
an exaggerated effect on the value of the mean, the sample is represented by the median.
8. If the sample contains only some value that is so large or so small that they

have an exaggerated effect on the value of the mean, the sample is represented by the
median.

12.6.2 Put questions to the text

12.6.3 Retell the text using help boxes from previous units

100



12.7 Grammar activity
12.7.1 Read the text and choose the right tense form

The theory of statistics is grounded in mathematical probability and in idealized
concepts of the group under study, called the population, and the sample. The statistician
may view the population as a set of balls from which the sample is selected at random,
that is, in such a way that each ball has the same chance as every other one for inclusion
in the sample. The characteristic of interest in the population is idealized as a physical
property of the balls; for example, they may be of two colours, red and blue. As an
illustration, suppose one is studying opinions on a certain issue, and the characteristic is
described as the favouring of an associated policy.

The members of the population having this characteristic may be identified with the
red balls, and those not having it may be identified with the blue balls. The problem under
study is usually stated in the form of a question about the proportions of balls having
special colours; for example, one may wish to test whether a majority of the population is
in favour of the policy under consideration. The model described above has been studied
in the context of probability theory since the 17" century. It has been shown that when the
sample is drawn at random, the membership of the sample is governed by the composition
of the population according to well-determined laws of probability. Statistics makes use of
these laws by devising methods of inferring the composition of the population from that of
the sample. The theory of statistics makes it possible to evaluate the performance of a
statistical procedure in terms of the proportions of sample leading to a correct conclusion.

1. The theory of statistics (is grounded / grounds) in mathematical probability.

2. The characteristic of interest in the population (idealizes / is idealized) as a
physical property of a set of balls.
3. One (is studying / is being studied) opinions on a certain issue.

4. The members of the population (may identify / may be identified) with balls
of a certain colour.
5. Statistics (is made / makes) use of laws of probability.

12.8 Apply your knowledge

12.8.1 Translate the following text with the help of the dictionary. The work
should be done in 30 minutes

Inferences made in statistics are of two types. The first is estimation, which
involves the determination, with a possible error due to sampling, of the unknown value
of a population characteristic, such as the proportion having a specific attribute or the
average value of some numerical measurement. Estimates of population characteristics
are generally accompanied by the 'standard errors' of the estimates; these are margins
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that determine the possible errors arising from the feet that the estimates are based on
random samples and not on a complete population census.

The second type of inference is hypothesis testing. It involves the definitions of a
hypothesis' as one set of possible population values and an 'alternative', a different set.
There are many statistical procedures for determining on the basis of a sample whether the
true population characteristic belongs to the set of values in the hypothesis or the
alternative.

Statistics is used in every type of scientific work and in much commercial and
industrial work. For very large populations, the size of the sample needed for standard
statistical procedures is entirely independent of the size of the underlying population.

This is illustrated in a very dramatic way in general elections for public office.
Statisticians are able to make very accurate estimates of the outcome of the election on the
bases of very small sample returns.

Statistics, science of making valid inferences about the characteristics of a group or
persons or objects on the basis of numerical information obtained from a randomly
selected sample of the group.
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APPENDIX A
(o0sa3amenvnoe)

Texts for additional reading
Text 1 History of statistics

Some scholars pinpoint the origin of statistics to 1663, with the publication of
Natural and Political Observations upon the Bills of Mortality by John Grant. Early
applications of statistical thinking revolved around the needs of states to base policy on
demographic and economic data, hence its stat- etymology. The scope of the discipline of
statistics broadened in the early 19th century to include the collection and analysis of data
in general. Today, statistics is widely employed in government, business, and the natural
and social sciences.

Its mathematical foundations were laid in the 17th century with the development of
probability theory by Blaise Pascal and Pierre de Fermat. Probability theory arose from the
study of games of chance. The method of least squares was first described by Carl
Friedrich Gauss around 1794. The use of modern computers has expedited large-scale
statistical computation, and has also made possible new methods that are impractical to
perform manually.

In applying statistics to a scientific, industrial, or societal problem, it is necessary to
begin with a population or process to be studied. Populations can be diverse topics such as
"all persons living in a country" or "every atom composing a crystal". A population can
also be composed of observations of a process at various times, with the data from each
observation serving as a different member of the overall group. Data collected about this
kind of "population" constitutes what is called a time series.

For practical reasons, a chosen subset of the population called a sample is studied —
as opposed to compiling data about the entire group (an operation called census). Once a
sample that is representative of the population is determined, data is collected for the
sample members in an observational or experimental setting. This data can then be
subjected to statistical analysis, serving two related purposes: description and inference.

Descriptive statistics summarize the population data by describing what was
observed in the sample numerically or graphically. Numerical descriptors include mean
and standard deviation for continuous data types (like heights or weights), while frequency
and percentage are more useful in terms of describing categorical data (like race).
Inferential statistics uses patterns in the sample data to draw inferences about the
population represented, accounting for randomness. These inferences may take the form
of: answering yes/no questions about the data (hypothesis testing), estimating numerical
characteristics of the data (estimation)), describing associations within the data
(correlation) and modelling relationships within the data (for example, using regression
analysis). Inference can extend to forecasting, prediction and estimation of unobserved
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values either in or associated with the population being studied; it can include
extrapolation and interpolation of time series or spatial data.

Text 2 The Philosophy of Statistics

The concept of correlation is particularly noteworthy for the potential confusion it
can cause. Statistical analysis of a data set often reveals that two variables (properties) of
the population under consideration tend to vary together, as if they were connected. For
example, a study of annual income that also looks at age of death might find that poor
people tend to have shorter lives than affluent people. The two variables are said to be
correlated; however, they may or may not be the cause of one another. The correlation
phenomena could be caused by a third, previously unconsidered phenomenon, called a
lurking variable or confounding variable. For this reason, there is no way to immediately
infer the existence of a causal relationship between the two variables. (See Correlation
does not imply causation.)

For a sample to be used as a guide to an entire population, it is important that it is
truly a representative of that overall population. Representative sampling assures that the
inferences and conclusions can be safely extended from the sample to the population as a
whole. A major problem lies in determining the extent to which the sample chosen is
actually representative. Statistics offers methods to estimate and correct for any random
trending within the sample and data collection procedures. There are also methods for
designing experiments that can lessen these issues at the outset of a study, strengthening
its capability to discern truths about the population. Statisticians describe stronger
methods as more "robust".(See experimental design.)

Randomness is studied using the mathematical discipline of probability theory.
Probability is used in "Mathematical statistics" (alternatively, "statistical theory") to study
the sampling distributions of sample statistics and, more generally, the properties of
statistical procedures. The use of any statistical method is valid when the system or
population under consideration satisfies the assumptions of the method.

Misuse of statistics can produce subtle, but serious errors in description and
interpretation — subtle in the sense that even experienced professionals make such errors,
and serious in the sense that they can lead to devastating decision errors. For instance,
social policy, medical practice, and the reliability of structures like bridges all rely on the
proper use of statistics. There is further discussion later. Even when statistical techniques
are correctly applied, the results can be difficult to interpret for those lacking expertise.
The statistical significance of a trend in the data — which measures the extent to which a
trend could be caused by random variation in the sample — may or may not agree with an
intuitive sense of its significance. The set of basic

Text 3 Selected aspects of education in statistics in Russia

Statistical education in Russia was always and still is an integral element of the
system of high economic education in Russia. At present time statistics is taught at the
universities and at the insinuations with economic orientation such as economic
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academies, universities, institutes and colleges. It is also taught at the institutes with so
oiled humanitarian orientation such as, for example, Juridical Institute or the Institute of
History and Archives and so forth; the mathematical statistics is taught in many non-
humanitarian institutes.

The largest statistical educational establishments are located in Moscow, St.
Petersburg, Novosibirsk, Rostov-on-Don, Samara, Kazan, Nizhniy Novgorod, Yaroslavl,
Saratov, Voronezh, Stavropol and some other towns.

Broadly speaking, there are two types of economic institutions where statistics is
taught.

The institutions where statistics is a predominant subject and where future
professional statisticians are trained belong to the first type; the majority of graduates from
these institutions work in national or regional statistical offices of the country, though
some graduates may find jobs elsewhere: in government, research institutions or in
business.

The Moscow State University of Economics, Statistics and Informatics (also known
as Moscow Economic University) is a leading centre of statistical education in Russia (it
belongs to the first type). Prior to 1996 it was known as Moscow Institute of Economics
and Statistics (MIES). It was established in 1932 and its major objective was to train
statisticians as professionals who could work in national and regional statistical offices of
the former USSR. The MIES also carried out intensive research in the field of economics
and statistics, published textbooks and teaching programs on various branches of statistics,
released recommendations on the methods of teaching of statistics and rendered assistance
to statistical departments of other institutes and universities. The MIES had a system of
post graduate training which made it possible to release specialists of high level of
qualification capable to work as teachers in statistics and in other capacities in various
government bodies and branches of economy.

In 1996 MIES was transformed into Moscow Economic University which took over
the above mentioned functions of the MIES on a larger scale and a range of subjects
taught at the university has been considerably expanded to include computerization of
statistical process, econometrics, models usually emphasize the role of population
quantities of interest, about which we wish to draw inference.

Text 4 Know the Big Secret

Statisticians know one secret thing that makes them seem smarter than everybody
else.

The primary purpose of statistics as a scientific methodology is to make probability
statements about samples of scores. Before we jump into that, we need some quick
definitions to get us rolling, both to understand this hack and to lay a foundation for other
statistics hacks.

Samples are numeric values that you have gathered together and can see in front of
you that represent some larger population of scores that you have not gathered together
and cannot see in front of you. Because these values are almost always numbers that
indicate the presence or level of some characteristic, measurement folks call these values
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scores. A probability statement is a statement about the likelihood of some event
occurring.

Probability is the heart and soul of statistics. A common perception of statisticians,
in fact, is that they mainly calculate the exact likelihood that certain events of interest will
occur, such as winning the lottery or being struck by lightning. Historically, the person
who had the tools to calculate the likely outcome of a dice game was the same person who
had the tools to describe a large group of people using only a few summary statistics.

So, traditionally, the teaching of statistics includes at least some time spent on the
basic rules of probability: the methods for calculating the chances of various combinations
or permutations of possible outcomes. More common applications of statistics, however,
are the use of descriptive statistics to describe a group of scores, or the use of inferential
statistics to make guesses about a population of scores using only the information
contained in a sample of scores. In social science, the scores usually describe either people
or something that is happening to them.

It turns out, then, that researchers and measurers (the people who are most likely to
use statistics in the real world) are called upon to do more than calculate the probability of
certain combinations and permutations of interest. They are able to apply a wide variety of
statistical procedures to answer questions of varying levels of complexity without once
needing to compute the odds of throwing a pair of six-sided dice and getting three 7s in a
TOW.

Text S Computer and statistics

The rapid and sustained increases in computing power starting from the second half
of the 20th century have had a substantial impact on the practice of statistical science.
Early statistical models were almost always from the class of linear models, but powerful
computers, coupled with suitable numerical algorithms, caused an increased interest in
nonlinear models (such as neural networks) as well as the creation of new types, such as
generalized linear models and multilevel models.

Increased computing power has also led to the growing popularity of
computationally intensive methods based on resampling, such as permutation tests and the
bootstrap, while techniques such as Gibbs sampling have made use of Bayesian models
more feasible. The computer revolution has implications for the future of statistics with
new emphasis on "experimental" and "empirical" statistics. A large number of both
general and special purpose statistical software are now available.

There is a general perception that statistical knowledge is all-too-frequently
intentionally misused by finding ways to interpret only the data that are favourable to the
presenter. The famous saying, "There are three kinds of lies: lies, damned lies, and
statistics", which was popularized in the USA by Samuel Clemens and incorrectly
attributed by him to Disraeli (1804-1881), has come to represent the general mistrust [and
misunderstanding] of statistical science. Harvard President Lawrence Lowell wrote in
1909 that statistics, "...like veal pies, are good if you know the person that made them, and
are sure of the ingredients."
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Text 6 Russia's State Statistics

Russia's state statistics has travelled a long and diverse path of formation and
development. Its history has been preconditioned by the peculiarities of the socio-
economic structure of Russia, and in the first place, by the long-time persistence of
serfdom.

The change of the economic policy at the end of the XVIIIth century, becoming
apparent in the revitalization of free entrepreneurship, influenced the nature of Russian
statistics by revealing some features of an instrument of social cognition, and by
reflecting, in a broader way, the state of economy and public life. This period was
characterized by quite a few important and interesting scientific developments.

At the beginning of the XIXth century there were carried out major reforms
touching upon the system of management.

Together with the new organization of management, there was changed the system
of statistical work and restored the submission of reports by the provinces. After the
setting-up in 1811 of a statistical section under the Ministry of Police, a new historical
stage emerged in the development of Russian statistics. Up to the early 1860ies, this stage
was characterized by the improvement in organization and methodology of state statistical
bodies and by the appearance of pro- found statistical studies conducive to the reform of
1861.

The post-reform period (1861-1917) went down in history as the period of
development of government and zemstvo (at a district administrative level) statistics. The
vast statistical materials collected and worked out by zemstvo statisticians became a
reliable basis for deep investigations of Russia's post-reform economics. Statistical science
of this period was renowned for its thorough theoretical documentation, and it played a
leading role in elaborating the general concept of mathematical statistics.

The 1nitial period of Soviet statistics (1917-1930) was noted for its exceptionally
intense activities: a great many special statistical censuses and surveys were carried out,
the first balance of the national economy was prepared. This period was also characterized
by pluralism of opinions, concepts, ideas, by critical use of foreign statistical
achievements.

The subsequent development of Soviet statistics was impeded by the creation in the
30ies of an administrative bureaucratic system, by mass repressions affecting, among
others, the best economists and statisticians.

Statistics during this period was engaged in accomplishing operative tasks,
appraising the implementation of current plans, at the expense of its neglected analytical
functions.

During the years of the Great Patriotic War, statistics solved huge problems in the
line of taking inventory of labour and material resources, controlling the transfer of the
productive forces to the Eastern territories of the country. After the war, the role of
statistics increased, work on the balance was expanded, the theory of the index method
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was made more exhaustive, economic and mathematical models and methods were widely
disseminated.

At present, Russia's state statistics solves not only the current problems of catering
to the society's demands for information but it also works on a complex of problems with a
view to getting better adapted to the market economy. The main directions for reforming
the state statistics up to 2000 were expounded by Chairman of Goskomstat of Russia at the
All-Russian Conference of Statisticians in November 1995.

Text 7 Models in Statistics

Statistical methods are essentially methods for dealing with data that have been
obtained by a repetitive operation. For some sets of data, the operation that gave rise to the
data is clearly of this repetitive type. This would be true, for example, of a set of diameters
of a certain part in a mass production manufacturing process or a set of percentages
obtained from routine chemical analyses. For other sets of data, the actual operation may
not seem to be repetitive, but it may be possible to conceive of it as being so.

This would be true for the ages at death of certain insurance-policy holders or for
the total number of mistakes an experimental set of animals made the first time they ran a
maze.

Experience indicates that many repetitive operations or experiments behave as
though they occurred under essentially stable circumstances. Games of chance, such as
coin tossing or dice rolling, usually exhibit this property. Many experiments and
operations in the various branches of science and industry do likewise. Under such
circumstances it is often possible to construct a satisfactory mathematical model of the
repetitive operation. This model can then be employed to study properties of the operation
and to draw conclusions concerning it. Although mathematical models are especially
useful devices for studying real-life problems when the model is realistic of the actual
operation involved, it often happens that such models prove useful even though the
operation is not highly stable.

The mathematical model that a statistician select for a repetitive operation is usually
one that enables him to make predictions about the frequency with which certain results
can be expected to occur when the operation is reported a number of times. For example,
the model for studying the inheritance of colour the propagation of certain flowers might
be one that predicted three times as many flowers of one colour as of another colour. In
the investigation of the quality of manufactured parts the model might be one that predicts
the percentage of defective parts that can be expected in the manufacturing process.

Text 8 Introduction to Mathematical Statistics

Because of the nature of statistical data and models, it is only natural that
probability should be the fundamental tool in statistical theory. The statistician looks on
probability as an idealization of the proportion of times that a certain result will occur in
repeated trials of an experiment; consequently, a probability model is the type of
mathematical model selected by him. Because probability is so important in the theory and
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applications of statistical methods, a brief introduction to probability is given before the
study of statistical methods as such is taken up.

The idea of mathematical model for assisting in the solution of real-life problems is
a familiar one in the various sciences. For example, a physicist studying projectile motion
often assumes that the simple laws of mechanics yield a satisfactory model, in spite of the
complexity of the actual problem. For more refined work, he introduces a more
complicated model. Since a model is only an idealization of the actual situation, the
conclusions derived from it can be relied on only to the extent that the model chosen is a
sufficiently good approximation to the actual situation being studied. In any given
problem, therefore, it is essential to be well acquainted with the field of application in
order to know what models are likely to be realistic. This is just as true for statistical
models as for models in the various branches of science.

There is the similarity between certain of the statistical methods and certain
scientific methods in which the scientist sets up a hypothesis, conducts an experiment, and
then tests the hypothesis by means of his experimental data.

Statistical theory is concerned not only with how to solve certain problems of the
various sciences but also with how experiments in those sciences should be designed. The
theory of statistics can be treated as a branch of mathematics in which probability is the
basic tool; however, the theory developed from an attempt to solve real-life problems,
much of it would not be fully appreciated if it were removed from such applications.
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APPENDIX B

(0o6a3amenvnoe)
Glossary
A
abnormality (n) AHOPMAaJIbHOCTh
accept (V) IPUHUMATh
acceptance boundary I'PaHMIA, JIMHUS TPUEMKHU
accountant (n) oyxrajirep
accurate (adj) TOYHBIN

adjustment

pEryJiMpoBaHNe, KOPPEKTUPOBKA

adjustment function

(yHKUMOHAIbHAS XapaKTepUCTUKa
CTaTUCTUYECKON COBOKYITHOCTH

advantage (n)

NpCUMYIICCTBO NPCAIIOYTCHHUC

advertiser (n)

peKJIaMHLIﬁ arcHT

aggregate (n)

MHOXXCCTBO

aggregate chart

cocTaBHas TadIuIa

aggregate of simple events

MHOECTBO JIEMEHTAPHBIX COOBITUM

aggregation (n)

MHOXXCCTBO, COBOKYITHOCTH

allowance (n) JIOITYCK

antimode (n) aHTUMO/Ia, TOYKa MUHUMYMa TUIOTHOCTH
pacrnpeneneHus

appear (v) MOSIBJISITBCS

application (n) MPUMEHEHUE

approach (n) MTOJIXO0JT

approximation (n) pUOIKEHUE, alllIPOKCUMAITHS

l.array (n) 1. pa3MelieHre BHIOOPOYHBIX OOBEKTOB B
onpeneéHHOM MOPsIKe, Macca,
COBOKYIHOCTb, Ta0JINIIA, MATPHUIIA,
MOPSJIOK;

2. array (V) 2. yHOPSA0YUTh MOCJIEA0BATEIbHOCTD

assess (v) OIICHUBATH

association (n)

3aBUCUMOCTb MCXKY BCINYHMHAMMU,

accoIMaIus
at first hand 13 COOCTBEHHOI'O OIIbITa
average (adj) CpeaHUI

average deviation

CPCOHCC OTKIIOHCHHC

available statistics

JOCTYIIHBIC CTATUCTUYICCKUC JAHHEIC

be aware of

3HATh, IOHNUMATbh

axe (n)

IINTOCKOCTB
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B

bar (n) yepTa
bar graph CTOJIOMKOBAS AHarpaMma
ballot (n) n30MpaTeIbHBIN OIOJIJICTCHD

C

calculate (v)

BBIUYUCIIATH

categorical variable

KaTeroprajibHasi IEpEMEHHas!

census (n)

NEPCMUCh HACCICHUA

Census Bureau

bropo nepenucu HaceneHus

central tendency

CPCAHCC 3HAUYCHUC paACIIPCACIICHUA

chart (n)

KapTa, rpaduK, 1uarpaMma, cxema

check (v)

IPOBEPSITh

choice of major

BBIOOD IPUOPHUTETOB

circle graph

CCKTOpHAasA auarpamMmma

compile (v) COCTaBJISITh
complete (v) 3aBEPIINTH
comprehensive (adj) HCUYEPIBIBAIOIIHMA

condense (V)

YIUIOTHSATh, YMEHBIIATh 00BEM

conduct (v)

BBIIIOJIHATL, IPOBOANTDH

consider (v)

paccMaTpUBaTh, MMOJIAaraTh

consist of (v)

COCTOATH U3

consumer (n) OTPEOUTEIIh

contain (v) COJICP)KATh

convert (v) peBpaliaTh, IpeoOpa3oBbIBaATh
correlation analysis KOPPEJISIMOHHBIN aHaJu3
cover (V) MTOKPBIBATh, OXBATHIBATh

cumulative (adj)

KYMYJIATUBHBIN, COBOKYIHBIN

currently (adv)

B HACTOAIICC BPCMA

D
data (pl. n) aHHbIC
deal with (v) MMETb JICJI0 C, paCCMaTPHUBATb,

3aHUMAThCs IpPOOIEMOM

decimal fraction

JIeCATUYHAs 1po0h

decrease (V) YMEHBIIATh

definite (adj) onpeaeaEHHBIN

density curve KpHUBasi IJIOTHOCTH

depend on/upon (V) 3aBHCETH OT

determine (v) ONIPEICIIATh

disadvantage (n) HEJIOCTaTOK

distribution density curve KpUBasl IJIOTHOCTH PACTIPEICIICHUS
diverse (adj) pPa3HO0OPA3HBIN

draw (v) BBIHIMATH

draw conclusion

JCJIaTb BBIBOJ
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| BbBIHUMAHUC

drawing (n)
E

employment (n) 3aHSATOCTD

enrolled (part.) BHECEHHBIN B CITHUCOK

error (n) omuoKa

equal areas point TOYKa PABHOTO NPOCTPAHCTBA

essay (n) acce, OUepK

event (n) COOBITHE

evident (adj) OYCBUTHBIN

exploratory data analysis HCCIICIOBATEIbCKUM aHaIN3 JaHHBIX
F

facet (n) rpaHb

favorable state 0JIarONpPUSITHOE COCTOSTHUE

finite (adj) KOHEUHBIN

flood of data IMOTOK JTaHHBIX

forecast (n) IIPOTHO3

Frequency array

pacrnpeiesieHue 4acTOT B BBIOOpKE

frequency distribution

IJIOTHOCTh PACIPENECIICHHUS,
paclpeiesieHue YaCTOTHOCTHU

frequency polygon MHOT'OYT'OJIbHUK YaCTOT
G
gender (n) 1101 (YeIOBEKa)

general aggregation

I'CHCpAJIbHAA COBOKYITHOCTH

grade point average

cpeaHui OGan

graph (n) rpaduk, cxema

guideline (n) PYKOBOJICTBO. YCTaHOBKA
H

histogram (n) rUcTorpaMmma

hypothesis (n) THII0TE3a

hypothesis testing

IPOBEPKA TUIIOTE3bI

I
imaginary BOOOpaKaEMBbIii
importance of a sampling 3HAYMMOCTh BBIOOPKHU
improve (V) yJIy4liaTh
include (v) BKJIFOUYATh
income (n) JIOXO]T
1Inconsistent estimator HECOCTOSTEIbHAS OIICHKA
increase (V) YBEJIMYUBATh

index (n)

MHJCKC, TTOKA3aTeIIb

index number

ITOKa3aTcCJIb YHCJia

individual (n)

YeJI0BEK, OTACIbHBIN 3JIEMEHT,
VHIUBUIYYM
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inference (n)

BBIBO/JI, YMO3A4KJIK4YCHHC

inferential statistics

CTAaTUCTHUKA BbBIBOJAA

infinite (adj)

OECKOHEYHBIH

interpret (v)

repepadaTbIBaTh, OOBICHSITH

interval statistics

IMPOMCIKYTOYHAA CTATUCTUK

investigation (n) UCCIIEJOBAHUE

item (n) €MHUIIA COBOKYITHOCTH
M

locate by eye ONpeJeanTh Ha IJ1a3

make sense UMETb CMBICJI, OBITh IIOHSTHBIM

mathematical model MareMaThuyeckas MOJIEIb

mean (n) CpEeIHsIsl BEJIMUMHA

measure (v) HU3MEPATh

measurement (n) HM3MEpPECHHE

median (n) MeIraHa

midpoint (n) CpeJHsIsl TOUKA, CepeAHa

midterm (adj) IPOMEKYTOUHBIN

mode (n) MOJa, BUJI, PA3HOBHIHOCTH
N

normal curve

HOpMaJIbHasl KpUBast

normal distribution

HOPMAaJIbHOC paclIpCACIICHUC

nominal statistics

CTaTUCTHUKA HOMHWHAJIBHBIX JaHHBIX

normal distribution

HOPMAJIBHOC paCIIPCACIICHUC

notation (n) MIOHSTHE
number (n) HOMEp, KOJIMYECTBO, YHUCIIO
numerical (adj) YHUCJIOBOM

0)

objective probability

00BEKTHBHAsI BEPOSTHOCTD (OIIEHKA)

observation (n)

HaOJII0IEHIE

observed characteristics

Ha0JII01aeMble XapaKTEPUCTUKHU

obtain (v) 10JIy4aTh

odd (n) CIYy4ailHOCTh, HENAPHOCTh, BEPOSITHOCTh
opinion poll OIPOC OOIIECTBEHHOT'0 MHECHHS

order (n) 1. mopsAI0K, 3aKOH, MPUKA3

order (V) 2. MPUMEHHTH, IPUBECTH B OPSIOK
in order to 9TOOBI

ordinal statistics

CTAaTUCTHKA MOPAAKOBEIX YHCIUTCIIbHBIX

outlier (n)

BBICTYTAIOIIAs 4acTh, BEIOPOC, PE3KO
BBIJICTISIIONIeeCs] 3HAUCHUE

P
penitentiary system WCIIpaBUTENIbHAS CUCTEMA
picture (syn, portray) (v) n300paxaThb
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KpyroBas Auarpamma, CEKTOpHas

pie chart

JuarpaMma
pinpoint (v) ONPENETATh
population (n) COBOKYITHOCTD
prediction (n) MIPOTHO3
probability theory TEOPUsl BEPOSITHOCTHU
procedure (n) poreaypa,
provide with (v) MPEIOCTABIATh, 00€CTICYNBATH
purchase (n) MOKYIIKa
purpose (n) 11eJ1b, HAMEPEHHE
purposive npeHaMepEeHHbBIN

Q

quality (n) KaueCTBO

quantitative variable

KOJIMYCCTBCHHAA IICPCMCHHAA

quintile (n)

KBaHTHJIb

R
radix (n) OCHOBHOH OOBEKT BBIOOPKH ISt
o0cJiie1oBaHus
random CIy4YalHbIN
randomness (n) PEIKOCTh, CIYYaHHOCTh
range (n) JIHana3oH
ratio statistics CTaTUCTHUKA KOAPDUIIMEHTOB
raw data HeoOpaboTaHHbBIC JIAHHBIC
recent (adj) HEJJABHUI

reduce in size

YMEHBITUTHCS B 00bEMeE

refer to (v)

CCBUIATHCS HA, 00paIaThCs K

regarding (prep) OTHOCHUTEIIBHO
reject (v) OTKJIOHUTH
replacement (n) BO3BpalllCHUE
represent (v) PEJACTABUTh

representative (n)
representative (adj)

l.mpencraBuTEND
2.TI0Ka3aTeNIbHBIN, HATJISTHBIN,
peNPE3ECHTATUBHBIN

representative method

METOJ] peNpe3EHTATUBHON BHIOOPKH,
peNPE3CHTATUBHBIA METOT

report (n)

OTYET

resistant measure

YCTONYMBOE U3MEPEHHUE

retail sales

PO3HUYHAsI TOPrOBJIA

rig results

daapcuumupoBaTh PE3yNIbTATHI

root (n)

KOpPEHb

rough (adj)

rpyObIit

round off error

OIKMOKA OKPYTJICHHS

S
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sample (n) o0Opa3erl, BEIOOpKa

sampling (n) BBIOOD, BEIOOPKA

scale (n) MacimTao

scan IPOU3BOJIMTH ITOUCK

scatter pazbpoc, paccenBaHUE

scatter diagram quarpaMmma pas0poca, pacceuBaHuUs
score (n) MHO>KECTBO, CUET

sequential analysis MOCJIeIOBATEILHBIA aHAIN3

set (n) Habop

skewed (part.) aCCHUMETPHUYHBIN

skewed curve

ACCUMCTPpHUYIHAA KpHUBasid

skewed distribution

HCPAaBHOMCPHOC pacCIIpCacICHNUC

smooth curve

TJIajJKad KpruBasd

smoothing

CrjIa>kKMBaHUC

solid (adj)

LIE€JIbHBIN, HENPEPBIBHBIN, ITPOYHBIN

spreadsheet program

[nporpaMma TaOJIUYHBIX BBIYMCIICHUHN

standard deviation

CPCOAHCKBAAPATHICCKOC NI CTAaHAAPTHOC
OTKJIOHCHHUC

statistical (adj) CTaTUCTUYECKUU
statistician (n) CTaTUCTUK
statistics (n) CTAaTHCTHKA
stem plot cToJI0lIOBas AuarpaMmma
subjective probability CyOBEKTHUBHAS BEPOSTHOCTH (OIICHKA)
suitable (adj) TOJIHBIN, TTOIXOISIINN
summarize (v) CYMMHPOBAaTh, HOABOAUTH UTOT
survey (n) 0030p
T
table (n) Tabauma
tail (n) XBOCT KPUBOM
take a heavy toll coOpaTh MHOTO JTAHHBIX
tally (n) C4€T, BBIYMCIICHHE, YUCIIO
tax (n) HaJIOT
time series analysis aHaJIU3 BPEMEHHBIX PSJIOB
tool (n) WHCTPYMEHT

total (adj)

BECH, 1IEJIbIH, OOIINI, HTOTOBBLIN

transmit (V)

nepeaBaTh, COOOIATh

treatment of data

00paboTKa TAHHBIX

tree diagram

JIPEBOBHUIHAS JUarpaMma

two-way array

JIBYXMepHas Kjiaccudukaius

U

unbiased error

ciyJaiiHas omuOKa

unbiased estimator

HECMECIIEHHAas OLICHKA

unbiased sampling

OecnpucTpacTHBINA BHIOOD
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unit of measurement €AVHUIIA U3MEPEHUS

univariate distribution OJHOMEPHOE pacupeaeIcHUue
\4
o BECKOCTh, 000CHOBAHHOCTh
validity (n) ’ ’
apryMEHTUPOBAHHOCTD
value (n) BEJIMYMHA, 3HAUCHHE
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APPENDIX C
(cnpasounoe)

List of contractions

a.m. (ante meridiem) JI0 TOJTYAHS

amt. (amount) cyMMa

a/or (and/or) W/ W
app.(appendix) TIPUIIOKESHHE
approx. (approximately) PUOJIU3UTEIIHHO

av. (average)

CpCAHCC YUCIIO

Comp. (company)

00II1eCTBO, KOMITAHUS

Corp(n) (corporation) KOpIopaIus
e.g. (exempli gratia — for example) Halpumep
etc. (et cetera) 1 TaK Jajee
f.e. (for example) HanmpuMmep
fig. (figure) udpa

id. (idem) TOT K€, TO K€
i.e. —ie (id est — that is) To ecth

max. (maximum) MaKCUMYM
min. (minimum) MHHUMYM

p. (pp.) (page — pages) cTpaHuIa (CTpaHUIIbI)
p.c. (per cent) IIPOLICHTHI

ref. (reference)

cCIpaBKa, CMOTPUTE

v.,vs. (versus)

MIPOTHUB




APPENDIX D
(obsa3amenvnoe)

Grammar Reference

D 1 AxTuBHbIi 3a50r (Active Voice)

Tabauua BugoBpeMeHHbIX GOpPM riaaroJjia

Bpems Heonpenenénnoe JnurenpHoe 3aBepHIEHHOE 3aBepHIEHHO-
(Tense) (Simple) (Progressive) (Perfect) JUTUTETBHOE
OOFbIYHEBIE, JleiicTBue JlewicTBue (Perfect-
MOBTOPSIOIIHECS MPOUCXOJUT B | 3aBEPIIMIIOCH Progressive)
JEHUCTBUS. OIPEICIIEHHBIN K JlericTBUE IMTCS
MOMEHT ONpeNeIEHHOM | HEKOTOpOe BpeMs
Yy MOMEHTY 710
OIPEAECIEHHOTO
MOMEHTA
Vi (VS) .
Present Do not V, Am\g;’ are) Have (has) V; Have Sliis) been
Does not V; & &
Vs Was (were) :
Past Did not V, Ving Had V; Had been Ving
Future Will V, Will be Ving | Willhave vy | Vil 1\’22; been

IIpocTeie  BpemeHa,

Simple Tenses

B OTIHNYUC OT

[JIArOJIBHBIX BPEMEH APYTrUX TIpyMHIl,

yHOOTPEOJISIFOTCA  JIMIIb JUIsi KOHCTAaTallUM COBEPIUCHMSI JEHCTBHS B  HACTOSIIEM,
nporienuneM U oyayuiem, 0e3 ykazaHUs Ha JJIMTEIbHOCTh U 3aKOHYEHHOCTh JEHCTBUS U
0€30THOCUTEIHHO K KAaKOMY-JTHOO0 IPYyroMy JEUCTBUIO UM MOMEHTY.

Present Simple

Cayyan ynotpebieHusl HACTOSIIETO MPOCTOrO BPEMEHH:
1. 151 BeIpayKeHUsT 0OIIEU3BECTHON UCTHHBI.
Water boils at 100 degrees Centigrade.

2.JI1s1  BBIpaXKeHHs

HACTOSILIEM.

She cleans the flat daily.

OOBIYHOTO,

perymsipHO

3.JIns1 BeIpaxkeHHst OOBIYHOTO (haKTa B HACTOSIIEM.
Kate teaches English at school.
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2 Jlns BeIpa)KE€HHSI TIOCJIEIOBATENIbHBIX JEHCTBUI B HACTOSILEM.
I get up, wash, shave, dress and have breakfast.

3 Jlmsi BBIpaKEHUS 3apaHee HAMEYCHHOTO WJIM 3allJIAaHUPOBAHHOTO JIEHCTBUS B
OynymieM. B aToM citydae oObIYHO MCIOIB3YIOTCS TaKKUE TJIarobl, Kak: to begin, to go, to

start, to come, to arrive, to leave, to return, to visit.

Yucno Yr1BepauTenbHas BonpocurenbHas OtpunarenbHas
opma dbopma dbopma
En. . I (you) ask. Do you (I) ask? I (you) don’t ask.
He (she, it) asks. Does she (he, it) ask? She (he, it)
doesn’t ask.
MH. u We (you, they) ask. Do we (you, they) ask? We (you, they)
don’t ask.

OO6cTosTENHCTBA BPEMEHH

every day (month, year, week) — kaxxpIii 1eHb (Mecsll, TOJl, HEACIIO)

in the morning (in the afternoon, in the evening, at night) - yrpom, 1aéM™, Beuepom,
HOYBIO

usually - 06b19HO

always - Bcerna

sometimes- HHOI1a

often - yacto

never - HUKOT1a

seldom — penko

Past Simple

[Ipomenmiee mpocToe Bpemsi BbIpaXaeT JEUCTBHE, KOTOPOE OJHOKPATHO
MIPOU3OIILIIO WU COBEPIIATIOCH MOBTOPHO B MPOIILJIOM W HE CBSI3aHO C HACTOSIIUM.

[To ciocoOy oOpa3oBaHUs MPOIISANIETO BPEMEHH TJIaroJibl JACNISITCS Ha MPaBUIIbLHBIC
W HENpaBWIbHBIC: TpaBWIbHBIE 00pa3yloT (opMy TPOIISANIET0O BPEMEHH ITyTEM
npubasnenust cypdukca —ed (V-ed); dopmbl mpolieamero BpEMEHH HEMPaBUIbHBIX
TJIaroJIOB CJIeAyeT 3ay4YnBaTh HAM3YCTh.

Yucno YTBepauTeIbHAS BormnpocurenbHast OTtpurnarenbHas
dbopma dbopma dbopma
En. 4. I (you, she, he, it) Did you (I, she, he, it) I(you, she, he, it)
asked. ask? didn’t ask.
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We (you, they)
asked.

Did we (you, they) ask?

We (you, they) didn’t
ask.

OO6cToATENHCTBA BPEMEHH

yesterday

the day before yesterday
a year ago

last year

in the morning
in 1992

on Sunday

in summer

on March, 14

on other day

all day long

the whole month

Future Simple

O3HavaeT HeonpeaenEHHOEe JeHCTBUE B OyaylieM

Yucio YT1BepautenbHas hopma BomnpocurenbHas OTtpunarensHas ¢popma
dhopma
En. u. I shall (I’1l) ask. Shall T ask? I shan’t ask.
You (she, he, it) will Will you (she, he, it) You (she, he, it) won’t
ask. ask? ask.
MH. u We shall ask. Shall we ask? We shan’t ask.
You (they) will ask. Will you (they) ask? You (they) won’t ask.

CoBpeMEeHHBIH SI3bIK JOMYCKAET MCIOIb30BaHNE BCIIOMOraTeabHoro riaroia ‘will’
BO BCEX JIMIAX U YHCIIaX.

Cokpaménnas ¢opma rimaronos shall, will — ‘Il
shall not — shan’t
will not — won’t
OO0cToATENTHCTBA BPEMEHH

tomorrow

the day after tomorrow
in some days

some time

Hamepenue, oTHOCsIIIEECS K Oy AyIIIEeMy BPEMEHH, MOXKET TaKkKe OBITh BEIPAKEHO
obopotoM ‘to be going to’(HamepeBaTbCs YTO-TO CACINIATH).
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Progressive Tenses
Present Progressive

Bripaxkaer nelcTBHe, COBEpIIAEMOE B MOMEHT PE€YH, T.€. B JAHHBIA MOMEHT, B
Hacrosee BpeMs. OHO BBIpaXaeT ACMCTBUE B IPOLIECCE ETO COBEPILICHHUS.

Yucno YTBepauTEeNbHAS BonpocutenbHas OtpunatenpHas popma
dbopma dbopma
En. u. I am asking. Am I asking? I’m not asking.
You are asking. Are you asking? You’re not asking.
She (he, it) is asking. | Is she (he, it) asking? She (he, it) isn’t asking.
MH. u. We (you, they) are Are you (we, they) We (you, they) aren’t asking
asking. asking?

OO6cTrosTeNnECTBA BPEMEHH
now
just now
at the moment
at the present time

Kpome Toro, HacTosiiiee nNpoaoKEHHOE JACHCTBUE BbIpaxaeT Oyayliee IelCTBUE,
KOIJIa MMEET MECTO HaMepeHUE€ COBEpIIMTh JACHCTBUE, JIMO0 pedb HAET O 3apaHee
HaMEUEHHOM JCHCTBHUH.

f.g. We are leaving for London tomorrow.

B Hacrosiiem npoJo/iKEHHOM BPEMEHHM HE YIMOTPEOISIOTCS HEKOTOPBIE TIIaroJibl,
[JIaBHBIM 00pa3oM — 3TO TJarojbl, O3HAYyalolMe YYyBCTBA, >KEJAHUE, BOCIPHUATHE
IIOCPEICTBOM OPraHOB YYBCTB, YMCTBEHHYIO JICSITEIBHOCTD.

to see, to sound, to hear, to love, to hate, to know, to resemble, to want, to wish, to
desire, to require, to understand, to consider, to remember, to forget, to regret, to like, to
smell, to appear, to belong, to doubt, to taste, to seem, to cost, to mean, to deserve, to
equal, to own, to contain, to fit, to prefer, to consist of.

CJ'ICI[YCT OTMCTUTb, 4YTO HCKOTOPLIC TIJIAaroJjbl, O3HAYarOmMrue YMCTBCHHYIO
ACATCIbHOCT MJIM YYBCTBCHHOC BOCIIPHATHC MOI'YT, BCC IKC, yHOTpC6JI$ITBC$I B
MMPOAOIZKCHHOM BPEMCHU.

e.g. I think it’s a very interesting offer. — S mymaro, 3TO0 O4YeHb HHTEpECHOE
MIPETIOKECHHE.

Ho:

I’'m thinking of going there next summer. — I gymaro moexatb TyJa CIEAYIOIINM
JeToM. (001yMBbIBaIO HJICIO)
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e.g. We consider this their best model. — MbI cunTaem 310 UX Tydieil MOIEIBIO.

Ho:

We are considering buying one of these computers. — MbI paccMarpruBaem BOIpocC O
3aKyTKe OJTHOTO U3 3TUX KOMITBIOTEPOB.

Past Progressive

BLIpamaeT HC3aKOHYCHHOC IJIUTCIBHOI'O )IGI)’ICTBHSI B IMpOHECCE €ro COBCPLICHUSA B
OHpG,Z[eJIéHHBIP'I MOMCHT WJIX IICPUOJ BPCMCHH B IIPOIIJIOM.

Yucno YT1BepaurenbHas BonpocurenbHas OtpuriarenbHas popma
dbopma dbopma
En. 4. I (she, he, it) was Was 1 (she, he, it) I (she, he, it) wasn’t
asking. asking? asking.
You were asking. Were you asking? You were not asking.
MH. u We (you, they) Were you (we, they) We (you, they) were
were asking. asking? not asking.

OO6cTosTENBCTBA BPEMEHU
at that moment
at noon
at midnight
during the summer
all day yesterday
from ... till (to) ...
the whole morning last Sunday

Ecim MOMEHT BpeMEHHU BBIPaKEH IHPHIATOYHBIM IPEIIOKCHUEM, HCIOIb3YIOTCS
coro3sl when mu while.

e.g. I looked through papers while the director was signing the document.

e.g. She was working when Pete entered the room.

Future Progressive

Brlpakaer AyiMTenpbHOE HE3aKOHYEHHOE JEMCTBUE, KOTOPOE OyJEeT COBEpIIAThCs B
onpeaenEHHbI MOMEHT WM MEPUOJ BPEMEHH B Oy yILEM.

Yucno YTBepauTenbHAS Bonpocutensnas dopma | OtpuniatenbHas hopma
dbopma
En. u. I (you, she, he, it) | Will I (you, she, he, it) be | I (you, she, he, it) won’t
will be asking. asking? be asking.
MH. 4. We (you, they) be| Will we (you, they) be| We (you, they) won’t be
asking. asking? asking.
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Perfect Tenses

Present Perfect

BeIpaxkaer neucTBHE, KOTOPOE 3aKOHUMIOCH K OIPEACIEHHOMY MOMEHTY B

HAaCcTOAIICM  MOMCHTY

BPEMEHH,

Opu  3TOM  OHO

MOXKECT

O3HayaTh JCHCTBUE,

3aBCPIIHUBHICCCS HEITOCPCACTBECHHO IIEPCI MOMCHTOM PCUX HUIIN B OTHAJICHHOM IIPOIIJIOM.

Yucno YTBepauTenbHAS BonpocutensHas ¢dopma | OtpurnarensHas popma
dbopma
En. 4. I (you) have asked. Have I (you) asked? I (you) haven’t asked.
She (he, it) has asked. | Has she (he, it) asked? She (he, it) hasn’t asked.
MH. 4. We (you, they) have | Have you (we, they)| We (you, they) haven’t
asked. asked? asked.

Cnydau ynotpeOyieHHsI HACTOSIIET0 COBEPIIEHHOTO BPEMEHH

1. YroTrpebmnsieTcsi ¢ TAKUMH HapeIUsIMU HEOTIPEIEIEHHOTO BPEMEHH, KaK:

just — TOJBKO 4TO

already - yxe

never - HUKOT1a

ever — Korjaa-inoo

yet — yke (B BOIIPOCUTEIBHBIX MPEATOKEHUSAX )

eni€ HeT (B OTPUIATEILHBIX MPEIIOKEHUSX )

lately — B mociennee Bpemst

recently — HemaBHO

2. YmoTrpebnseTcss ¢ HapedHsMH,
BPEMEHU.

today

this week (morning, month, year)

3. Ynorpebasiercs B TPEMIOKEHUSX, YTOOBI CACNAaTh aKICHT Ha COBEPIIEHHOM
NENUCTBUHU, TIIe HET OOCTOSTEIHCTBA BPEMEHHU.

Pa3znuuus B ynorpebnennn Past Simple u Present Perfect

1.Present Perfect Beipaxkaer aeiicTBue, MMEIOLIEE HEMOCPEACTBEHHOE OTHOILIEHHE K
MOMEHTY peuu B HactosieM. Past Simple BbipakaeT AeiicTBHE, MOTHOCTHIO OTHOCSIIEECS
K TPOIIEANIEMY TMEPUOy BPEMEHH, OHO OOBIYHO YIOTPEONsETCS B TMOBECTBOBAHHH O
MPOILIBIX COOBITHSIX.

2. Past Simple noapa3ymeBaeT ynoTpeOiIeHus TakKuX 00CTOSTEILCTB BPEMEHH, KakK:
yesterday, two years ago, last week, etc. Present perfect ymorpeGnsieTcs ¢ Takumu
00CTOSITENILCTBAMU BPEMEHH, KOTOPBIE BKIIFOUAIOT MOMEHT peun: today, this week, lately.

3. Cneumanbubie Bompockl B Present Perfect 3amarorcss ¢ BOIpOCHUTEIBHBIM
cioBoM ‘How long’ , a B Past Simple - ¢ BompocurensubiM ciioBoMm ‘When’.

0603Ha‘IaIOHIHMI/I HE3aKOHYCHHbBIN Imepruong
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Past Perfect

BeIpaxaer nencTBue, KOTOPOE YK€ COBEPIIMIJIOCH 10 ONPEACIEHHOTO MOMEHTA B

TIPOIILIIOM.
Yucno YTBepauTenbpHas Bonpocurensnas dopma | OtpunarenbHas popma
dhopma
En. u. I (you, she, he, it) | Had you (I, she, he, it) | I (you, she, he, it) hadn’t
had come. come? come.
Mu. 4. | We (you, they) had | Had you (we, they)|We (you, they) hadn’t
come. come? come.

MoMeHT BpeMeHH B MPOLIJIOM MOXKET 0003HA4aThCs YacoM, JaTOM, MecAlleM,
rOJIOM, K KOTOPBIM JICUCTBHUE YK€ 3aKOHUMIIOCH
by 7 p.m. yesterday
by the 19" of November last year
before she came
when she came

Bripaxkaer neicTBue,

Future Perfect

KOTOPO€ 3aBEPLINTCS K ONPEACIEHHOMY MOMEHTY B

Oyyuiem.
Yucno YTBepauTenpHas Bomnpocurensnas dopma |  OtpunarenbHas popma
dhopma
En. u. I (you, she, he, it) | Will you (I, she, he, it) | I (you, she, he, it) won’t
will have finished. | have finished? have finished.
MH. u. We (you, they) will | Will you (we, they) have | We (you, they) won’t

have finished.

finished?

have finished.

MowmeHT BpemeHnu B OyayiieM o003HadaeTcs mpeayiorom ‘by’.

Perfect Progressive Tenses
Present Perfect Progressive

BripaxaeT nencTBue, KOTOpOE€ HAYAIOCH 10 OMPEICIEHHOTO MOMEHTA B HACTOSIIIEM
Y JUTUTCA U3BECTHBIA NIEPUO]T BPEMEHH, BKIOYAIOIIAN 3TOT MOMEHT.

Hucno Yr1BepauTenbHas Bompocurensnas popma | Otpurnarenbras popma
dbopma
En. u. I (you) have been | Have you (I) been doing? |I (you) haven’t been
doing. Has she (he, it) been | doing.
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She (he, it) has been | doing? She (he, it) hasn’t been
doing. doing.

MH. u. We (you, they) have | Have you (we, they) been | We (you, they) haven’t
been doing. doing? been doing.

Ynotpednstorcs 00CTOSITENBCTBA BPEMEHU € IPEJIOTAMHU:

for — B Teuenue

since — ¢ Kakoro-i1mdo BpeMeHU

Present Perfect Progressive ymotpeGisieTcst Takke ¢ TaKUMU yKa3aHUSIMU BPEMEHH,
KaK:

still — Bc€ emmé

to this day (up to this point) — 10 ceit mopsl

C rmarojamu, KOTOpbIE HE YMOTPEOJSAIOTCS B MPOJODKEHHBIX BPEMEHAX, BMECTO
BpeMéEH rpynnsl Perfect Progressive ynorpeOmsitorcst BpemeHa rpynmnsl Perfect.

®opmbl  mpomieamero M OyAyHWIEro  COBEPIIEHHO-IJIUTEIBHOTO  BPEMEH
yHOTPEOIISIIOTCSL KpallHE PEAKO.

D 2 Tunsi Bonpocos (Types of Questions)
OCHOBHBIE TUITBI BOIIPOCOB, UCIIOJIb3YEMbIE B aHTJIMICKOM SI3bIKE.
O61mmii Bonpoc (General question)

OO1mumii BOIPOC OTHOCUTCS K O CMBICITY BCETO MPEIOKESHHS B 1IETIOM, 1 OTBETOM Ha
Hero OyIyT CJIOBa yes Wi no.

Ilopsinok ci10B B 001IEM BoMpoce:

1. BcmomMoratenbHbIN (MOIABbHBIHN, TJIaroja-CBsI3Ka) Ij1arolr,

2. nojuiexailee (CymecTBUTEIbHOE UK MECTOMMEHUE);

3. CMBICJIOBOH TJIaroJi (I JIOTIOJTHEHHUE);

4. BTOpPOCTETNICHHBIE YJICHBI MPEAJIOKEHUSI.

Hanpumep:

1.Do you like music?

2. Does he live not far from here?

3. Did they travel a lot last summer?

4. Can you speak English?

5. Are you a student?

6. Have you seen my brother?

7. Is she working now?

CneunanbHbliii Bonpoc (Special question)
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CrienManbHBINA BOMPOC OTHOCHUTCS K KaKOMY-HUOY/b WICHY MPEUIOKEHUS WA UX
rpynre u Tpe0yeT KOHKPETHOTO OTBETA.

IMopsaaok cj10B B cienMajibHOM BONpoOCe:

l1.BonpocurenbHoe cioBo (what, why, where, who, when, what kind of, whose,
whom, which, how, how many (much), how long);

2. BCIIOMOTaTeJIbHBIN raroi (MOJAaabHBIN TJ1aroi, r1aroj-cBsi3Ka);

3.mojjeskaiiee;

4.cMBICTIOBOI r1arom;

5. BTOPOCTEIEHHBIE WIECHBI MPE/I0KEHUS.

Hanpumep:

1. Where does he work?

2. Why did you buy this thing?

3. How long has he been doing this work?

4. What are you writing?

5. When will you come to our town?

6. How much have you done?

B cnienmanbHBIX IPeIoKeHHsIX, 00palEHHBIX K MoAJIekaiemy, B hopmax Present
Simple u Past Simple He ynorpebmnsitoTcs BcromorartenbHbie riaroiil do, does, did, a
ocHoBHOM rnaroi (B Present uinu Past Simple) v BcnomoratenbHbli 11aros (Bo Beex
JIPYTUX BpeMeHax) coxpanseT ¢GopMmy 3-ero Juia, eAMHCTBEHHOTO YUCa, MOPSI0K CJIOB B
NPEeAJIOKEHUN — TMpAMON. B MpeniokeHusX, OTHOCSIIMXCS K HACTOSIIEMY BpPEMEHH,
OCHOBHOM TJ1aroj BCerjia UMeeT OKOHYaHUE —§ (-es).

Hanpumep:

1. Who knows him better than you?

2. Who lives in the room next to you?

3. What troubled you so much?

4. Who is playing the piano at the moment?

5. Who has helped you in this work?

6. What has happened?

AJibTepHaTUBHBIN Bompoc (Alternative question)

AnbTEepHATUBHBIN BOMPOC MPE/IOIaraeT BEIOOP U3 ABYX BO3MOXKHOCTEH:

Do you like tea or coffee?

AnbTEepHATUBHBIN BOIIPOC HAYMHACTCSA KaK OOIIUI BOMPOC, 3aTEM CIIEYET COI03 Or
¥ BTOpasi 4acTh BOMpoOca.

Hanpumep:

1. Do you prefer football or hockey?

2. Does he or she help you?

3. Are you going for a walk or staying at home?

4. Has she come from Moscow or St. Petersburg?
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Pazneanrtenbubiii Bonpoc (Tail question)

PaspgenurensHpii BOIpOC COCTOMT W3 JAByX dacrted. llepag wacte — 2r10
MOBECTBOBATEIbHOE MPEMIOKEHUE (BONPOCUTEIBHOE WM OTPULIATENIBHOE), BTOpPAs —
KpaTKui Borpoc tail, KOTOpPBIN COCTOUT U3:

1. BCIOMOTaTeNnbHOrO TJ1arojia, COOTBETCTBYIOLIETO MPEIIOKEHUIO;

2. oTpulaTelibHas YacTuIla (€ciau nepBasi 4acTh BOIIPOCa YTBEpAUTEIIbHAS);

3. mojyexaniee, BBIpaXKEHHOE MECTOMMEHHEM.

Hanpumep:

1. Your name is Jackson, isn’t it?

2. He came in time, didn’t he?

3. Mr. Jones will give presentation at the conference, won’t he?
4. They are not satisfied with the situation, aren’t they?

5. You don’t like black coffee, do you?

D 3 CrpanaresbHbii 3aj10r (Passive voice

dopmbl THarosia B CTpajaTeIbHOM  3allore  O0pa3ylroTcs TpU  MOMOIIU
BCIIOMOTATEJILHOIO TIJiaroja to be B COOTBETCTBYIONIEM BpPEMEHH, JIMIIEC, YHUCIE H
npudactus Il cmbicioBoro riarona : The book is written.

B crpanarensHom 3anore Her BpemeH Perfect Continuous, Future Continuous u
Future Continuous in the Past.

Nudunutus to be written

Present Past Future Future in the Past

Indefinite  The book is written. Thfa book wasThg book will beTh§ book would be
written. written. written.

written.
Progressive The book is been  The book was— —
being written.

The book has beenThe book hadThe book willThe book would

Perfect . : : :
written. been written. have been written. have been written.

OtpurarenbHas, BOIPOCHUTEIbHAS W BOMPOCHUTEIHLHO-OTPHUIATEIbHAS  (OPMBI
CTpaJaTeIbHOTO 3ajJloTa OOpa3yrOTCSA IO TEM KE IpaBWIaM, YTO W COOTBETCTBYIOIIIHEC
(bopMbI JEHCTBUTEIBHOTO 3aJ10Ta, @ UMEHHO:

1) B orpunarenpHOW ¢opMe YacThIla Not CTaBUTCSA IIOCJIE BCIOMOTATEIBHOTO
rimaroja: The book is not written.

[Ipu cnoxxHOM (opMe BCIIOMOTraTEIBLHOIO Tjarojla 4acTHIla not CTaBUTCSA IOCIe
nepBoro BcromorareabHoro raarosia: The book has not been written.

CoxkpamieHabie popMbl 00pa3yrOTCsS aHAJIOTMYHO COKPAIleHHBIM (popMam riaroja B
neiicteurenbHoM 3ajsiore: The book isn't written, the book hasn't been written.

2) B BompocutenbHOW (opmMe BCHOMOTATENbHBIA TJArojl CTaBUTCS TeEpe
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nomnexammum: Is the book written? Ilpu crmoxxHOU (opme BCIOMOraTelbHOTO Tiaroja
nepes Mo JIS)KAIIM CTaBUTCS TEPBBIM BcroMmorarteiabHbI Tiraron: Has the book been
written?

3) B BoOmpoCHUTENBHO-OTPHULATENILHON ()OpME BCIOMOTaTeNbHBIA Iaroia (Wiau
MEPBbI BCIIOMOTATEIbHBIN TJIaroji—B CI0KHOU (popMe) cTaBUTCS Mepes MoJIexKaliuM, a
yacTHIa not mmocie momiexkamiero: Is the book not written? Has the book not been written?

[Ipu cokpalieHHO BONPOCUTENBHO-OTPULIATEIBHON QopMe YacTHila not CTaBUTCS
nepe/1 MO ICIKAITUM U CIIMBACTCS C BCIIOMOTATEIbHBIM IJ1aroJioM, puieM OyKBa O B CJIIOBE
not BeITIaJaeT KaK B HAIIMCAHKUH, TaK U B TpousHomieHuu: Isn't the book written? Hasn’t the
book been written?

D 4 Crenenu cpaBHeHus npujararebHbIX 1 Hapeuuii (Degrees of comparison)

HMena mpuiaratenbHble B aHTJIMHCKOM SI3BIKE WMEIOT TPHU CTETICHH CpPaBHEHUS:
noyioxkuTenbHy0 (the Positive Degree), cpaBuutensHyro (the Comparative Degree)
npeBocxoaHyo (the Superlative Degree).

CpaBHUTENbHAS U MIPEBOCXO/IHASI CTETICHU B aHTJIMICKOM SI3bIKE 00pa3yroTCs IBYyMS
criocobamu: a) mocpeAacTtBoM mnpubarieHus cyPpdukcoB u 0) ¢ MOMOIIBIO CHEIHATBHBIX
CIIOB.

1. CreneHu cpaBHEHUS OJHOCIOXXHBIX TIpUJIaraTelbblX O00pazyloTcs MyTeM
npubaBieHus CyQpPUKCOB K TMpWIAraTelbHBIM B  TIOJOKUTEIBHOH CTENEHU: B
CpPaBHUTEJILHOU CTeneHu npudasisercs cyhduke -er, B MpeBOCXOIHOMN cTeneHu -cyhPpukc
-est.

Takum ke  cmocoOoM  00pa3yloTCsi  CTETEHM  CPaBHEHUS  JBYCIIOMXHBIX
MpUIaraTeIbHBIX, OKAaHYMBAIOIIKXCS Ha -le: simple mpocToii, humble ckpoMHBIi U T. 11.; Ha
-y: happy cuactnussiii, heavy Tsokenvlii U T. 1.; Ha -er: clever yMHbIH, bitter ropbKui,
pe3kuil U T. M.; Ha -OW: narrow y3kui, shallow Menkuii W T. M., ¥ HEKOTOPBIX APYTUX
JIBYCJIOHBIX TTPHIIaraTeIbHBIX.

Tonoorcumenvnas

deGHumeﬂbHCl}Z cmenerb HPQBOC)CO@HQ}Z cmenersb
cmenersb

shortest kpaTuaiiiuii, cambrit
shorter kopoue, 6osee

short kopoTkuit . KOPOTKHUHI
) " KOPOTKUI . N .
high BbICOKUI ) .. |highest BeicOUaiiinii, caMbIit
higher BbiiIe, 6071€€ BHICOKHUI N
BBICOKHIA

[Tpu oOpa3oBaHMM CTENEHEW CpaBHEHHWsS TPUIIAraTeIbHBIX IIyTEM MPUOABIICHUS
cy@duKcoB -er u -est COOIIOAI0TCS CIEAYIONINE MPaBUIIa TPaABOMUCAHUS:

1) B namucaHuu yJIBaWiBaeTCsi KOHEYHAsl cOryiacHasg OyKBa, €CJIHM OJHOCIOKHOE
MpWJIaraTeIbHOC OKAHYMBACTCS HA OJHY COTJACHYI0 C TPEIIIECTBYIOIIUM KpPAaTKUM
TJIACHBIM 3BYKOM:

hot [ropsrumit hotter |hottest
big |0obI110# bigger |biggest
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TUIOCKHH,
POBHBIN

flat flatter [flattest

2) Koneunas riacHasi y MeHsietrcs Ha i nepes cypukcamu -er u -est, €ciiv riiacHON
y IpeIIecTBYET coryiacHasi OykBa

happy |cuactnuBbliil fhappier fhappiest
dry cyxou drier |driest
HO: grey |cepbiit greyer |greyest

3) Koneunas riiacHas e (HeMoe e) omyckaercs nepen pukcamu -er, -est:

large  |0oxnbmioi |larger |largest
white  |6enbit  (whiter [whitest

2. Bropoii criocob oOpa3oBaHusi CTEIIEHEH CpaBHEHHUsI 3aKJIFOYAETCs B MPUOABICHUN
CHCIUANBHBIX CJIOB K IMPHJIAraTeIbHOMY B IOJIOKUTEIBHOW CTEIICHU: B CPaBHUTEIHHOM
CTETIeHU MPUOABISETCS CIIOBO MOYe, B MPEBOCXOIHOM CTETIEHU CIOBO MOSt.

OTUM crnocoOOM 00pa3yrOTCs CTENEHU CPAaBHEHMS OOJIBIIMHCTBA JBYCIOXKHBIX U
BCEX MHOTOCJIOKHBIX MPUJIaraTeabHbIX:

Llonosrcumenvnas
CpasnumenvHas cmeneHts IIpesocxoonas cmenens
cmeneHsv
Lseful more useful most useful
. 0oJiee MOJIE3HBIMH, caMbIi MOJIE3HBIN, HanboIee
OJIE3HEBII _
OJIE3HEE ITOJIC3HBIN
difficult more difficult most difficult
TPYJAHBIN 0oJsiee TPYAHBIA, TPYJIHEE |CaMbIil TPYAHBIA TPYIHEHITUN
numerous more numerous most numerous
MHOTOYHCIIEHHBIN 0o0Jiee MHOTOUYHUCIICHHBIA |CaMblii MHOTOYUCJIEHHBIN

JIist BeIpaK€HHUsSI CTENEHEN CpaBHEHHMsI, YKa3bIBAIOUIMX YMEHBLUIEHUE KAaYeCTBA WIIH
CBOMCTBa MpeaMeTa, YNOTpeOsitoTcsl ciaoBa less B cpaBHUTENbHOW cTeneHW U least B
IIPEBOCXOIHOU CTEIICHMU:

llonoxcumenvrnas
Cpasnumenvras cmenents Ilpesocxoonas, cmenens
cmenenv
difficult TpyaHbIit less difficult menee Tpyaubiii  |least difficult Haumenee TpyaHbI
considerable less considerable meHee least considerable HaumeHee
3SHAYUTEIbHBIN 3SHAYUTENbHBIN 3HAYUTEIbHBIN

Hekoropeie npunararensHble 00pa3yloT CTENEHU CPABHEHUSI OT APYTHX KOPHEH, Tak
K€ KaK U COOTBETCTBYIOLIUE CJIOBA B PYCCKOM SI3BIKE:
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THonoocumenvnas | CpasHumenvhasi
IIpesocxoonas cmenens
cmeneHs cmeneHs
best
good better . . .
. Ty YIIHNA, CAaMBIN JTy9IINH,
XOPOIITHAN TydlIie N
HAVITY Il T
worst
bad WOrse . . .
. XYIIITHN, CAaMBIH TIJI0XOM,
[LJIOXOM XYKE N
HAUXY T
) least
little less . .
. caMbIii MaJIEeHbKUH,
MaJICHbKUU MEHBIIIE .
HAaUMEHBIIIUU
much, many more most
MHOTO 0oJIbIIIE HaAuOOJIBIIUIA

D 5 CinoBooopazoBanue (Word formation)
Hamu6oJ1ee ynorpedourtebHbie npeuKchbl CyNeCTBUTEIbHBIX

re- - reconstruction, rewriting

co- - cooperation, coordination

dis- - disadvantage, destruction

in- - inaccuracy, independence

im- - impossibility, impatience

il- - 1llegality, illiteracy

un- - unemployment, unreality

mis- - misunderstanding, misprinting

Hamn6oJ1ee ynorpedouTtenbHbie Cy(pPUKCHI CyIIECTBUTEIbHBIX

-er/or — teacher, actor
-1st — scientist, artist
-ment — movement, development
-ess — fortress, hostess
-1an — musician, technician
-ance — distance, importance
-(t)ion — revolution, operation
-ity(ty) — popularity, morality
-hood — childhood, neighborhood
-y — energy, assembly
-ship — friendship, leadership
-age — passage, marriage
-ism — heroism, capitalism
-ant — assistant, consultant
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-ence — conference, difference
-ure — culture, agriculture

-ing — building, reading

-dom — freedom, kingdom

-sion, -ssion — revision, discussion
-ness — happiness, darkness
(-s)ure — pleasure, treasure

Haub6oJ1ee ynorpedurebHble Npe(pUKCHI IJ1aroJioB

co- -coexist, collaborate

de- - decode, decompose

dis- - disbelieve, disapprove
in- - input, inlay

im- - immigrate, implant
inter- - interact, interchange
ir- - irritate, irradiate

over- - overcome, overheat

re- - readjust, rebuild

mis- - misprint, misunderstand

Haub6oJs1ee ynorpedourenbubie cyQpPuKChI 1J1arojion

-en — deepen, lighten

-fy — classify, electrify

-ize (ise) — organize, characterize
-ate — indicate, activate

Haubosee ynorpeduTeabHbIe NpepUKCHI NPUJIaraTeJbHbIX

un- - unhappy, uncomfortable

in- - independent, indirect

dis- - disappointing, disconnecting

im- - impossible, imperfect

non- - nonferrous, nongovernmental

ir- - irregular, irresponsible

post- - post-war, post-operational

inter- - interdependent, interchangeable
il- - illegal, illiberal

D 6 I'epynamii (Gerund)

I'epynanii —>3T0 HenuuHas ¢opma Tiaroja, COEAMHsSIOmAs B cebe CBOMCTBa
CYILLIECTBUTEIBHOIO U IJ1aroJa.
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PopMbI FepyHIUS:

Indefinite Perfect
Active writing having written
Passive being written having been written

['epyHAMiI MOXKET BBIMOJHATH pa3iuvHble PYHKIIMU B mpeioxeHuu. ['epyHauio B
KauecTBE ONpe/esieHUs] OOoJblleld YacThio npeamiecTByeT mpemior of (uHorma for).
['epynnuii B QyHKIIMU ONpEEeHUs EPEBOANTCA Ha PYCCKUIA S3bIK CYIIECTBUTEIHHBIM B
POJIUTEIBLHOM MAaJIeKe, CYIIECTBUTENIbHBIM C MPEAJIOrOM WM HEOINpEAeTeHHONW (hopmoit
rjaroJa:

a) the method of doing work - MeTox BbinonHEHUs! paOOTHI

b) the process of stamping - mporiecc MTaMIOBKU

c) the possibility of using - BO3M0OXXHOCTh UCIIOJIb30BAHUS

d) the operation of removing - onepanus 1o yJ1aJeHUI0

e) the possibility of seeing - BO3MOXXHOCTb YBUIETh

f) the way of speaking - manepa roBopuTh

g) the capacity for doing work - cnoco6HOCTh TPON3BOIUTE PAOOTY

h) I'm glad to have the opportunity of talking to you, Doctor. -- 5 pax Bo3aMOx’HOCTH
MIOTOBOPHUTH C BaMH, TIOKTOP.

The data set appearing in a spreadsheet program has rows and columns.
-COBOKYIIHOCTb JIaHHBIX, NPEACTABICHHBIX B KpyITHOPOPMaTHOM TabiuLe pacnpeieseHa B
PAABI U KOJIOHKH.

OyHKIUY TepyHIAHS B TIPEITIOKESHUN

1. Tlonnexamiee: I'epyHauit B GyHKIIMU TOJISKAIIETO MEPEBOJIUTCS HA PYCCKHUI
S3bIK UMEHEM CYUIIECTBUTEIBHBIM WM HeompeneneHHoi ¢opmoi rarona: Skating is a
favorite sport with the youth -- Katanue Ha KOHbKax -TH0OMMBIN BUJ CIIOPTA MOJIOAEKH.

2. Yactep coctaBHOTO cKazyeMoro: [epyHnuii B (YyHKIMH WMEHHON 4YacTH
COCTaBHOTO HMMEHHOI'0 CKa3yeMOIro WJIM YacTH COCTaBHOI'O TIJIarojIbHOTO CKa3yeMoro
OOBIYHO TEPEBOAUTCS HA PYCCKUM S3bIK CYIIECTBUTEIbHBIM WM HEOMNPEIeICHHOM
¢dopmoii rmarona: The snow had ceased falling, and the patrols might easily find his tracks.
-- CHer nepecTasl UTH, U MaTpyJib MOT JIETKO HAllaCTh Ha €ro CIIEI.

3. Ilpamoe nonosiHeHue: I'epyHanii B PyHKIIUU NPSAMOTO JTONOJHEHUS NEPEBOIUTCS
HeonpeaeeHHOM (HopMoit riarosia, CylecTBUTEIbHBIM WIH TJ1arojioM B JIMYHOU dopme (B
(GyHKLIHMH CKa3yeMOro) B COCTaBe MPUAATOYHOTO PEATIOKEHHUS.

['epynauii ynotpeOasiercss B QyHKIMHU NPAMOIrO JTOTOJHEHHUS [OCIIE I1aroyioB:

- to avoid - m30erarn;

- to mention - yIIOMHUHATB;

— to postpone - OTKJIaAbIBaTh;

— to excuse - U3BUHATH;

— to propose - mpeaiiarath;

- to require - TpeOoOBaTh;

- toneed - HyXJaThCs B;

— to suggest - mpejaraTh;

— ¥ HEKOTOPBIX APYTHX TJIarojios.
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e.g. Induction is a method of charging a conductor from a charged object which
does not require bringing the two into contact -- WHmykmws - 3TO0 METOA 3apsiaKu
NPOBOJHUKA OT 3apsDKEHHOTO TpeaMeTa, KOTOpbId He TpeOyeT, uToObl MPOBOAHHUK U
3apsHKCHHBIN MpeMeT ObLUTH IMPUBEICHBI B COMPUKOCHOBEHHE.

[Ipennoxxknoe pomnonHeHue: ['epyHauii B (YyHKUHMH MPEAJIONKHOTO JIONOJHEHHUS
MEePEBOJUTCA HEOmpeaeieHHOW (opMOl TIiarosia, CyIIECTBUTEIbHBIM WM TJIArojoM B
augHOM ¢dopme (B (YHKIIMHM CKa3yeMOro) B COCTaBe NPHUAATOYHOIO TMPEJIOKECHUS.
OOblyHO TrepyHIUN ynoTpedssiercss B (YHKUMM TPEUIOAKHOTO JIOMOJHEHHS TOoCie
[JIarojioB, MpWJIAaraTelbHBIX W NPUYACTUN, TpeOyoImUX Tmocie celds OompeneneHHbIX
npeasioroB. K uuciy Takux HaumOoliee yHmoTpeOUTENbHBIX TJIArojoB, MpUiIarateabHbIX U
IIPUYACTUN OTHOCATCS:

- to depend (on) - 3aBuceTs (0T);

- to rely (on) - momaratecs (Ha) (4eM-1100 WM KeM-JT100);

- to insist (on) - HacTauBaTh (HA);

- to object (to) - Bo3pakarth (IPOTHUB);

- to agree (to) - cornamarbcs (Ha);

- to prevent (from) - momemars, NPeNITCTBOBATS;

- to be interested (in) - uHTEpecoBaThCs (4EM-TH00);

- to succeed (in) - mpeycneBaTh B 4EM-IH00;

- to be connected (with uiu to) - ObITH CBSI3aHHBIM (C).

e.g. Under the conditions of war our country succeeded in rapidly converting
industry to war production - B ycnoBusix BOWHBI Hallel CTpaHe YIaloCh OBICTPO
NEPEBECTU MPOMBIIIJIEHHOCTh HA BOEHHOE MTPOU3BOJICTBO.

5. Onpenenexue:

6. O6cTositenbeTBO: ['epyHanit B GyHKIMA 0OCTOATEIHCTBA YIOTPEOISIETCST BCETIa
C TPEJIOrOM M OOBIYHO TEPEBOAMUTCS CYLIECTBUTEIBHBIM C MPEAJIOroM, JIeenpUIacTHEM
HECOBEPILIEHHOIO WM COBEPIIEHHOI'O BHJIa WJIM TJIAarojoM B JIMYHON (opme (B PyHKUUHU
CKa3yeMOro) B COCTaBe MPUAATOYHOTO TpeayioxeHus: In moving about molecules make
repeated collisions with their neighbours -- Haxonsce B ABMXkeHUHU, MOJIEKYIbI BCE BPEMs
CTAJIKMUBAIOTCS C COCETHUMHU MOJIE KyJIaMH.

['epyHauii 9acTO BXOJUT B COCTaB CJIOXKHBIX CYIIECTBUTCIBHBIX IS YyKa3aHHSI
Ha3HAUEHHUs TMpeAMeTa, O0003HAUYEHHOIO CYIIECTBUTENbHBIM: Writing-paper mouYTOBas
Oymara, nmucyas Oymara (Oymara juis nuchMa), driving force nBrkymas cuna (cuia Juis
pousBojICcTBa ABKeHHs ), drilling machine OypoBast mamuna (MamuHa a1 OypeHus

D 7 llpuuacrtue (Participle)

Ipuuacrtue I (Participle I)
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[TpuuacTue | (mpuyacTre HACTOALIETO BPEMEHHU ), 00pa30BaHHOE MPU OMOIIU
OKOHYaHHs —ing, UMEET aKTUBHYIO U CTPAAATEIbHYIO (POPMBI:
AxKTHBHAas (HeCOBEpILIEHHBIN BU) — asking;
AxkTuBHas (coBepui€HHbil Bun) — having asked;
CrpaparesbHas (HecoBepuIEHHBIN BUa) — being asked;
CrpaparesabHas (coBepuiéHHBIN BUa) — having been asked.
IIpuyacrue I ynorpebnsiercs B KauecTBe:
1.0npenenenus:

The man sitting at the table is our teacher. YenoBek, CHAANIMI 32 CTOJIOM — Halll
YUHUTEIIb.

The houses being built in our town are not Jloma, cTposilmecsi B HaIlIeM TOPOJIe,

very high. HEBBICOKHE.

The question having been asked by her 3agaHHbIi €10 BOIIPOC, TOKA3aJICs

seemed very strange. CTpaHHBIM.

Ipuuacrtue II (Participle II)

[Tpruactue 11 (mpuuacThe mpoIIeaImIero BpeMeHH) Bcerga mnaccuBHO. OHO
obpazyercss mpubaBieHreM cyddukca —ed K OCHOBE MPABWIBHOTO TJlarojia WiIH IyTEM
YyepeI0BaHus 3ByKOB B KOPHE HEMPABUIILHOTO Iilarosia.

IMpuyacrue II ynorpednsercs B GyHKINUU:

1.0npenenenus:

The book translated from English is | Kuura, nepeBeaénnas ¢ aHrmuiickoro s
very interesting. S3bIka, HTHTEpECHASI.

1. Oo0cTosATEILCTBA:

Given the task he began to work. Korna emy pganum 3agaHue, OH Haydal
paboTaTh.

2.00cToATEIBLCTBA:

Going home I met an old friend. Wnas 1omoid, st BCTPETHII CTaporo Apyra.

Having finished work I went home. 3akoH4uB paboTy, 51 TOMIEN TOMOMA.

D 8 Cocaararensnoe HakyioHeHue (Subjunctive Mood)
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CocnararenbHO€ HAKIOHEHHE BBIPAKACT MPEINOJIOKHUTEIIBHOE WM JKEIaTeIbHOe
JIEUCTBUE W TEPEBOJUTCS HA PYCCKUU S3BIK TJIAaroioM B ¢opMe, COBHAAAIONICH C
OpOIICNIINM BpEeMEHEM, C dacTulel «Ob».Haubonee ymorpeburtenbHas Qopma
coCllaraTesIbHOro HakJOHEHHWS B aHIJMHCKOM s3blke — aHanuthyeckas ¢opma should
(would)+ unpuHUTHB.

e.g. He would tell me the news.

OH pacckazan Obl MHE 3TY HOBOCTb.

®opma cocnararenbHoro HakioHeHus should (would) + Indefinite Infinitive
yHnoTpeossieTcss Al BBIPAKEHMs] IPEANOoJIaraeMoro JeMCTBUS, OTHOCALIErocs K
HacTosIeMy WM OyaymemMy BpemeHH. [[ns mepemaym neWCTBHS, OTHOCSIIETOCS K
MPOIIIIOMY, B 3TOW MOJENN ynoTpeossieTcst nepPeKTHbIN HHPUHUTHUB.

e.g. [ should have gone to the country with you but I fell ill.

S 681 moexan ¢ To0oi 3a ropoI, HO 5 3a00Ie.

Hpyroii dhopmoii cociiaraTebHOTO HAKJIOHEHUS sBIsAeTcsS (opma, cocTosimiasi w3
BcriomorarensHoro riaronga should (ans Bcex auil €AMHCTBEHHOTO M MHOKECTBEHHOTO
gyucna) W HMHQUHUTHBA. OJTOT BHUJA COCIAraTelbHOrO0 HAKJIOHEHHUS HWCIONb3yeTCs B
CIICYIOIIUX THUIAX MPUAATOYHBIX MPEATOKEHUN:

1) B IpUIATOYHBIX MpEUIokKEHUAX Thuna ‘It i1s necessary’:

e.g. It is impossible that they should have done this.

HeB03M0KHO, 4TOOBI OHU TaKOE CACITIAIH.

2) B MPUJIATOYHBIX JOMOJHUTEIBHBIX MOCJE CKAa3yeMOro, BEIPAXKEHHOIO IJIarojiaMu
to suggest, to demand, to order. UHpuHUTHB mocie ATUX TJIaroJIOB HE YIOTPEOISETCS:

e.g. The doctor demanded that the patient should stay in bed for some more days.

Bpau notpe6oBai, 4To06bl 00JIBHON COOJIOIAT TTOCTENBHBIN PEKUM €lIE B TCUCHHE
HECKOJIbKUX JHEH.

3) B IPUAATOYHOM MPEIIOKEHUU OOCTOSITENIbCTBA IEJM Tociie coro3a lest (4ToOBI
HE):

e.g. We had to take a taxi lest we should be late for the performance.

MBpI B35t TakcH, 4TOOBI HE OMO3/1aTh Ha CIIEKTAKIIb.

Crnenyer moMHUTB, 4TO THaroa ‘Be’ Bo Bcex nuuax v yuciaax uMeer popmy were.

Present Subjunctive peako vcnoap3yeTcs B COBPEMEHHOM aHIJIMICKOM si3bike. Past
u Perfect Subjunctive mimpoko ucnonb3yroTcs B:

1) IpUIaTOYHOM CpaBHUTEIbHOM ¢ corozamu as if u as though (xak Oyaro,
CJIOBHO);

2) IpUJIAaTOYHOM C COKO3aMH IIPH TJIArojbHBIX CBs3kax to be, to feel, to look, to
seem;

3) B NPUIATOYHBIX JOTOJHUTEIHHBIX MPEIIOKEHUAX, 3aBUCAIINX OT TIABHOTO, C
riaaroioM-ckasyeMbiM wish, ymorpeOmsiercst Past Subjunctive ot rmaroma to be wim
ucnosib3yercst popma Past Indefinite Bcex npyrux rinaroyioB B 3Ha4€HUH COCIATaTeIbHOTO
naxnonenus: I wish he were here! S xorea 0b1, uToOBI oH ObLI 31ech! I wish we had a
rest. - $1 xoreJ1 ObI, 4TOOBI MBI OTAOXHYJIU.

4) wn

| | Form [Use
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I wish Past Simple (Were)

CoxajieHne 0 HACTOAIIEM

e.g. [ wish I were more beautiful (but I am not beautiful)

I wish Past Perfect Coxkajienue 0 TOM, 4To
CIIy4WJIOCh WU HE CIyYHUJIOCh B
NMPONLLIOM
e.g. [ wish I had gone to Ann's party last night.
D 9 Ycaosublie npensio:xkennsi ( Conditionals)
YcnoBHBIE TPEMIOKEHUS B AHTIUHCKOM SI3bIKE BBOMSATCS coro3amu if - ecnw,

provided (that) — eciii, nipu ycioBuu, yto, unless — eciu He, in case (that) — B ciiyuae,
ecnu, supposing (that) — ecnu npennonoxuts, uyto, on condition (that). VYciosHsbie

MNPpCIIIOKCHUA ACIIATCA HA TPU THUIIA!

1.YcnoBubie npeyiokenust 1 Tumna (peaJibHOTO YCJIOBHS): NEUCTBUE OTHOCUTCS K

OyyrieMy BpeMEeHH.

I'maBHOE HNPpCHJIO0KCHNC

H‘pI/II[aTOIIHOG NpCIJI0KCHHC

Future Simple
Shall (will) V,

(if) Present Simple

e.g. If labour resources are used properly, labour efficiency will grow. — Ecmu
TPYIOBBIE PECYpChl OYIYT HCIOJIB30BAThCS IMPABUIBHO, IMPOU3BOJIUTEIBHOCTh TPYJa

BO3PACTET.

2.YcnoBHbie npemioxkeHuss Il Tuma (MalloBEpOSTHOTO YCIOBHUA): JEHUCTBUE
OTHOCHUTCS K HACTOSIIIIEMY WA OyyIIeMy BPEMEHHU.

I'maBHOE MMPpCAJIOKCHUC

Hsz[aTquoe MPCAJIOKCHUC

Future Simple — in — the - Past
Should (would) V,

(if) Past Simple

e.g. If we applied new highly efficient equipment. we would decrease the
production cost. — Ecim MBI HCHONB30BaId Obl HOBOE BBICOKOI((DEKTHBHOE

000pyI0BaHUE, MbI CHU3WIH ObI C€0€CTOMMOCTb.

3. Ycnosusie npenoxenus [ Tuna (abcomoTHO HEpeaTbHOTO YCIIOBUS): IEHCTBHE

OTHOCUTCS K NMPOLIEIIIEMY BPEMEHHU.

['naBHOE MpeII0KEHHE

[TpuaTouyHoe NpeaIoKEHUE

Future Perfect— in — the - Past
Should (would) have V,

(if) Past Perfect

e.g. If they had used double entry book-keeping system. they would have easily
found the error in balances. — Ecnu Obl OHM HCHOJB30BAIM JABOMHYIO CHUCTEMY
OyXTraJaTepCKOM 3aMicu, OHU JIETKO OOHAPYKWJIH Obl OIKMOKY B OajlaHCcax.




WNHorna BO3HUKAIOT CHUTyalldd, KOTJAa YCIOBHE U CIEACTBHE OTHOCSTCS K
pa3IMYHBIM  BpEeMEHaM (HampuMep, NPUIATOYHOE TMPEAJIOKEHUE OTHOCUTCS K
OpOIIeIeMy BPEMEHHU, a TJaBHOE — K HACTOSIIEMY WU OyaymieMy, WiId HaoOopoT).
Torna o6pasyeTcs yclIoBHOE NPEAIOKEHHE CMEIIAHHOTO THIIA:

e.g. If they@the language, they would have gone @)road last year.
h'd

2-U TUII 3-¥ IO
Ecnu O6b1 OHY 3HAIM SA3BIK, OHU yeXalu Obl 3a TPAHUILY B MPOIIIOM TOLY.

e.g. If he had been there, we sl:ould go there too.

3-ii TUn 2-i T”I
Ecnu 651 OH y’xe moObIBaJI TaM, MBI TOXE IO€Xau ObI TyJa.

138



	Министерство образования и науки Российской Федерации
	Федеральное государственное бюджетное образовательное учреждение высшего профессионального образования
	"Оренбургский государственный университет"
	Английский для статистиков

	Оренбург 
	2012
	Summing Up Data with Statistics
	Text 4 Know the Big Secret


