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INTRODUCTION

This guidance book is meant for teachers of English working with
the Master's Degree students of the Faculty of Economics, who are
currently pursuing master's degrees in applied mathematical analysis.

This guidance book is aimed at the formation of professional
competencies and skills in the professional sphere.

The book includes:
— lexico-grammatical test
— texts for translating from English into Russian
— the vocabulary to special and supplementary texts
— the themes for reports and presentations

It should be noted that tasks take into account professional
orientation of the students.

There is hope that this guidance book will help teachers to
develop the students’ professional competencies and skills in the field
of professional English.



UNIT 1
|. Read the text

The economic environment

The economy comprises millions of people and thousands of
firms as well as the government and local authorities, all taking
decisions about prices and wages, what to buy, sell, produce, export,
import and many other matters. All these organizations and the
decisions they take play a prominent part in shaping the business
environment in which firms exist and operate.

The economy is complicated and difficult to control and predict,
but it is certainly important to all businesses. You should be aware that
there are times when businesses and individuals have plenty of funds to
spend and there are times when they have to cut back on their spending.
This can have enormous implications for business as a whole.

When the economy is enjoying a boom, firms experience high
sales and general prosperity. At such times, unemployment is low and
many firms will be investing funds to enable them to produce more.
They do this because consumers have plenty of money to spend and
firms expect high sales. It naturally follows that the state of the economy
is a major factor in the success of firms.

However, during periods when people have less to spend many
firms face hard times as their sales fall. Thus, the economic environment
alters as the economy moves into a recession. At that time, total
spending declines as income falls and unemployment rises. Consumers
will purchase cheaper items and cut expenditure on luxury items such
as televisions and cars.

Changes in the state of the economy affect all types of business,
though the extent to which they are affected varies. In the recession of
the early 1990s the high street banks suffered badly. Profits declined
and, in some cases, losses were incurred. This was because fewer people
borrowed money from banks, thus denying them the opportunity to earn
interest on loans, and a rising proportion of those who did borrow
defaulted on repayment. These so-called "bad debts" cut profit margins
substantially. Various forecasters reckoned that the National
Westminster Bank's losses in the case of Robert Maxwell's collapsing



business empire amounted to over £100 million.

No individual firm has the ability to control this aspect of its
environment. Rather, it is the outcome of the actions of all the groups
who make up society as well as being influenced by the actions of
foreigners with whom the nation has dealings.

(from https://studfile.net/preview/3535557/)

11. Study vocabulary notes

to comprise — BKJIFO4aTh B ce0sl, COCTABIATh

local authorities — MecTHBIE OpraHbI BIacTH

to take (syn. to make) decisions — mpuHUMAaTh pereHUs

to play a prominent part — urpats 3aMeTHYIO (3HAUUTEIBHYIO) POJIb
to shape the environment — popmupoBaTh 06CTAHOBKY, CpPELy, OKPYIKEHHE
to predict (syn. to forecast) — npeackassiBaTh

to be aware — oco3HaBath, 3HaTh

to cut back on spending — cokparate pacxos

enormous implications — 6osbiToe 3HaUEHUE, CMBICT, BIUSIHHE
general prosperity — BceoOriiee nporBeTanue

to enable smb to do smth — nenate BO3MOXKHBIM 17151 KOTO-TO, IIO3BOJIATE
KOMY-JIN0O 4TO-THOO0 JenaTh

consumers — morpedurenn

to alter — usmeHsITHCS

a recession — ymajiok

total spending — oOrue, cymMmMapHbie pacXoibl

to decline — camxatbcs

income — noxoxn

unemployment — 6e3paboTuia

to purchase (syn. to buy) — nokymnars

to cut expenditure — cokparath pacxos!

luxury items — mpeamMeTHI pocKOIITH

to affect (syn. to influence smb. smth) — BiusaTH

the extent — cternenn

to some extent — B HeKOTOpOil cTenenu

the high street banks — riearpansHabIe 6GaHkH

to suffer badly — cunepHO mocTpanaTh

profits — npuObLIH



to incur (syn. to bear, to suffer) losses — Hectn yobITKH, TOTEPH
to borrow from — 3anumars, 6paTh B3alMBbI

to deny the opportunity — iumare BO3MOXHOCTH

to deny — orpuuats

to earn interest — mory4aTs MPOIEHTHBIN TOXOT

loans — ccymsl, 3aiiMBI

to default on repayment — He BBHIOJTHATH 00S3aTENBCTB MO BHIILIATE
(moNTOB, TIPOIIEHTOB U T. II.)

a debt — monr

profit margins — pa3meps! npuObLTH

the outcome of the actions — pesynbrar neiicTBuii

to make up society — coctaBiaTs 00IIECTBO

to have dealings — umeTh TOproBeie (J1CIOBbIE) CBA3U

I11. Translate into English

1. CocrtogHue HKOHOMHUKM (PKOHOMHYECKOH Cpeabl) HMEeT
0o0JBIIIOE 3HAYCHHUE TSI YCIIEITHOW IeATEILHOCTH QUPM.

2. Korma sKkoHOMHMKa HaxOOUTCS Ha TOABEME, TO (QHUPMBI
NPOAAIOT OOJIbLIE TOBAPOB, YTO BEJET K MOTYUCHHIO OONBIINX NPUOBLICH
U TIPOIBETAHUIO.

3. Ynasok SKOHOMHKH XapaKTEePU3yeTCsl COKpaIleHHeM o0bemMa
NpPOM3BOACTBA U cObITa mpoayKuuu. OTCI0Aa, €CTECTBEHHO, CIEoyeT,
YTO JTOXOJIbI IPENNPUATHIA CHIXKAFOTCS M OHH HECYT YOBITKH.

4. Pe3ynbTaToM JEsTEIBHOCTH BCEX CYOBEKTOB MPOHM3BOACTBA
(rpymmm  obmiectBa) sBisieTcs  (OPMUpPOBAHWE TOW WM WHOW
9KOHOMHUECKOH CpeJibl B KOTOpO pa3BUBaeTCs OU3HEC.

5.Y ¢upMsl He OBUTO BOBMOXXHOCTH YBEIHYHUThH PACXOJIBI HA
pexyiaMy B pe3yJIbTaTe Yero OHa MOoTepsIa 4acTh PhIHKA COBITA.

1V. Make short summary of the text



UNIT 2
|. Read the text

Microeconomics and macroeconomics

Many economists specialize in a particular branch of the subject.
For ex-ample, there are labor economists, energy economists, monetary
economists, and international economists. What distinguishes these
economists is the segment of economic life in which they are interested.
Labor economics deals with problems of the labor market as viewed by
firms, workers, and society as a whole. Urban economics deals with city
problems: land use, transport, congestion, and housing. However, we
need not classify branches of economics according to the area of
economic life in which we ask the standard questions what, how and for
whom. We can also classify branches of economics according to the
approach or methodology that is used. The very broad division of
approaches into microeconomic and macroeconomic cuts across the large
number of subject groupings cited above.

Microeconomic analysis offers a detailed treatment of individual
decisions about particular commodities.

For example, we might study why individual households prefer cars
to bi-cycles and how producers decide whether to produce cars or bicycles.
We can then aggregate the behaviour of all households and all firms to
discuss total car purchases and total car production. Within a market
economy we can dis-cuss the market for cars. Comparing this with the
market for bicycles, we may be able to explain the relative output of these
two goods. The sophisticated branch of microeconomics known as general
equilibrium theory extends this approach to its logical conclusion. It studies
simultaneously every market for every commodity. From this it is hoped
that we can understand the complete pattern of consumption, production,
and exchange in the whole economy at a point in time.

If you think this sounds very complicated, you are correct. It is. For
many purposes, the analysis becomes so complicated that we tend to lose
track of the phenomena in which we were interested. The interesting task
for economics, a task that retains an element of art in economic science, is
to devise judicious simplifications, which keep the analysis manageable



without distorting reality too much. It is here that microeconomists and
macroeconomists proceed down different avenues.

Microeconomists tend to offer a detailed treatment of one aspect
of economic behavior, but ignore interactions with the rest of the
economy in order to preserve the simplicity of the analysis. A
microeconomic analysis of miners' wages would emphasize the
characteristics of miners and the ability of mine owners to pay. It would
largely neglect the chain of indirect effects to which a rise in miners'
wages might give rise. For example, car workers might use the
precedent of the miners' pay increase to secure higher wages in the car
industry, thus being able to afford larger houses, which burned more
coal in heating systems. When microeconomic analysis ignores such
indirectly induced effects it is said to be partial analysis.

In some instances, indirect effects may not be too important and
it will make sense for economists to devote their effort to very detailed
analyses of particular industries or activities. In other circumstances, the
indirect effects are too important to be swept under the carpet and an
alternative simplification must be found.

Macroeconomics emphasizes the interactions in the economy as
a whole. It deliberately simplifies the individual building blocks of the
analysis in order to retain a manageable analysis of the complete
interaction of the economy.

For example, macroeconomists typically do not worry about the
breakdown of consumer goods into cars, bicycles, televisions, and
calculators. They prefer to treat them all as a single bundle called
"consumer goods" because they are more interested in studying the
interaction between households' purchases of consumer goods and
firms' decisions about purchases of machinery and buildings.

(from  https://blog.udemy.com/difference-between-micro-and-
macro-economics/)

I1. Study vocabulary notes

a labour economist — crienmanucT MO 3KOHOMHUKE TPy

an energy economist — CrielaIuCT MO 3KOHOMHUKE (DJIEKTPO) SHEPTHU
a monetary economist — crieruaiucT o MOHETAPHOM IKOHOMHUKE

an international economist — crieranucT MO0 MUPOBOI IKOHOMHKE



congestion — mepeHaceIeHHOCTh

to cut across — He COOTBETCTBOBATH

a detailed treatment — netanbHBIi, MOAPOOHBIN aHATH3

an individual household — ornensHOE HOMAaNIHEE XO34HCTBO

to aggregate — coOupaTh B OJTHO HIEITOE

aggregate — COBOKYITHOCTb

in the aggregate — B COBOKYITHOCTH

aggregate — COBOKYIHbBIN

the relative output — oTHOCHTE BHBIN 00BEM POM3BOICTBA

general equilibrium theory — Teopus ob1iero paBHoBeCHs

to study simultaneously — onqHoBpeMeHHO HU3y4aTh

the complete pattern — mosHast CTpykTypa, CHCTEMa, cXeMa

to lose track of the phenomena — otepsits ciex sBIeHUI

to devise judicious simplifications — BeipaGoTaTh pa3yMHbIC YIPOLICHHUS
to keep the analysis manageable — mo3BoIsTh IPOBOANTE aHAIN3

to distort reality — uckaxxatb peaabHOCTb

to preserve the simplicity of the analysis — coxpauuTh IpocTOTY aHaTH3a
to neglect the chain of indirect effects — mpeneOperarth KOCBEHHBIM
BO3/JICMCTBHEM, COBOKYITHOCTHIO (IIEMOYKOM) KOCBEHHBIX DPE3yJHTaTOB,
sddexToB

to secure higher wages — rosty4nTs 60s1ee BBICOKYIO 3apab0THYIO ILIaTy
indirectly induced effects — Bo3neiicTBHe, BBI3BAHHOE KOCBEHHBIMH
NPUYUHAMHE

partial analysis — vacTruHbI (HETOIHEIN) aHAIN3

to sweep under the carpet — mpstaTh, MACKHPOBaTh {0CII. 3aMECTH TIO
KOBEp)

to simplify deliberately — namepenso yrporuats

to retain a manageable analysis — coxpaHuTh BO3MOXHOCTH aHAIH3a
(BBITOTHUMBIH, TIOIAIOINIICS BHITIOIIHCHUIO aHAITH?3)

the breakdown of consumer goods — knaccudukaims (moapaseicHue)
TOBapOB MOTPEOICHNUS

a single bundle — otnensHas equnuia, BenuunHa (10em1. Habop)

I11. Translate into English

1. MakposKOHOMHKa — 3TO OJWH W3 OCHOBHBIX Da3feiioB
SKOHOMHUYECKOM TeOpHUH, KOTOPBIM M3ydaeT MOBEICHUE SIKOHOMUKH KaK



equHoro menoro. OHa aHaTU3UpPyeT B3auMoOIEHCTBHE (DAKTOPOB,
BIIMSIONINX HAa POCT HAIMOHATHHOTO TPOU3BOJICTBA, & TAKKE TAaKHE
TIPOIIECCHI, Kak Oe3paboTuiia, MHGISIWS, ¥ T. 1. OOBEKTOM MaKpPO3KOHOMHKU
SIBIISICTCSI UMEHHO B3aMMOJICHCTBUE ATHUX BEIUYUH BHYTPH SKOHOMUKH,
TIPH 5TOM CaMH 3TH BEJIMYMHBI PACCMATPHUBAIOTCS YIPOIIEHHO, A0CTPAKTHO.

2. MUKpPOSKOHOMHKAa — 93TO OJWH W3 OCHOBHBIX pa3/IeiioB
SKOHOMHYECKOM  TEOpHH,  HM3YYalOlMi  TOBENCHHWE  OTACIBHBIX
SKOHOMHYECKHMX CIMHHII, UX B3aUMOJICHCTBHE HA PHIHKAX, B Pe3yJbTare
KOTOPOro (hopMHUPYIOTCS IIEHBI HA TPOU3BOMMBIC TOBAPHI U YCIyTa U T. [,
MWUKPO3KOHOMHKA CTPEMHUTCS K JIETATHHOMY PAacCMOTPEHHUIO IMTOBEIICHUS
KaKOH-TM0O0 3KOHOMIYECKOH €IMHUIIBL, TIPU 3TOM HE YA JOCTATOYHOTO
BHMMAHHUsI KOCBEHHOMY BO3ICHCTBHMIO STOrO IIOBSICHUS Ha Jpyrue
SKOHOMHUYECKHE SIMHUIIBI 1 Ha SKOHOMHUKY B TIETIOM.

IV. Explain in English the following words

consumption; exchange; partial analysis; simplification; indirect effect

UNIT 3
|. Read the text

Macroeconomics theories

Macroeconomics descended from the once divided fields of
business cycle theory and monetary theory. The quantity theory of
money was particularly influential prior to World War 1. It took many
forms including the version based on the work of Irving Fisher:

M- V=P-Q

In the typical view of the quantity theory, money velocity (V) and
the quantity of goods produced (Q) would be constant, so any increase in
money supply (M) would lead to a direct increase in price level (P). The
guantity theory of money was a central part of the classical theory of the
economy that prevailed in the early twentieth century.

Keynes and his followers

Macroeconomics, at least in its modern form, began with the
publication of John Maynard Keynes's General Theory of Employment,
Interest and Money. When the Great Depression struck, classical

10


http://en.wikipedia.org/wiki/Business_cycle
http://en.wikipedia.org/wiki/Monetary_theory

economists had difficulty explaining how goods could go unsold and
workers could be left unemployed. In classical theory, prices and wages
would drop until the market cleared, and all goods and labor were sold.
Keynes offered a new theory of economics that explained why markets
might not clear, which would evolve (later in the 20th century) into a
group of macroeconomic schools of thought known as Keynesian
economics — also called Keynesianism or Keynesian theory.

In Keynes's theory, the quantity theory broke down because
people and businesses tend to hold on to their cash in tough economic
times, a phenomenon he described in terms of liquidity preferences.
Keynes also explained how the multiplier effect would magnify a small
decrease in consumption or investment and cause declines throughout
the economy. Keynes also noted the role uncertainty and animal spirits
can play in the economy.

The generation following Keynes combined the macroeconomics of
the General Theory with neoclassical microeconomics to create the
neoclassical synthesis. By the 1950s, most economists had accepted the
synthesis view of the macro economy. Economists like Paul Samuelson,
Franco Modigliani, James Tobin, and Robert Solow developed formal
Keynesian models, and contributed formal theories of consumption,
investment, and money demand that fleshed out the Keynesian framework.

Monetarism

Milton Friedman updated the quantity theory of money to include
a role for money demand. He argued that the role of money in the
economy was sufficient to explain the Great Depression and aggregate
demand oriented explanations were not necessary. Friedman argued that
monetary policy was more effective than fiscal policy; however,
Friedman doubted the government has ability to "fine-tune" the
economy with monetary policy. He generally favored a policy of steady
growth in money supply instead of frequent intervention.

Friedman also challenged the Phillips curve relationship between
inflation and unemployment. Friedman and Edmund Phelps (who was not
a monetarist) proposed an "augmented" version of the Phillips curve that
excluded the possibility of a stable, long-run tradeoff between inflation
and unemployment. When the oil shocks of the 1970s created a high
unemployment and high inflation, Friedman and Phelps were vindicated.
Monetarism was particularly influential in the early 1980s. Monetarism

11
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fell out of favor when central banks found it difficult to target money
supply instead of interest rates as monetarists recommended. Monetarism
also became politically unpopular when the central banks created
recessions in order to slow inflation.

Macroeconomics (from the Greek prefix makro- meaning
"large” and economics) is a branch of economics dealing with the
performance, structure, behavior, and decision-making of an economy
as a whole, rather than individual markets. This includes national,
regional, and global economies. With microeconomics, macroeconomics
is one of the two most general fields in economics.

Macroeconomists study aggregated indicators such as GDP,
unemployment rates, and price indexes to understand how the whole
economy functions. Macroeconomists develop models that explain the
relationship between such factors as national income, output, consumption,
unemployment, inflation, savings, investment, international trade and
international finance. In contrast, microeconomics is primarily focused on the
actions of individual agents, such as firms and consumers, and how their
behavior determines prices and quantities in specific markets.

While macroeconomics is a broad field of study, there are two areas
of research that are emblematic of the discipline: the attempt to understand
the causes and consequences of short-run fluctuations in national income
(the business cycle), and the attempt to understand the determinants of long-
run economic growth (increases in national income). Macroeconomic
models and their forecasts are used by governments to assist in the
development and evaluation of economic policy.

Macroeconomics encompasses a variety of concepts and
variables, but there are three central topics for macroeconomic research.
Macroeconomic theories usually relate the phenomena of output,
unemployment, and inflation. Outside of macroeconomic theory, these
topics are also important to all economic agents including workers,
consumers, and producers.

Output and income

National output is the lowest amount of everything a country
produces in a given time period. Everything that is produced and sold
generates income. Therefore, output and income are usually considered
equivalent and the two terms are often used interchangeably. Output can
be measured as total income, or, it can be viewed from the production
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side and measured as the total value of final goods and services or the
sum of all value added in the economy.

Macroeconomic output is usually measured by Gross Domestic
Product (GDP) or one of the other national accounts. Economists
interested in long-run increases in output study economic growth.
Advances in technology, accumulation of machinery and other capital,
and better education and human capital all lead to increased economic
output over time. However, output does not always increase
consistently. Business cycles can cause short-term drops in output
called recessions. Economists look for macroeconomic policies that
prevent economies from slipping into recessions and that lead to faster
long-term growth.

Unemployment

The amount of unemployment in an economy is measured by the
unemployment rate, the percentage of workers without jobs in the labor
force. The labor force only includes workers actively looking for jobs.
People who are retired, pursuing education, or discouraged from seeking
work by a lack of job prospects are excluded from the labor force.

Unemployment can be generally broken down into several types
that are related to different causes.

e Classical unemployment theory suggests that unemployment
occurs when wages are too high for employers to be willing to hire more
workers. Other more modern economic theories suggest that increased
wages actually decrease unemployment by creating more consumer
demand. These more recent theories suggest that unemployment results
from reduced demand for the goods and services produced through labor
and suggest that only in markets where profit margins are very low and
the market will not bear a price increase of product or service, will higher
wages result in unemployment.

e  Consistent with classical unemployment, frictional unemployment
occurs when appropriate job vacancies exist for a worker, but the length
of time needed to search for and find the job leads to a period of
unemployment.

o Structural unemployment covers a variety of possible causes of
unemployment including a mismatch between workers' skills and the
skills required for open jobs. Large amounts of structural
unemployment can occur when an economy is transitioning industries

13



and workers find their previous set of skills are no longer in demand.
Structural unemployment is similar to frictional unemployment since
both reflect the problem of matching workers with job vacancies, but
structural unemployment covers the time needed to acquire new skills
not just the short term search process.

e While some types of unemployment may occur regardless of
the condition of the economy, cyclical unemployment occurs when
growth stagnates. Okun's law represents the empirical relationship
between unemployment and economic growth. The original version of
Okun's law states that a 3% increase in output would lead to a 1%
decrease in unemployment.

(from http://community.worldheritage.org/articles/eng/Macroeconomics)

I1. Study vocabulary notes

aggregated indicators — coBoKyIHbIE TIOKa3aTesIn

unemployment rates — yposens 6e3paboTHIIBI

output — 06BEéM TPOU3BOACTBA

emblematic — cuMBONMYHEIN, 3HAKOBEIN

consequences — nmocJeacTBUsA

short-run fluctuations — kparkoBpeMeHHbIE KOIEOaHUS

the business cycle — 1k femoBo# akTHBHOCTH (nepuoduueckue Konebamus
VPOBHsL 0€N0BOU AKMUBHOCU 8 IKOHOMUKE CPAHbL, 8 KONMOPLIX NPUHSMO
8bI0ENAMB Yemblpe (Paswl: NOOveMm, GyMm, cnao u Oenpeccuio)

determinants — netepMuHAHTEI

eNncompass — 0XBaThIBaTh

generate — cozmaBaTh, IPOU3BOAUTH

therefore — ciienoBartenbHO

interchangeably — B3anmo3amensieMo, paBHO3HAYHO

value added — ycmoBHO-umcTast MPOMYKIMsS, A0OABICHHAS CTOMMOCTD
(sanosas npooyxkyust pupmvl, ompaciu, IKOHOMUKU CIPAHBL 8 YEIOM 3d
BbIYENOM CHIOUMOCHIU MAMEPUATO8 U HE3ABEPUIEHHO20 NPOU3800CEA)
national accounts — HapoJHOXO3sHCTBEHHbBIC OANAHCHI, HAIMOHATLHBIC
cyera (cucrema CYETOB [UIS HaWOOJEe TIOHOTO OTPAKEHHs PE3yJIbTATOB
(YHKIHOHUPOBAHHS SKOHOMHKH CTPAHbI B LIEJTIOM)

consistently — mocienoBarenbHo

recession — crmaz, perpecc
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brake down into — pazgenurs

profit margins — urcrast mpuOBLIL

bear — BeIIEpXKHBATH

frictional unemployment — ¢ppuximonnas 6e3padoTuia
appropriate — moaxo it

mismatch — mecooTBeTcTBHE

COVer — BKJII0YaTh

regardless of — mesaBucumo ot

stagnate — 3actaBaThCsl, 3arHUBATh

Okun's law — 3akon OkaHa (o enusHuu be3pabomuyvl Ha 06bEM
HAyuoHanbHo2o npodykma), 3akoH OykeHa

I11. Translate into English

1. Makpo3KkoOHOMUKA — HayKa, u3ydaromas QyHKIIMOHUPOBaHHE
SKOHOMHUKH B LIEJIOM, SKOHOMUYECKON CHCTEMBI KaK €IMHOTO IIEJIOro,
COBOKYITHOCTh DKOHOMHYECKHX SBJICHUH. BriepBole TepMHH OBLI
ynotpeonén Paraapom ®@pumrem 14 aBrycra 1934 roma. OcHoBarenem
COBPEMEHHOM MAaKpOSPKOHOMHUYECKON Teopuu cumrtaercs J[>KoH
Meiinapa Keitnc, nmocne Toro, kak B 1936 rogy OH BBITYCTUI CBOIO
KHUTY «OO0IIIas TEOPHUs 3aHATOCTH, MPOIICHTA U JICHET».

2. MakposKOHOMHKA SBJISIETCS COLMAIBHON Haykoi. [losTomy
SKOHOMUYECKHUE SIBICHUS HE MOAJNAIOTCS TOYHBIM IMPEICKa3aHUsIM; 3a
MaKpPOIKOHOMHYECKUMH areHTaMHi MOYKHO JIUIIh HaOIoAaTh U AeaTh
MIPOTHO3BI Ha 3TUX HAOIIONCHUSAX. DKOHOMHUYECKAs MOJEIb SBISETCS
YHOpOIeHHONW (HOPMOH /st M3ydeHUs] 3KOHOMHKHU B IIeJIoM. MHorue
SKOHOMHYECKHE MOJENd HUMEIOT CepbE3HbIe HEOOCTaTKhH W He
YYUTBHIBAIOT MHOTHE BaKHBIE (PAKTOPBHI.

3. Jlrobas SKOHOMHKA COCTOUT W3 PBHIHKOB M 3KOHOMHYECKHX
areHToB. B Teopuu BBIIENAIOT YETHIPE MAaKPOSKOHOMHUYECKHX areHTa U
TpU pBIHKa. Bce cocTaBnsiomye 9acTh 3KOHOMHUKH COEIMHEHBI MEXTY
€000l KpYyrooOOpOTOM PAaCcXOAO0B, JOXOAOB U PEATIbHBIX [ICHHOCTEHA.

4. B Makpo3KOHOMHKE PacCMaTPUBAIOTCS YETHIPE SKOHOMUYECKUX
areHTa:

o Jlomoxo03siicTBa — SBISIFOTCS BIAJENbLIIAMH AKOHOMHYECKHX

pecypcoB ((pakTOpPOB TPOHU3BOJCTBA), OCHOBHBIE MOTPEOUTEIH

TOBapoOB M yciyr. B kadecTBe M0oXxona MOIyYaroT 3apaboTHYIO
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IIaTy 3a UCIOJb30BaHUE (pUpPMaMH pabodei CHIIBI: OCHOBHOTO
pecypca, MPOU3BOJAMMOro Jomoxo3siicTBamu. Ilmatsar Hamoru
rocyJapcTBy © OT HEro kK€ MOJy4aloT Heo0X0IUMbIe
TpaHC(epThl, Takue Kak IEHCHs, mocodue 1o Oe3paboTHe,
CTHUICHINHU CTYyACHTaM, U APYyTHE.
o OUpPMBI — OCHOBHBIE PON3BOIUTEIN TOBAPOB U YCIIYT, TITaBHAS
IEeNb. MaKCUMH3alusl COOCTBEHHON mpuObUM. SIBisFOTCS
OCHOBHBIMH 3a€MIIIMKAaMH Ha PBIHKE IEHHBIX Oymar. DOupmsl
MOJy4aloT TpPUOBUTL C WHBECTUIMA B TOBaphl M YCIYTH.
OCHOBHBIMH  pacxoJlaMH ¢bupM  SABIAIOTCS ~ HAJIOTH,
WHBECTUIIMOHHEIC PACXOIbI U ITJIaTa JOMOXO3SHCTBAM 32 PECYPCHI.
Jlomoxo3siictBa U GUPMBI  00pa3ylOT YacTHBIH CEKTOp
SKOHOMUKH.
¢ ['ocyapcTBO — OCHOBHOM IMTPOU3BOIUTENH OOIICCTBEHHBIX OJIar,
OCHOBHBIE IIENIM: TIepepacrpe/ielieHie HAIMOHAJIBHOTO 0XOa,
perynarpoBaHUe IKOHOMHUYECKOH aKTHMBHOCTH IPYTHX areHTOB H
priEKOB. [TonydaeT Hanoru — CBOMl OCHOBHOM MCTOYHHUK J0XO0Ja,
TUIATUT TPAHCPEPTHI JOMOXO03SHUCTBAM U CYOCHINU (UpPMaM, ECITH
HEOOXOIMMO, JIeaeT 3aKylKH Ha PBIHKE TOBapoB. ['ocymapcTBo
HEPa3phIBHO KOHTAKTUPYET C (PMHAHCOBHIM PHIHKOM.
YacTHBII CEKTOP C TOCYyAapCTBOM 00OPa3YIOT 3aKPBITYIO SKOHOMHKY.
e IHOCTpaHHBI#  CEKTOp —  MEXKAYHapoJHas TOPIOBJI,
oOpallieHue KanuTaja U IEHHBIX OyMar.
Bce ueThipe MaKpOIKOHOMUYECKHX areHTa 00pa3yroT OTKPHITYIO
SKOHOMHKY

IV. Make the plan to the text. Retell the text

UNIT 4
|. Read the text

Measuring economic activity
There are a large number of statistics produced regularly on the

operation of the world's major economies. The UK's economy is no
exception in this respect. You will probably have noticed that often the
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headlines in newspapers or important items on television news
programs relate to economic data and the implications for individuals
and businesses. A prime example of this occurs when interest rates are
increased: the media responds by highlighting the adverse effects on
businesses with debts and householders with mortgages.

Data is provided on a wide range of aspects of the economy's
operation. Statistics are available to show.

* the level of unemployment
the level of inflation
a country's trade balance with the rest of the world
production volumes in key industries and the economy as a whole
the level of wages
raw material prices, and so forth.

The main statistics illustrating the economy's behavior relate to
the level of activity in the economy. That is, they tell us whether the
economy is working at full capacity using all or nearly all, available
resources of labor, machinery and other factors of production or whether
these resources are being under-utilized.

The unemployment figures for the economy give an indicator of
the level of activity. As the economy moves towards a recession and a
lower level of prosperity it is likely that unemployment figures will rise.
An alternative measure of the level of activity is national income
statistics, which show the value of a nation's output during a year.
Economists use the term Gross National Product to describe this data.
Changes in the level or trends of such key data have great significance
for businesses, as we shall see later.

There are numerous sources of data on the economy of which we
can make use. The government publishes much through the Treasury,
Department of Trade and Industry, the Bank of England and the
Department of Employment. The Central Statistical Office, which was
established during the Second World War, publishes about half of the
government's economic data.

Much of this is contained in its annual publication, "The Annual
Abstract of Statistics”. It also publishes the equally valuable "Social
Trends" annually. Additionally, private organizations, such as the
banks, building societies and universities, publish figures on various
aspects of the economy's performance.

% % % %
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Economic statistics are presented in many forms, the most
common being graphs and tables. Although these statistics can be
valuable in assisting managers, they should be treated with some caution
when predicting the future trend of the economy and thus helping the
business to take effective decisions.

(from https://docplayer.net/15297542-Measuring-economic-activity.html)

I1. Study vocabulary notes

to measure — u3mMepsITh, PACCUMTHIBATD, OIICHUBATH

economic activity — skoHoMuuecKast IesSTeIHOCTh

IS no exception in this respect — B 5ToM OTHOILICHUY HE SIBIISCTCS
UCKITIOUYCHHUEM

important items — BayxHbIe BOIIPOCHI, TIPOOIEMBI

to relate to — oTHOCHTBCS K YeMy-I100, UMETH OTHOIIICHHE; PACCKA3BIBATH
by highlighting the adverse effects on... — B mepByto odepens ocBermast
HEeOJIaroNMpHUATHOE BIUSHHUE HA...

householder — nomoBnanenen, JOMOXO3IUH

household — nomarmHee xo3siicTBO

mortgage — 3aknanHas

data — manHbIE

on a wide range of aspects — mo cambIM pa3HOOOPa3HBIM aCTIEKTaM
statistics are available to show — crarucruka mokassiBaet

trade balance — Toprogusiit 6ananc

key industries — ocHOBHBIE OTPACIIN MPOMBIIUICHHOCTH

wages — 3apaboTHas 1iara (pabouux)

salary — okma, »KaoBaHbe (CyHCaALUiUX)

raw material prices — meHsI Ha ChIpbe

at full capacity — Ha MoJIHy 0 MOIIIHOCTb

available resources — noctymtbie, UMEIOIINECS B HATHYUH PECYPCHI
labor — Tpyn

machinery — o6opyxoBaHue

factors of production — npou3BoacTBeHHBIE (HaKTOPHI, HAKTOPHI
MIPOU3BOJICTBA (MPYO, 3eMis, NPUPOOHbBIE PeCypPCbl, KAnumai)

to be under-utilized — He ucnonb30BaTHCS MOTHOCTHIO
unemployment figures — koiaudecTBo 6€3pabOTHBIX

indicator — nokasareb
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national income — HarMOHATBHBIN TOXO/T

the value of a nation's output — orieHka 0ObeMa IMPON3BOACTBA CTPAHEI
Gross National Product (GNP) — BasioBoit HarmonansHbIid ipoaykT (BHIT)
trend — HanpaBneHUE, TEHACHIUS, TPSH]

the Treasury — I'ocymapcTBeHHOE Ka3HAYeHCTBO. MUHHCTEPCTBO
¢unancos (8 Berukobpumanuu)

the Department of Employment — MunmcTepcTBO 110 Bompocam
3aHATOCTH (8 Benuxobpumanuu)

the Central Statistical Office — [leHTpaibHOE CTATHCTHYECKOE YIIPABIICHHE
to contain — coaepxaTh

equally valuable — takoii »xe BasKHbI#

building societies — arzn. cTpouTensHBIe 00IIECTBA (CReYUAU3UPOBAHHbIE
cOepecamenvhbie YupercoeHus)

graphs and tables — rpaduku 1 TabaHIBI

to assist — momoraTs, OKa3LIBaTh IOMOIIHL

they should be treated with some caution — k 3TUM JaHHBIM ClieyeT
OTHOCHTBCSI C HEKOTOPOM OCTOPOIKHOCTBIO

I11. Translate into English

1. K odunuanbHBIM CTaTHCTUYECKUM JaHHBIM [0 YPOBHIO
MHQISUY B CTPaHE CIEILyeT OTHOCUTHCS C OCTOPOKHOCTBHIO.

2. BanoBoii HalMOHAJIBHBIA MPOAYKT — 3TO COBOKYITHOCTH TOBAapOB
U YCIIYT, IIPOU3BEICHHBIX HALIMOHAIBHON S3KOHOMHUKOM 32 TOJI.

3. O0beM TpOM3BOJICTBA TPOAYKIMU B KIFOUEBBIX OTPACIISIX
NPOMBIIUIEHHOCTH B 3HAYUTENBbHOM CTENEHM IOKA3bIBAE€T YPOBEHB
AKTUBHOCTH HACEJICHUSI.

4. Ecnu B DKOHOMHKE OTMEYaeTcs MaJeHHEe MPOU3BOJICTBA, TO
CJIEZICTBUEM 3TOTO CTaHOBHUTCA POCT 0e3padoTHIBI M HOHIKEHHE
YPOBHS 3apILIATHL.

5. CpenctBa MaccoBOit MH(pOPMAIMK COOOIIIIN 00 OTPULIATEIIEHOM
BJIMSTHAM Ha TIPOU3BOACTBO YBEIMUMBLICHCS IPOLICHTHON CTaBKU.

1VV. Write annotation to the text
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UNIT 5
|. Read the text

Mathematical economics

Mathematical economics is the application of mathematical
methods to represent theories and analyze problems in economics. By
convention, the applied methods refer to those beyond simple geometry,
such as differential and integral calculus, difference and differential
equations, matrix algebra, mathematical programming, and other
computational methods. An advantage claimed for the approach is its
allowing formulation of theoretical relationships with rigor, generality,
and simplicity.

It is argued that mathematics allows economists to form
meaningful, testable propositions about wide-ranging and complex
subjects which could less easily be expressed informally. Further, the
language of mathematics allows economists to make specific, positive
claims about controversial or contentious subjects that would be
impossible without mathematics. Much of economic theory is currently
presented in terms of mathematical economic models, a set of stylized
and simplified mathematical relationships asserted to clarify
assumptions and implications.

Broad applications include:

e optimization problems as to goal equilibrium, whether of a
household, business firm, or policy maker

e static (or equilibrium) analysis in which the economic unit (such as
a household) or economic system (such as a market or the economy)
is modeled as not changing

e comparative statics as to a change from one equilibrium to another
induced by a change in one or more factors

e dynamic analysis, tracing changes in an economic system over time,
for example from economic growth.

Formal economic modeling began in the 19th century with the
use of differential calculus to represent and explain economic behavior,
such as utility maximization, an early economic application of
mathematical optimization. Economics became more mathematical as a
discipline throughout the first half of the 20th century, but introduction
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of new and generalized techniques in the period around the Second
World War, as in game theory, would greatly broaden the use of
mathematical formulations in economics.

This rapid systematizing of economics alarmed critics of the
discipline as well as some noted economists. John Maynard Keynes,
Robert Heilbroner, Friedrich Hayek and others have criticized the broad
use of mathematical models for human behavior, arguing that some
human choices are irreducible to mathematics.

The use of mathematics in the service of social and economic
analysis dates back to the 17th century. Then, mainly in German
universities, a style of instruction emerged which dealt specifically with
detailed presentation of data as it related to public administration. Gottfried
Achenwall lectured in this fashion, coining the term statistics. At the same
time, a small group of professors in England established a method of
"reasoning by figures upon things relating to government" and referred to
this practice as Political Arithmetick. Sir William Petty wrote at length on
issues that would later concern economists, such as taxation, Velocity of
money and national income, but while his analysis was numerical, he
rejected abstract mathematical methodology. Petty's use of detailed
numerical data (along with John Graunt) would influence statisticians and
economists for some time, even though Petty's works were largely ignored
by English scholars.

The mathematization of economics began in earliest in the 19th
century. Most of the economic analysis of the time was what would later
be called classical economics. Subjects were discussed and dispensed
with through algebraic means, but calculus was not used. More
importantly, until Johann Heinrich von Thiinen's The Isolated State in
1826, economists did not develop explicit and abstract models for
behavior in order to apply the tools of mathematics. Thinen's model of
farmland use represents the first example of marginal analysis. Thiinen's
work was largely theoretical, but he also mined empirical data in order
to attempt to support his generalizations. In comparison to his
contemporaries, Thinen built economic models and tools, rather than
applying previous tools to new problems.

Meanwhile a new cohort of scholars trained in the mathematical
methods of the physical sciences gravitated to economics, advocating and
applying those methods to their subject, and described today as moving
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from geometry to mechanics. These included W.S. Jevons who presented
paper on a "general mathematical theory of political economy” in 1862,
providing an outline for use of the theory of marginal utility in political
economy. In 1871, he published The Principles of Political Economy,
declaring that the subject as science "must be mathematical simply because
it deals with quantities.” Jevons expected the only collection of statistics for
price and quantities would permit the subject as presented to become an
exact science. Others preceded and followed in expanding mathematical
representations of economic problems.
(from https://en.wikipedia.org/wiki/Mathematical_economics)

I1. Study vocabulary notes

mathematical economics — maremaTudeckas SKOHOMHKA (HaIpaBJIeHHE
9KOHOMHMYECKOM TEOpHH, CBA3aHHOE CO CTPOroll MareMaTH4YeCcKOM
(bopmMasm3armeit TeOPeTHIECKHX IOMYIICHN# 1 BBIBOJIOB)

by convention — o ompeneneHnto, COrIacHoO MPaBUITY

difference — pasuuma, mpotuBopeune

matrix algebra — anredpa matpun

rigor — TOYHOCTB, TIIATEIBHOCTD

generality — yauBepcaibHOCTE, 0600IIEHHE

propositions — yrBepxaeHus

meaningful — KOHCTPYKTHUBHBIH, COIEpKATETBHBIN

testable — koHTpOMPYEMBIii, OIAFOIUICS TIPOBEPKE, POBEPSEMBIit
stylized — crunm3oBaHHBIH

implications — 3HayeHus

induced — BrI3BaHHEIHN, HABA3aHHEIM

irreducible — HerpuBOIMMBIH, HETTPUMEHUMBII

to coin — npumymars, n300pecTu

reasoning by figures upon — maTemaTruecKoe, YUCI0BOE OOOCHOBAHKE
political arithmetick — momuruyeckas apupmernka (tepmun Y. Tlertn s
0003HAuCHHsI HAayKH, 3aHUMAOIICHCS WM3MEPCHHEM M H3y4YCHHEM
YCTPOMCTBA HKOHOMHYECKOM, COLMAIBHON W MONUTUYECKOW CTPYKTYPHI
o0riecTBa; JaBajga HMH(OPMAIMIO TOCYIAPCTBEHHBIM MPABUTEISIM TSI
yIIpaBJIEHUS CTPaHO#)

at length — mogpo6HO

velocity of money — ckopoctsb obparieHus qeHer
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numerical — arncoBoii; TUMPOBOI; YNCITEHHBIH

mathematization — maremaTn3anus

dispense with — o06xoxuTbcs 63 yero-mubo

marginal analysis — Map>KuHaJIbHBINH aHATH3 (AHATH3 CeOECTOUMOCTH
HPOIYKIIMU HIIH YCIIYT)

generalizations — 06061IeHst

cohort [kouvho:rt]| — rpynma, nmokonexue

outline — ocHOBHBIE TIPHUHIIUIIBL, TOJOKEHHUS

precede — uatu Briepé, MPEBOCXOUTh

I11. Translate into English

1. Maremaruveckas 3KOHOMHKA — cdepa TEOPETUUECKOH U
MPUKJIAHOM HAy4YHOW JESTEIBLHOCTH, I1IeJIbI0 KOTOpPOH sIBisieTCA
MaTeMaTH4ecKu (HOpMaTM30BaAHHOE OIMCAHUE YKOHOMUYECKUX OOBEKTOB,
MPOLIECCOB U SIBJICHUH.

2. MatemaTH4ecKre METO/bI TO3BOJITIOT YETKO, IPOCTO, CTPOro U
0000mEHHO (POPMYIIMPOBATh KITFOUEBBIE TCOPETUICCKUE TTOJIOKCHUS M
JIeTIaTh Ha UX OCHOBE MPAKTUYCCKUE BHIBOJIBL.

3. VTBepKmaercs, 4YTO MareMaTWMKa TIO3BOJSIET AKOHOMHCTAM
(hopMyITHpPOBATH COJIEPKATEILHBIC M TIPOBEPSIEMbIC THIIOTE3bI B OTHOLICHHN
IIMPOKOrO Kpyra KOMIUIEKCHBIX SIBJICHHHM, OINHMCaHHE KOTOphIX 0Oe3
TIPUBJICYCHHUS MATEMAaTHUYECKOT O arTapaTa MpeACTaBIseTcst 0osiee CII0KHbBIM.

4, CoBpeMeHHOE TIPOU3BOJICTBO — 3TO CTPOTO cOAaTaHCHPOBAaHHAS
paboTa MHOTHX MpEANPUSATHN, KOTOpas OOECIeYnBACTCS pPEIICHHEM
OTPOMHOTO YHCIIa MaTeMaTHYeCKUX 3amad. OTol paboToil 3aHsATa
OTpOMHas apMUsT SKOHOMUCTOB, INTAHOBUKOB M OYXTalTepoB, a pacyeThl
BEAYT TBHICAYM DJIEKTPOHHBIX BBIYMCIUTENBHBIX MamuH. Cpeau Takux
3a7a4 U MPOBEACHUE PACUETOB IJIAHOB MPOM3BOJCTBA, M ONpEelICHUE
HanOoJiee BBITOAHOTO Pa3MELICHHUs] CTPOUTENBHBIX 00BEKTOB, U BHIOOD
HanOoJiee IKOHOMHBIX MapIlpyTOB IMEPEBO30K U T. J. Maremaruueckas
9KOHOMHKA 3aHUMAETCsl Takke (hOPMaJM30BaHHBIM MaTEMAaTHYECKUM
ONMCAaHHEM YK€ W3BECTHBIX JKOHOMHYECKUX SIBICHUH, MPOBEPKOM
pPa3NMYHBIX TUNOTE3 Ha OKOHOMHYECKHX CHCTEMax, OIHCAHHBIX
HEKOTOPHIMU MaTEMaTHYECKHUMHU COOTHOIICHHUSIMHU.

5. Henerkoii npoGneMoii B MaTeMaTHIeCKOH 3KOHOMUKE SIBILSIETCS
COTIOCTaBJICHHUE TEOPHH U TIPAKTUKH: SKOHOMHYECKUE TIOKA3aTeIIH U3MEPSITh
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KpaifHe TPY/JHO — W3MEPSIOTCS OHM He Ha JTabOpaTOPHBIX YCTAHOBKAX,
HAOIONICHUS YIACTCS MTPOBOINUTH KpaiHEe PeKo (BCIIOMHHTE TieperwcH!),
MIPOBOZIATCS OHM B Pa3HBIX YCIOBHSX U COIEPIKAT MAacCy HETOUHOCTEH.
[losTOMy 371€CH TPYHO MCIIONB30BaTh OIBIT W3MEPEHUH, HAKOTUICHHBIA B
JPYTHX HayKaxX, ¥ TpeOyeTcs pa3paboTka CrielUaIbHBIX METOIOB.

6. PazBuTHE MaTeMaTHYECKONW YKOHOMHUKH BBI3BAJIO IMOSIBIICHHE
MHOTHUX MaTeMaTHYEeCKMX TEOpUH, OOBEAMHSIEMBIX Ha3BaHHEM
«MaTeMaTHIECKOe MPOTrPaMMHUPOBAHUE.

IV. Summarize the text

UNIT 6
I . Read the text

Mathematical optimization

In mathematics, mathematical optimization (or optimization or
mathematical programming) refers to the selection of a best element from
some set of available alternatives. In the simplest case, an optimization
problem involves maximizing or minimizing a real function by selecting
input values of the function and computing the corresponding values of
the function. The solution process includes satisfying general necessary
and sufficient conditions for optimality. For optimization problems,
specialized notation may be used as to the function and its input(s). More
generally, optimization includes finding the best available element of
some function given a defined domain and may use a variety of different
computational optimization techniques.

Economics is closely enough linked to optimization by agents in
an economy that an influential definition relatedly describes economics
gua science as the "study of human behavior as a relationship between
ends and scarce means" with alternative uses. Optimization problems run
through modern economics, many with explicit economic or technical
constraints. In microeconomics, the utility maximization problem and its
dual problem, the expenditure minimization problem for a given level of
utility, are economic optimization problems. Theory posits that
consumers maximize their utility, subject to their budget constraints and
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that firms maximize their profits, subject to their production functions,
input costs, and market demand.

Economic equilibrium is studied in optimization theory as a key
ingredient of economic theorems that in principle could be tested against
empirical data.

Optimality properties for an entire market system may be stated
in mathematical terms, as in formulation of the two fundamental
theorems of welfare economics and in the Arrow-Debreu model of
general equilibrium. More concretely, many problems are amenable to
analytical (formulaic) solution. Many others may be sufficiently
complex to require numerical methods of solution, aided by software.
Still others are complex but tractable enough to allow computable
methods of solution, in particular computable general equilibrium
models for the entire economy.

Linear and nonlinear programming have profoundly affected
microeconomics, which had earlier considered only equality
constraints. Many of the mathematical economists who received Nobel
Prizes in Economics had conducted notable research using linear
programming: Leonid Kantorovich, Leonid Hurwicz, Tjalling
Koopmans, Kenneth J. Arrow, and Robert Dorfman, Paul Samuelson,
and Robert Solow. Both Kantorovich and Koopmans acknowledged that
George B. Dantzig deserved to share their Nobel Prize for linear
programming. Economists who conducted research in nonlinear
programming also have won the Nobel prize, notably Ragnar Frisch in
addition to Kantorovich, Hurwicz, Koopmans, Arrow, and Samuelson.

Linear optimization

Linear programming was developed to aid the allocation of
resources in firms and in industries during the 1930s in Russia and
during the 1940s in the United States. During the Berlin airlift (1948),
linear programming was used to plan the shipment of supplies to prevent
Berlin from starving after the Soviet blockade.

Nonlinear programming

Extensions to nonlinear optimization with inequality constraints
were achieved in 1951 by Albert W. Tucker and Harold Kuhn.

The Kuhn-Tucker approach generalized the classic method of
Lagrange multipliers, which (until then) had allowed only equality
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constraints. The Kuhn-Tucker approach inspired further research on
Lagrangian duality, including the treatment of inequality constraints.

Functional analysis

It was in the course of proving of the existence of an optimal
equilibrium in his 1937 model of economic growth that John von
Neumann introduced functional analytic methods to include topology in
economic theory. Following von Neumann's program, Kenneth Arrow
and Gérard Debreu formulated abstract models of economic equilibria
using convex sets and fixed—point theory. In introducing the Arrow-
Debreu model in 1954, they proved the existence (but not the uniqueness)
of an equilibrium and also proved that every Walras equilibrium is Pareto
efficient; in general, equilibria need not be unique.

In Russia, the mathematician Leonid Kantorovich developed
economic models in partially ordered vector spaces, that emphasized the
duality between quantities and prices.

(from https://en.wikipedia.org/wiki/Mathematical_optimization)

I1. Study vocabulary notes

input values — BxoHbIE [IEHHOCTH

optimality — onrtuMaasHOCTD

specialized notation — crieranu3upoBaHHOE 0003HAYCHUE

scarce — orpaHU4eHHBINA, CKYTHBIN

expenditure minimization — MuHEMU3aIMS PACXOI0B

posit — yrBepkIaTh

subject to — Garomapsi 4emy-To

budget constraints — GromkeTHOE OrpaHUYEHHE

input costs — 3aTpaTel HA peCypCHI

test against — rectupoBaTh Ha

properties — coiicTBa

fundamental theorems of welfare economics — byunamenranpHas
TeopeMa SKOHOMHUKH OJ1aroCOCTOSHUS

Arrow-Debreu model of general equilibrium — mozxesns Dppoy-Jledpe-
MakKuusu (modens o0bwe20 pasnogecusi, HeUmMpanvhdas K mMuny
nPoOU3600CMBEEHHOU (DYHKYULL)

amenable — mognaromuiics

sufficiently — nocrarouso
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tractable — mocyIHBIMA, CrOBOPUHBHIIA

in particular — B wacTHOCTH, B 0COOEHHOCTH

computable general equilibrium model — Bbrunciumas Monens ooOmero
paBHOBECHSI

equality constraints — orpanmueHme THITA paBEHCTBA

acknowledge — npusnaBartb

Berlin airlift — Bepnunckuit Bo3mytiHbiit MocT (Hem. Berliner Luftbriicke)
— Ha3BaHUE OIEpalud 3alaJHbIX COIO3HHUKOB IO aBHACHAOKCHHUIO
3anagHoro bepiuHa mMpogoBOIBLCTBUEM BO BpeMsi OJIOKaIbl TOPOa CO
croponsl CCCP.

Lagrange multipliers — wmuoxutenu Jlarpamwka (donornumenshule
MHOdCUMeENY, npeodpasyiowue yenesyio QYHKYuIo IKCMpemaibHou
3a0ayu GbINYKI020 NPOSPAMMUPOSAHUS. U NOMOAIOWUE NPOBEPUMD
ONMUMATLHOCTb HAUOEHHO20 OONYCIMUMO20 PEULeHUSL)

duality — nBOMCTBEHHOCTB, TyaaIbHOCTH

treatment — TpakToBKa

CONvex Sets — BBIIYKJIOE MHOYKECTBO

fixed—point theory — Teopust HEMOABMIKHBIX TOUEK

Pareto efficiency — sppexrrBHOCTE 110 ITaperTo (kpureprii d3pHEKTUBHOCTH
CHCTEMBI B YCIIOBHSIX CBOOOIHOM KOHKYPCHIIMH (CTETICHb MCIIOIB30BaHHS
PECYPCOB, MPH KOTOPOH YTy UIICHHE TTONOKEHHUS CyObeKTa HEBO3MOXKHO 0e3
YXY/IIICHUS OJIOKEHHUSI IPYTOro)

partially ordered vector spaces — 4acTUYHO YIOPSIOYEHHOE BEKTOPHOE
HPOCTPAHCTBO

gua — B Ka4ecTBe, KaK

I11. Translate into English

1. B matematuke, nHGOPMATHKE, SKOHOMHUKE HJIH MEHEPKMEHTE,
MaTeMaTH4yecKas ONTHMHU3alus (aJbTEPHATUBHO, ONTUMM3ALNSL WM
MaTeMaTHYECKOE ITPOTPaMMHPOBAHIE) SBISIOTCS BBLIOOPOM ITydUIIIETO
3NIeMEeHTa (OTHOCHTEIILHO HEKOTOPhIX KPHTEPHUEB) OT HEKOTOPOTO
HabOpa TOCTYIHBIX ANBTEPHATHB.

2. B camoMm mipocToM cirydae mpo0OiieMa ONTHMH3AIMA COCTOMT M3
VBENTMYEHNST WM YMEHBIIEHHUS pPealbHOW (YHKIHM, CHCTEMATHUECKH
BBIOUpasi BXOJHBIC LIEHHOCTH W3 TIO3BOJICHHOTO HAabOpa ¥ BBIUKCISS
LIEHHOCTh (DYHKIIUH.
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3. Maremarmdeckoe porpaMMHpOBAHUE — 3TO 00JIACTh MATEMATHKH,
pa3palaThIBAIOLIAsl TEOPHIO, YMCIICHHBIE METOMbl PEIICHUS] MHOIOMEPHBIX
33024 C OrpaHMYCHWsMHA. B OTIMYMe OT KIacCHYecKOd MaTeMaTHKH,
MaTeMaTUyeckoe MPOrpaMMHUPOBAHME  3aHUMACTCS — MaTeMAaTHYCCKUMHU
METOlaMH pEILEHUsT 3aa4 HaxXOXKACHWS HAWIydlllMX BapuUaHTOB W3 BCEX
BO3MOJKHBIX.

4. 3amauum JTUHEWHOTO NPOrPaMMHPOBaHUS OBUIM TEPBBIMHU
nopoOHO U3YYEHHBIMH 3aJjauaMy IIOMCKa SKCTpeMyMa GYHKUUI mpu
HaJIMYHUH OTpaHudeHUH Tuma HepaBeHCTB. B 1820 roxy @ypbe u 3aTemM
B 1947 roay JlaHuur mpeniokuia METOX HaIlpaBlIeHHOTO mepebopa
CMEKHBIX BEPIIMH B HaNpaBlICHUH BO3pPACTaHUs LEIeBOH pyHKIMU —
CHUMIIJIEKC-METO/I, CTaBILIUI OCHOBHBIM IIPH PEIIEHUH 33124 JIMHEHHOro
IpOrpaMMHUPOBAHUS.

5. JluneitHoe mnporpammupoBanue (LP), Tum  BbImyKIoro
NPOrpaMMHpPOBAHMS, H3y4aeT Ciydail, B KOTOPOM OOBEKTHBHAS
¢ynxws f iHeiHa, 1 HabOp OrpaHUYEHMUI ONPEJIENICH, UCTIONB3YS TOIBKO
JIMHEHHBIE paBeHCTBA W HepaBeHCTBA. Takodi HaOOp Ha3bIBAIOT
MHOT'OI'PaHHUKOM, €CJIM OH OIPaHUYEH.

6. Tepmun «npunimn [TapeTo» ObLT BBeieH B 00ux01 [Ixo3edom
Ixypanowm, NpU3HAHHBIM CBETHJIOM YIIPaBIIEHYECKOTO
KOHCYNbTHpOBaHUs. J[KypaH yTBepXkzZan, 4YTO BO BCEX MACSHUSX
Yyesi0BeKa 0OJIbIIasi 4acTh Pe3yJIbTaTOB JIOCTUTAETCs MEHbILIEH 4acThio
yCUIMHA. DTOT MPUHIHII TAK)KE HA3BIBACTCS «3aKOHOM JHcOaiaHCca.

7. Optima orpaHMYeHHBIX PAaBEHCTBOM MPOOJIEM MOXET OBITh
HalimeH MetogoM MHOXuTens Jlarpamka. Optima mpobieM c
OTpaHWYEHHMSIMH PABEHCTBA W/WIIM HEPABEHCTBA MOXKET OBITH HalijeH,
ucnonb3ys 'Karush—-Kuhn-Tucker ycnosus.

8. Muoxwuremn Jlarpamka [Lagrange multipliers] — nononxurensHbie
MHOKHTENH, TIpeoOpasylonye eieByro (DYHKIMIO SKCTPEMAITBHON 3a1aqu
BBIITYKIJIOTO MPOTPaMMHUPOBaHHS (B YaCTHOCTH, JIMHEHHOTO
NPOTPaMMHPOBaHHs1) TIPH €€ PEILIEHUH OJHUM U3 KJIACCHUYECKHX METOIO0B —
METOJIOM Pa3peIIaroIINX MHOXUTENNeH (MeTomoM Jlarpamka). [lomydaeHnas
(YHKIHS HOCUT Ha3BaHKeE JIarpamkuaH nin GyHKiws Jlarpamka.

IV. Make the plan to the text. Retell the text
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UNIT 7
I . Read the text

Econometrics

Econometrics is the application of mathematics, statistical
methods, and computer science, to economic data and is described as the
branch of economics that aims to give empirical content to economic
relations. More precisely, it is “the quantitative analysis of actual
economic phenomena based on the concurrent development of theory and
observation, related by appropriate methods of inference”. An
introductory economics textbook describes econometrics as allowing
economists "to sift through mountains of data to extract simple
relationships." The first known use of the term "econometrics” (in cognate
form) was by Polish economist Pawet Ciompa in 1910. Ragnar Frisch is
credited with coining the term in the sense in which it is used today.

Basic econometric models: linear regression

The basic tool for econometrics is the linear regression model. In
modern econometrics, other statistical tools are frequently used, but
linear regression is still the most frequently used starting point for an
analysis. Estimating a linear regression on two variables can be
visualized as fitting a line through data points representing paired values
of the independent and dependent variables.

For example, consider Okun's law, which relates GDP growth to
the unemployment rate. This relationship is represented in a linear
regression where the change in unemployment rate (& Unemployment)
is a function of an intercept (%), a given value of GDP growth
multiplied by a slope coefficient 51 and an error term, €:

A Unemployment = Jy + 3;Growth + .

The unknown parameters Jo and 1 can be estimated. Here /1 is
estimated to be —1.77 and 5o is estimated to be 0.83. This means that if
GDP growth increased by one percentage point, the unemployment rate
would be predicted to drop by 1.77 points. The model could then be
tested for statistical significance as to whether an increase in growth is
associated with a decrease in the unemployment, as hypothesized. If the
estimate of 51 were not significantly different from 0, the test would fail
to find evidence that changes in the growth rate and unemployment rate
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were related. The variance in a prediction of the dependent variable
(unemployment) as a function of the independent variable (GDP
growth) is given inpolynomial least squares.

Econometrics may use standard statistical models to study
economic questions, but most often they are with observational data,
rather than in controlled experiments. In this, the design of observational
studies in econometrics is similar to the design of studies in other
observational disciplines, such as astronomy, epidemiology, sociology
and political science. Analysis of data from an observational study is
guided by the study protocol, although exploratory data analysis may by
useful for generating new hypotheses. Economics often analyzes systems
of equations and inequalities, such as supply and demand hypothesized to
be inequilibrium. Consequently, the field of econometrics has developed
methods for identification and estimation of simultaneous-equation
models. These methods are analogous to methods used in other areas of
science, such as the field of system identification in systems analysis and
control theory. Such methods may allow researchers to estimate models
and investigate their empirical consequences, without directly
manipulating the system.

One of the fundamental statistical methods used by
econometricians is regression analysis. Regression methods are
important in econometrics because economists typically cannot use
controlled experiments. Econometricians often seek illuminating
natural experiments in the absence of evidence from controlled
experiments. Observational data may be subject to omitted-variable bias
and a list of other problems that must be addressed using causal analysis
of simultaneous-equation models.

(from https://en.wikipedia.org/wiki/Econometrics)

II. Study vocabulary notes

precisely — Touno

quantitative analysis — konMyecTBEHHbINM aHATIH3
concurrent development — mapasensHoe pa3BUTHE
methods of inference — crpaTerus noruyeckoro BHIBOAA
to sift through — paccmarpuBaTh, H3yuatsb
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inpolynomial least squares — Muoro4IIEH, ITOAYIEHHBI METOIOM
HAWMEHBIIINX KBAIPATOB

exploratory data analysis — pa3sBemouHblii aHamM3 JaHHBIX (METOX
CTaTHCTHYECKOTO aHAIN3a, TPEIIIONAraloNii N3YYCHUE HWMEIOIIIXCS
JIaHHBIX; TPUMEHSACTCS VISl HAXOXKICHUS CBSI3CH MEXIY MEePEeMEHHBIMU
B CUTYyalUsX, KOIJla OTCYTCTBYIOT HJIM HEIOCTATOYHBI aAlpPHOPHBIC
NPE/ICTABICHHS O TIPHUPOE STHX CBS3CH)

simultaneous-equation models — crictema oHOBpeMeHHBIX ypasHeHwii (COY)
empirical consequences — sSMITUPHUIECKHE TTOCIIEICTBIS

regression analysis — perpeccuoHHBIN aHATU3

omitted-variable bias — cMereHne BeiieCTBIE MPOMYIIEHHBIX IEPEMEHHBIX
causal analysis — npuurHHBIH aHATH3

Il. Translate into English

1. DxoHOMeTpHMKa — HayKa, W3YydYaromas KOJIMYECTBEHHBIC U
Kau€CTBEHHBIC SKOHOMHYECKHE B3aMOCBSI3H € MTOMOILBK MaTEMAaTUYECKUX
U CTATUCTUYECKUX METOOB U MOJEIEH.

2. Teopernueckasi 3KOHOMETPUKA PACCMATPUBACT CTATUCTUUECKUE
CBOIICTBA OILIEHOK U UCTIBITAHUM, B TO BpeMs KaK NPHUKJIaJIHAs SKOHOMETPUKA
3aHUMACTCS. NPUMEHEHUEM HKOHOMETPUYECKUX METOJOB JUIS OLICHKU
SKOHOMHUYECKHUX TEOPHIL.

3. BaxHpIM 3TanoM BO3HHKHOBCHHS DSKOHOMETPHKH SIBHJIOCH
pasBUTHE CTaTUCTUUECKOW Teopun B Tpynax @. I'ansrona, K. IIupcona,
@. Dmxyopra. OTH y4€HbIE NPEIONPEACTHIN NEPBbIE MPUMEHEHUS
MapHON KOPPEJSIUU.

4. ]Iyt aneKBaTHOTO ONIFICAHUS CIIOYKHBIX BHYTPEHHE HEOTHOPOTHBIX
SKOHOMHYECKHUX TMPOLIECCOB, KAaK MPABWIO, MPUMEHSIOTCS CUCTEMBI
SKOHOMETPUYECKHX YpaBHEHWA. B Ooiee MpOCTBIX CIOydasx MOXHO
HCIIONTB30BaTh M TIPOCTHIC M30JIMPOBAHHBIC YPABHEHHS.

5. HabnroneHune 3a S9KOHOMHUYECKHMH TAHHBIMH TIOKa3bIBAET, YTO
JIMHEHHBIE COOTHOIICHUSI YacTO BCTpEUaloTCs Ha mpakTuke. [Ipu aTom
JIOTUYHO HAYMHATh aHAJu3, ONHPaAsCh HA CaMyl0 IIPOCTYIO
MIPEANOCHIUIKY, KOTOpasi KOppeIupoBaHa ¢ 001eil Teopueil.

6. DKOHOMETPHKA — 3TO HE TOXKE CAMOE, YTO SKOHOMUYECKAs CTATHCTHKA.
Ona Ha UAECHTUYHA ¥ SKOHOMUYECKOW TEOPHH, XOTS 3HAUUTESIbHAS YacTh 3TOM
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TEOPUM HOCHUT KOJIMYECTBEHHbI Xapakrep. OKOHOMETpHKa HE SIBIETCA
CHHOHVMOM IPHJIO;KEHAA MaTEMATUKH K SKOHOMUKE.

7. DKOHOMETpHKA CBS3aHA C U3YYEHHEM SMIIMPUIECKUX JAHHBIX
CTaTHCTUYECKMMHM METOJaMH; IIeJIb 3TOr0 — IpOBEpKa THUIIOTE3 H
OIIEHKAa COOTHOIIEHUM, TTPEAJIOKEHHBIX SIKOHOMUYECKON Teopueit. B To
BpeMsl KaKk MaTeMaTH4ecKass OJKOHOMHMKA 3aHHMAEeTCsl  YHCTO
TEOPETUYECKUMH aCIIEKTaMU IKOHOMHUYECKOT 0 aHAJIN3a, SKOHOMETPHKA
MBITAETCS  MOABEPTHYTH  NPOBEPKE  TEOPWUH, KOTOpBIE  YKe
MIPEJICTaBJIEHBI B SIBHOW MaTematndeckor (opme. OmHAKO, 9acTO ITH
JBe 00J1aCTH SKOHOMHUYECKON HAayKH NepecekaroTces'.

8. TeopeTnyeckass 3KOHOMETPUKA PACCMATPUBAET CTATUCTUYECKHE
CBOICTBA OIICHOK M MICTIBITAHHIA, B TO BPEMS KaK ITPUKJIaTHAst 5KOHOMETPUKA
3aHUMAaeTCs TNPUMEHEHHEM SKOHOMETPHYECKMX METOAOB MMl OLEHKU
SKOHOMHWYECKHX TEOpUH. OKOHOMETPHKA JA€T WHCTPYMEHTapuid st
SKOHOMHUYECKHUX M3MEPEHHH, a TakKe METONOJIOTHIO OLIEHKH MapaMeTpoB
MOIeNe MUKPO- ¥ MAKPOIKOHOMHKH.

IV. Make short summary of the text

UNIT 8
I . Read the text

Positive and normative economics

In studying economics, it is important to distinguish two branches
of the subject. The first is known as "positive economics", the second
as "normative economics".

Positive economics deals with objective or scientific explanations
of the working of the economy. The aim of positive economics is to
explain how society makes decisions about consumption, production,
and exchange of goods. The purpose of this investigation is twofold: to
satisfy our curiosity about why the economy works as it does, and to
have some basis for predicting how the economy will respond to
changes in circumstances.

Normative economics is very different. Normative economics offers
prescriptions or recommendations based on personal value judgements.
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In positive economics, we hope to act as detached scientists.
Whatever our political persuasion, whatever our view about what we
would like to happen or what we would regard as "a good thing", in the
first instance we have to be concerned with how the world actually
works. At this stage, there is no scope for personal value judgements.
We are concerned with propositions of the form: if this is changed then
that will happen. In this regard, positive economics is similar to the
natural sciences such as physics, geology or astronomy.

Here are some examples of positive economics in action.
Economists of widely differing political persuasions would agree that,
when the government imposes a tax on a good, the price of that good
will rise. The normative question of whether this price rise is desirable
is entirely distinct. Similarly, there would be substantial agreement that
the following proposition of positive economics is correct: favorable
weather conditions will increase wheat output, reduce the price of
wheat, and increase the consumption of wheat. Many propositions in
positive economics would command widespread agreement among
professional economists.

Of course, as in any other science, there are unresolved questions
where disagreement remains. These disagreements are at the frontiers
of economics. Research in progress will resolve some of the issues but
new issues will arise and provide scope for further research.

Although competent and comprehensive research can in principle
resolve many of the outstanding issues in positive economics, no
corresponding claim can be made about the resolution of disagreement
in normative economics.

Normative economics is based on subjective value judgements,
not on the search for any objective truth. The following statement
combines positive and normative economics: "The elderly have very
high medical expenses compared with the rest of the population, and the
government should subsidize health bills of the aged." The first part of
the proposition — the claim that the aged have relatively high medical
bills — is a statement in positive economics, it is a statement about how
the world works, and we can imagine a research program that could
determine whether or not it is correct. Broadly speaking, this assertion
happens to be correct.

The second part of the proposition — the recommendation about what
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the government should do — could never be "proved" to be correct or false
by any scientific research investigation. It is simply a subjective value
judgement based on the feelings of the person making the statement. Many
people might happen to share this subjective judgement, for example those
people who believe that all citizens alive today should be able to purchase
roughly equal amounts of luxury and recreational goods after paying for
the necessities of life. But other people might reasonably disagree. You
might believe that it is more important to devote society's scarce resources
to improving the environment.

There is no way that economics can be used to show that one of
these normative judgements is correct and the other is wrong. It all
depends on the preferences or priorities of the individual or the society
that has to make this choice. But that does not mean that economics can
throw no light on normative issues. We can use positive economics to
spell out the detailed implications of making the choice one way or the
other. For example, we might be able to show that failure to subsidize
the medical bills of the elderly leads middle-aged people to seek a lot of
unnecessary medical check-ups in an attempt to detect diseases before
their treatment becomes expensive. Society might have to devote a great
deal of resources to providing check-up facilities, leaving less resources
available than had been supposed to devote to improving the
environment. Positive economics can be used to clarify the menu of
options from which society must eventually make its normative choice.

(from  https://www.investopedia.com/ask/answers/12/difference-
between-positive-normative-economics.asp)

11. Study vocabulary notes

to distinguish two branches of the subject — pasrpanuuuBate nBa
ACIICKTa MpeaAMEeTa

positive economics deals with objective explanations — mo3utusHas
OKOHOMMUYCCKAsA TCOpUA nmpeajiaract 00BEKTUBHBIE OOBSICHEHUS

the working of the economy — nelicTBue SKOHOMUKH

exchange of goods — o6men ToBapos

the purpose of the investigation is twofold — iens uccnenoBanust aBosIKa
to satisfy curiosity — y1oBieTBOpSTH JTIFOOOIBITCTBO

circumstances — o0cTosTeIbCTBA
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prescriptions or recommendations — npeamucaHus WK peKOMEHIAINN
based on — ocHoBaHHbIT Ha

personal value judgments — cyObeKTUBHBIC OLICHKU LICHHOCTEH
detached scientists — GecripucTpacTHbIe, HE3aBUCUMBIC YUCHBIC
whatever our political persuasion — He3aBECHMO OT HOJMTHYECKUX YOEKICHII
whoever — kto Obl HE

whenever — xorna Obl HU

wherever — rue 061 H1

in the first instance — pesx e Bcero

actually — B neficTBUTEIEHOCTH

at this stage — na sTom starne

there is no scope for — et mecta

on a large scope — mmpokomacuITabHO

to be concerned with — uaTepecoBatbest 4eM-IHO0, 3a00THTHCS O YEM-TTHOO
propositions of the form — ¢popmaibHbIC YTBEPIKACHUS, CYKIACHHS

in this regard — B 3TOM OTHOIICHHH

to be similar to — ObITh MOX0KUM Ha

natural sciences — ectecTBeHHbBIC HAYKH

liberal arts, humanities — rymanuTapHbie HayKu

in action — B meiicTBUMU

to be desirable — 6b1Th XenaTenbHBIM

to be entirely distinct — 6sITH COBEPIIEHHO HECXOKHUM

substantial agreement — npuHIUTIHATBEHOE SAUHOMBICITHE

favorable weather conditions — GaronpusTHbIE TOTOJHBIEC YCIOBHS
wheat output — mpoM3BOACTBO MIIEHUIIBI

to command widespread agreement — mpuBecTH K 0OOIIIE# COTTACOBAHHOCTH
BO B3IUIsI/IaX

unresolved questions — Hepa3pelIeHHbBIE BOIIPOCHI

where disagreement remains — rjie pasHoracKs MPOIOIDKAIOT CYIIECTBOBATE
research in progress — riccriejoBaH¥si, MPOBOIMMBIE B HACTOSIIIIEE BPEMs
new issues will arise (arose, arisen) — BOSHUKHYT HOBBIE IPOOIEMBI

to provide scope for further research — cosmatre ¢yHmament, 6a3y,
OCHOBY JIJISI TAJIbHENIIINX UCCIIEIOBAHUI

competent and comprehensive research — kBamuduuupoBaHHas u
BCEOObEMITIONIAS UCCIIETOBATENLCKas paboTa

outstanding iSSUes — criopHbIe, OCTAIOIIHECS HePa3PEIICHHBIMUA BOIPOCHI
corresponding claim — anamornyHoe 3asSBIICHIE
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to claim — mpuTsa3aTh Ha YTO-TK6O

search for objective truth — monck 0OGbEKTUBHOMN HCTHHBI

in search of smth — B mouckax uero-mu6o

the elderly — moxxuitere monu

medical expenses — pacxo/pI Ha 3PaBOOXPAHEHHE

to subsidize health bills — cybcumpoBats pacxoms! Ha 3ApaBOOXpaHEHHUE
statement (syn. assertion) — zasiBieHue

to determine whether or not it's correct — onpenesuTh, TPaBUIILHO JIK 3TO
broadly speaking — B mmmpokom 3HadeHnH, B 00IIIEM TOHUMAHUN
assertion (syn. statement) — yreeprieHue, 3asBICHUC

to assert — yreepxaars, 3asBISATh

to share one's judgment (View) — pa3aemsaTs YbH-THO0 CYIKACHES, B3TIISIBI
roughly equal amounts — npu6IM3KUTETBHO PaBHBIC KOJHYECTBA
luxury and recreational goods — mpeMeThI POCKOIIN M TOBApHI IS OT/IbIXa
to disagree reasonably — npuBoUTE pa3yMHbIC BO3PaXKEHHSI

to improve the environment — oxpaHsaTh OKPYKAIOIILYIO CPEILy

the preferences or priorities of the individual or the society — npeamourenust
WK PUOPHUTETHI OT/CIBHBIX JIHI] WK OOIIECTBA B LIETIOM

to make a choice — nexars BEIOOD

to throw light on — mponuTs cBet Ha

to spell out — TouHo, 0OCTOSITENIEHO OOBSCHUTH

the detailed implications — ckpeITEIi CMBICIT, 3HAUEHIE

failure — mpoBan, Heynaua

to fail smth — Tepriets Heynauy B uem-uoo

to fail an exam — npoBanuTHCS Ha IK3aMeHE

to seek (sought, sought) — nckaTe 4ro-1H60

medical check-ups — MmeuIHCKIE OCMOTPBI

an attempt — noneiTka

to attempt (syn. to try) — meitaThCs

to detect smth — BbIsIBUTB, OOHAPYKHUTH

check-up facilities — o6opymoBanue ast MEIOCMOTPOB

to supposed to do smth — mpeamnosarars cienath 4To-IHO0

to clarify smth (syn. to clear up) — mosicauTh 9r0-116O

the menu of options — naGop BapuanToB
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I11. Translate into English

1. TIpu M3yUeHNM SKOHOMHKH HEOOXOINMO pa3inyath (2 BapHaHTa)
MO3UTHBHYI0O W HOPMATUBHYIO SKOHOMHYECKHEe Teopud. Ecimu B
TO3UTUBHOW TEOPHUM MbI MOXKEM OCTaBaThCsl OECTPHUCTPACTHBIMH,
HE3aBHCHUMO OT HAIMX TOJMTHYCCKUX YOSKICHUH, TO HOpMaTHBHAS
TEOpHs OCHOBBIBACTCS HA JIMUYHOM CHCTeME LEeHHocTed. B a3Tom
OTHOILIECHHUH Pa3IHire MEXIY IBYMS TEOPUSIMU OYEHb HATJISITHO.

2. KBamdummpoBaHHasi ¥ BCECTOPOHHSSI HCCIIEOBATEIBCKAS
paboTa MOJKET B HEKOTOPOH CTETICHH HCIIPaBUTh MoJioykeHue (3 BapuaHTa)
B 00JaCTH HEPEUICHHBIX BOIPOCOB, MOPOXKAAMOIMX (2 BapHaHTa)
pazHoITIacHsi Cpeld SKOHOMKCTOB. B IIMPOKOM MOHWMAHWM HHUKaKas
pEKOMEH/IAIMsl TIPABUTEILCTBY HE MOXKET OKa3aThCs MPAaBHIBHOM N
JIO>KHOH, TTIOCKOJIbKY OHa OCHOBAaHA Ha CYOBEKTHBHBIX OLICHKAX.

3. TlozuTHBHAST TEOPHUSI MOXET MPEAJIOKHUTH Pl BO3ZMOKHBIX
aJbTePHATHB, U3 KOTOPHIX MHIUBHUJI WX OOIIECTBO B IIEJIOM BEIOUPAIOT
HaunboJiee MPUOPUTETHBIE.

IV. Resume the text

UNIT 9
I . Read the text

A model of the economy

Economists spend a lot of time trying to develop models of the
working of the economy. The London Business School, like many
universities and also the Treasury, has a model of the economy which it
has entered into a computer. The reason for this is that much of its work
is concerned with forecasting future economic trends so as to aid
decision-making by business and government. The London Business
School's model can be fed with economic information, such as changes
in tax rates, and it will then predict how the economy will behave. Such
predictions are an invaluable aid to business decision-making because,
for example, businesses can find out whether people's incomes are
Likely to rise or not.

The complete economy comprises many millions of economic units.
There are households, as one kind of unit. There are also firms, and the
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departments of both central and local government. These units together
decide the economy's total spending. They also decide its total income and
its total level of production of goods and services. But in order to develop
a simple model of the economy we need to ignore the government sector
and the possibility of transactions between households and foreigners.
Suppose we are dealing with an isolated economy, one which has no
government. Let's assume that there are two main sectors in the economy:
households and firms. Households supply firms with the factors of
production that firms need to carry on their concerns.

Thus, households provide labor services, both skilled and
unskilled, in return for the payment of wages. They may also supply
land for which they are paid rent. Finally, they might supply the finance,
which is essential to the business. If the finance is in the form of a loan
they receive interest payments, but if they have purchased shares in the
business they may be entitled to a share of the profits. Most households
provide some factor services or services of productive/actors, to a public
or private business. Anyone at work is providing labor, and if you or
someone in your family has bought shares in the privatization program
(in, for example, British Gas, British Telecom or the water authorities)
then they have supplied share capital. Households receive payments for
these factor services, that is to say, they earn factor incomes, such as
wages, rents and profits.

The other part of our simple model portrays firms supplying
households with all the goods and services that they require. In return
for these the households pay the firms. These two sets of actions create
the model of the circular flow of money, which is shown in Fig. 3.

In fact, there are two flows. One which is monetary and one
comprising goods and' services. A flow of factor services from
households to firms for which there is an opposite stream of factor
payments and a flow of goods and services, which households pay
firms. It is this monetary flow in which we are most interested.

What does the figure suggest? It suggests that there are three ways of
measuring the amount of economic activity in the economy. First, we can
measure the value of goods and services produced, second, we can measure
the level of factor earnings. These factor earnings represent the value of factor
services supplied. Third, we can measure the value of spending on goods and
services. Then, economists refer to the size of the monetary circular flow as
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the level of national income.

If we assume that all the goods and services, which are produced
are in fact sold and that households spend all their income, then we have
arrived at what economists call a neutral equilibrium. The level of
income, which is spent and received by the two groups will not alter
since as one group receives it, they spend it with the other.

FIRMS

Payment for
Payment for
factor services -

goods and services
e.g. Wages

Factor /
g Goods and
i services

\ e.g. Labour services

flow of goods/ services and factor services

monetary flow or the circular flow of income

Figure 3. The Circular Flow of Income

The fact that the economy is in a neutral equilibrium means
simply that the level of national income, and hence the level of
economic activity, are stable and unchanging. (An equilibrium is a point
of balance in which there is no inherent tendency to change). If the
economy was in equilibrium, it does not mean that everyone who wants
a job has one or that the country is importing exactly the same value of
goods and services as it is exporting.

(from https://studfile.net/preview/5372970/page:27/)

II. Study vocabulary notes

to aid decision-making — momorars, conelcTBOBAT B MPHHSITHH PEIICHHI
the model can be fed with economic information — B Mmozess MoxxHO
BHECTU 9KOHOMUYECKYIO HH(POPMAIIHIO
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total income — o6muuit, cyMMapHBIi TOXOM

total level of production of goods and services — o6muit ypoBeHs
MIPOM3BOCTBA TOBAPOB U yCIYT

to deal with an isolated economy — umeTs neno ¢ U30IMPOBAHHOMN
HKOHOMMKO}, t0 carry on their concerns — mpomoinkaTh CBOe JeI0

to provide labor services — mpemocrasisats pabouyro cumy (Tpyx)

to receive interest payments — mosy4aTh IJIaTEXHU B BUJIE MPOIICHTOB
shares — akrun

to be entitled to a share of the profits — nmets npaBo Ha 10510 PUOBLTH
factor services or services of productive factors — ¢rakropsr mporn3BocTBa
the water authorities — ynpasnenue BogHOTO X03s1iicTBa

to supply share capital — npegocTaBUTEH aKIIMOHEPHBIN KAITMTAIT
factor incomes — noxox Ha (akTOphI MPOU3BOACTBA

to portray — oto6paxaTs

a monetary flow — neHexHBIi TOTOK

an opposite stream — IPOTHUBOITOIOMKHBIH TOTOK

factor payments — BoiruiaTs (10X0/1) Ha (haKTOPBI IPOU3BOICTBA

to measure the amount of economic activity — u3mepsth ypoBeHb
3KOHOMHUYECKOU aKTUBHOCTH

the value of goods and services produced — ctoumocTs
MIPOU3BEICHHBIX TOBAPOB U YCIIYT

the level of factor earnings — ypoBeHs 10X0/10B Ha (hakTOphI
MIPOU3BO/ICTBA

the value of factor services supplied — croumMocTs peaoCcTaBICHHBIX
(hakTOpOB POMU3BOACTBA

the value of spending on goods and services — pasmep pacxoa0B Ha
TOBApHI M yCIYTH

a neutral equilibrium — oGee paBHOBecHe

the circular flow of income — kpyroBoii moTox (KpyroBopoT) JOXOI0B
an inherent tendency to change — BHyTpeHHsIsl TCHICHIUS K N3MCHEHHIO

Il. Translate into English

1. Kpyroo6opor (KpyroBoil IIOTOK) IOXOAOB — 3TO IIOTOK
TOBapOB U YCIYI MEXIy JOMAaIIHUMH, CEMEHHBIMH XO3SHCTBAMH
(nacenenuem) U pupmamu (IpeANPUHUMATENSAMH), C OJHON CTOPOHBI,
Y TIOTOK JICHEXKHBIX TUIaTeXel 3a HUX — C IPYTOil CTOPOHBI.
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2. Ecmm paccMatpuBaTh TPOCTEHITYIO MOJENTL SKOHOMHKH, TO
HEOOXOIMMO JOMYyCTUTh, YTO HACEJEHHE TIIOJHOCTHI0 TPAaTUT BCE
TIOJTYYCHHBIE JIOXOBI HA TIOKYITKY TOBAPOB U YCIIYT, a MPEIIPHHAMATEITH
MPOJAIOT BCE TOBAPHI, KOTOPBIE MPOU3BOIST.

3. B ymmary 3a TOBapbl W YCIYTH, KOTOpBIE IIpPEAJIararoT
HACEJICHUIO TPEIIpPUHUMATENH, HAacelIeHne IepeaeT WM JEHBIH,
KOTOpPBIC, B CBOKO OUEPE/lb, MOyYaeT OT MpeAIpuHUMAaTeneii B 0OMeH
3a (pakTOPHI POM3BO/ICTRA.

4. Ecnu MbI JOIMTYyCTHUM, YTO CXEMa OINMCBHIBACT CUTyalHio, IPU
KOTOPOHM IOCTUTHYTa 3(PQEKTUBHOCTh PACIIPEACICHHUS] PECYPCOB, TO MBI
MOJYYUM MOZEIh 3KOHOMHKH, HAXOJSIIEWCS B COCTOSHUM OOILIETO
PaBHOBECHSL.

IV. Make annotation to the text

UNIT 10
I . Read the text

Simulation

Simulation is the imitation of the operation of a real-world process
or system over time. The act of simulating something first requires that a
model be developed; this model represents the key characteristics or
behaviors/functions of the selected physical or abstract system or process.
The model represents the system itself, whereas the simulation represents
the operation of the system over time.

Simulation is used in many contexts, such as simulation of
technology for performance optimization, safety engineering, testing,
training, education, and video games. Often, computer experiments are
used to study simulation models. Simulation is also used with scientific
modelling of natural systems or human systems to gain insight into their
functioning. Simulation can be used to show the eventual real effects of
alternative conditions and courses of action. Simulation is also used
when the real system cannot be engaged, because it may not be
accessible, or it may be dangerous or unacceptable to engage, or it is
being designed but not yet built, or it may simply not exist.
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Key issues in simulation include acquisition of valid source
information about the relevant selection of key characteristics and
behaviors, the use of simplifying approximations and assumptions within
the simulation, and fidelity and validity of the simulation outcomes.

Historically, simulations used in different fields developed largely
independently, but 20th century studies of systems theory and cybernetics
combined with spreading use of computers across all those fields have led
to some unification and a more systematic view of the concept.

Physical simulation refers to simulation in which physical objects
are substituted for the real thing (some circles use the term for computer
simulations modelling selected laws of physics, but this article doesn't).
These physical objects are often chosen because they are smaller or
cheaper than the actual object or system.

Interactive simulation is a special kind of physical simulation,
often referred to as a human in the loop simulation, in which physical
simulations include human operators, such as in a flight simulator or a
driving simulator.

Human in the loop simulations can include a computer simulation
as a so-called synthetic environment.

Simulation in failure analysis refers to simulation in which we create
environment/conditions to identify the cause of equipment failure. This was
the best and fastest method to identify the failure cause.

A computer simulation (or "sim") is an attempt to model a real-
life or hypothetical situation on a computer so that it can be studied to
see how the system works. By changing variables in the simulation,
predictions may be made about the behavior of the system. It is a tool
to virtually investigate the behavior of the system under study.

Computer simulation has become a useful part of modeling many
natural systems in physics, chemistry and biology, and human systems
in economics and social science (the computational sociology) as well
as in engineering to gain insight into the operation of those systems. A
good example of the usefulness of using computers to simulate can be
found in the field of network traffic simulation. In such simulations, the
model behavior will change each simulation according to the set of
initial parameters assumed for the environment.

Traditionally, the formal modeling of systems has been via a
mathematical model, which attempts to find analytical solutions
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enabling the prediction of the behavior of the system from a set of
parameters and initial conditions. Computer simulation is often used as
an adjunct to, or substitution for, modeling systems for which simple
closed form analytic solutions are not possible. There are many different
types of computer simulation, the common feature they all share is the
attempt to generate a sample of representative scenarios for a model in
which a complete enumeration of all possible states would be
prohibitive or impossible.

Several software packages exist for running computer-based
simulation modeling (e.g. Monte Carlo simulation, stochastic modeling,
multimethod modeling) that makes all the modeling almost effortless.

Modern usage of the term "computer simulation™ may encompass
virtually any computer-based representation.

In economics and especially macroeconomics, the effects of
proposed policy actions, such as fiscal policy changes or monetary
policy changes, are simulated to judge their desirability. A mathematical
model of the economy, having been fitted to historical economic data,
is used as a proxy for the actual economy; proposed values of
government spending, taxation, open market operations, etc. are used as
inputs to the simulation of the model, and various variables of interest
such as the inflation rate, the unemployment rate, the balance of trade
deficit, the government budget deficit, etc. are the outputs of the
simulation. The simulated values of these variables of interest are
compared for different proposed policy inputs to determine which set of
outcomes is most desirable.

In finance, computer simulations are often used for scenario
planning. Risk-adjusted net present value, for example, is computed from
well-defined but not always known (or fixed) inputs. By imitating the
performance of the project under evaluation, simulation can provide a
distribution of NPV over a range of discount rates and other variables.

Simulations are frequently used in financial training to engage
participants in experiencing various historical as well as fictional
situations. There are stock market simulations, portfolio simulations,
risk management simulations or models and forex simulations. Such
simulations are typically based on stochastic asset models. Using these
simulations in a training program allows for the application of theory
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into a something akin to real life. As with other industries, the use of
simulations can be technology or case-study driven.

(from http://community.worldheritage.org/articles/eng/
Simulation_ & Gaming)

II. Study vocabulary notes

eventual real effects — Bo3amMoxHbIe peabHbIE TOCIIEICTBUS

fidelity — TouHOCTB, IPaBHIIBHOCTB, TOCTOBEPHOCTH

a human in the loop simulation — mvuTanus (Ha TpeHaxKepe) AATETLHOCTH
YeJI0BeKa B KOHTYPE YIPaBICHUS

network traffic simulation — mMoznenmpoBanue TOProBiIM, MOACTUPOBAHUEC
TOPrOBBIX CJEJIOK, MOJCIMPOBAHUE TPAHCIIOPTHBIX IEPEBO3OK,
MOJICTUPOBAHHE TPAHCHIOPTHBIX TIOTOKOB

adjunct to — nononHeHHe

prohibitive — 3anperurenbHbIit

stochastic modeling — croxactuueckoe [BeposiTHOCTHOE ] MOJIETPOBAHHE
multimethod modeling — MHOXecTBeHHAs TUCTIETYCPHU3AIIUS

Monte Carlo simulation — moxenupoBanue metomom Monte-Kapio
Proxy — mpoMexyTouyHbIi cepBep (KOMIUIEKC MpOrpaMM) B
KOMITBIOTEPHBIX CETSX, BBIMONHAIONIMN POJIb TOCPEAHUKA MEKITY
TIOJIB30BATEINIEM U LICJIEBBIM CEPBEPOM

risk-adjusted — ¢ yuetom prcka

Il. Translate into English

1. busHec-cuMynsius — WHTEPAKTUBHAS MOJENb SKOHOMHYECKON
CHCTEMBI, KOTOpas IO CBOWM BHYTPCHHHUM YCIIOBHSIM MaKCHMAIBHO
MpHOMIDKEHAa K COOTBETCTBYIOIIECH peabHOM SKOHOMHYECKOW EIMHHILIE
(mozpazneneHye NpeANpHUATHS, NPENPHUSTHE, OTPACIb, TOCYAapPCTBO).

2. bu3HeC-CUMYIISIMSA MMEET 00pa3oBaTEIIBHYIO IIETIh: TOTyUCHUE
YYaCTHAKOM  COOTBETCTBYIOIIMX HABBIKOB M  KOMIICTCHIMH. ITO
KAueCTBEHHO OTIMYaeT €€ OT JPYruxX MpOrpaMMHBIX MPOAYKTOB, B
YaCTHOCTH SKOHOMUYECKUX UT'P, KOTOPKIC B OOJIBIIMHCTBE CBOEM OTHOCSITCS
K cepe pa3BIIeUeHUIA.

3. Cnenmyer OTMETHTb, YTO KOMIUIEKCHOCTb M CHCTEMHOCTb
MO/IXOJI0B, KOTOpBIE IPUCYTCTBYIOT B KOHLETIIMH OH3HEC-CHUMYJLILIHY,
MO3BOJLSIIOT MPUMEHSTH B y4eOHOM IIpOLIECCE INEMEHTHI WTPOBOTO
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Tporiecca, KOTOpbIe MPH MPaBIILHOM OajlaHce ¢ 00yHaromMH 3a/1adaMi
TOBBINIAIOT 3P(PEKTUBHOCTH 00PA30BATENBHBIX Pe3yAbTaTOB. VIMEHHO 3TO
TIO3BOJISIET BBIJICTIHTH OU3HEC-CUMYJISIIAIO B OT/JICTBHYIO KaTerOPHIO.

4. Bu3HEeC-CUMYIIAIUS C TOYKH 3PSHUST MATEMaTHKH — 3TO MOJICIb,
KOTOpasi IMEET CBOM BXOJIHBIE U NCXOHBIE TAaHHBIE. BXOAHBIMI JaHHBIMU
JUTS] MAaTEMATHYIECKON MOJIETTH CUMYJISIIUH SIBJISTFOTCS PEIICHNS YIaCTHHUKOB,
KOTOpbIE HMMEIOT IU(POBOEC BBHIpAKEHUE. A HCXOAHBIMH — PE3yNIbTaT
00pabOTKM 3TUX PEIICHUM CHEIHUAIbHBIMUA  aJTOPUTMaMH, KOTOpPbIC
UMUTHPYIOT PEASTbHbIC SKOHOMHYECKHE MPOLIECCHI.

5. MoznenupoBaHue — MOCTPOECHUE MOJAENEH Ui UCCIEOBAHUI U
W3ydeHHss  OOBEKTOB,  IPOLIECCOB,  SIBIICHWI.  CTOXaCTHYECKOE
MOJICJTUPOBAHUE OTOOPAKAEeT BEPOATHOCTHBIC MPOIECCHI U COObITHI. B
9TOM CITy4ae aHATU3UPYETCH Psi pealn3aliii CIlyJaifHOro mporiecca, U
OLICHUBAIOTCSI CPE/THIE XapaKTePUCTUKH. OJIMH TMOAXO K KIaCCU(PHUKAIIU
MaTeMaTHYECKUX MOJIETICH TOoApa3e/isieT UX Ha JACTCPMUHHUPOBAHHBIC U
CTOXACTUYECKHE (BEPOSTHOCTHBIE).

6. MonenupoBaHye CIOydailHbIX MPOLECCOB —  MOILIHEHIIee
HAIpaBIICHHE B COBPEMEHHOM MaTeMaTHIeCKoM MoenpoBaniy. CoObITHe
Ha3pIBAETCSl CIydallHbIM, €CIT OHO JOCTOBEPHO HEMPEICKa3yeMo.
City4aliHOCTh OKpY»aeT Halll MAp W Yallle BCETO WrpaeT OTPUIATENHHYIO
POJIb B HAILIEH JKU3HUL.

IV. Retell the text
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KonTpoJsbHasi pabora VISl CTYA€HTOB-MaruCTPaHTOB

IKOHOMHUYECKOT0 (paKyJIbTeTa

€@ Translate from English into Russian

1.

Mathematical economics is the application of mathematical
methods to represent theories and analyze problems in
economics.

Microeconomics also deals with the effects of national
economic policies (such as changing taxation levels) on the
aforementioned aspects of the economy.

Economists use the extreme value theorem to guarantee that a
solution to the utility maximization problem exists.

Formal economic modeling began in the 19th century with the
use of differential calculus to represent and explain economic
behavior, such as utility maximization, an early economic
application of mathematical optimization.

When the economy is enjoying a boom, firms experience high
sales and general prosperity.

@ Translate from Russian into English

1.

Pe3ynbraTtoM AEATEIBHOCTH BCEX CYOBEKTOB IMPOU3BOJCTBA
SIBJIsIeTCST  (POPMHUpOBAHWE TOW WIIM HMHOW HSKOHOMHYECKOM
Cpebl.

BajioBblii  HAIMOHAJIBHBIA MPOIYKT 3TO COBOKYITHOCTBIO
TOBApPOB H YCIIYT, TIPOU3BEIEHHBIX HAIIMOHATBHOW SKOHOMHUKOM
3a TOI.

MHUKPOIKOHOMHKA CTPEMHUTECS K JAETATBHOMY PAaCCMOTPEHUIO
MOBE/ICHHS KaKOH-THO00 SKOHOMUYECKON €IMHHUIIBI, TIPH 3TOM,
HE yacidsa JOCTaTOYHOI'O BHUMAHKWA KOCBCHHOMY BO3I[€I7[CTBH$1
OTOI'0 MNOBEACHHA HAa APYIUC€ SKOHOMUUYCCKHUC CAWHHUIBI U Ha
KOHOMHKY B IIEJIOM.

MaremaTH4eCcKiue METOIbI MO3BOJISIOT YETKO, IPOCTO, CTPOTO U
0000mIEHHO  (OPMYJUPOBATh  KJIIOYEBBIE  TEOPETUUYCCKHUE
MOJIOKCHUA U ACJIAaTh Ha UX OCHOBEC IMPAKTUYCCKHC BBIBOALI.
Pa3BuTHe MaTeMaTHYeCKOW SKOHOMHKH BBI3BAJIO MOSBIICHHUE
MHOTHX MaTeMaTUYeCKUX TEOPHH, 0ObEIUHIEMBIX HA3BaHHUEM
«MaTEeMaTHYECKOE POTPaMMHUPOBAHHEY.
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http://en.wikipedia.org/wiki/Economics

6. TlpemMeToM MHKpPOSKOHOMHKH SIBIISIIOTCS 9KOHOMHUYECKHE
OTHONICHUS, CBsI3aHHbIE C 3()(QEKTUBHBIM HCIOIE30BAHUEM
OTPaHWYCHHBIX PECYPCOB, a TAaKXKe MPUHATAC PEIICHUH
OTJENBHBIMA ~ CYOBEKTaMHU  DKOHOMHUKH B  YCIIOBHSX
ASKOHOMHYECKOTO BBIOODPA.

@ Give definitions
1. Supply
2. Mathematization
3. Microeconomic analysis

TekcTsl A5 AHHOTUPOBAHHUSA

Text 1
Mathematical Economics

Mathematical economics is the application of mathematical
methods to represent theories and analyze problems in economics. By
convention, the applied methods refer to those beyond simple geometry,
such as differential and integral calculus, difference and differential
equations, matrix algebra, mathematical programming, and other
computational methods. An advantage claimed for the approach is its
allowing formulation of theoretical relationships with rigor, generality,
and simplicity.

Mathematics allows economists to form meaningful, testable
propositions about wide-ranging and complex subjects which could less
easily be expressed informally. Further, the language of mathematics
allows economists to make specific, positive claims about controversial
or contentious subjects that would be impossible without mathematics.
Much of economic theory is currently presented in terms of mathematical
economic models, a set of stylized and simplified mathematical
relationships asserted to clarify assumptions and implications.

Broad applications include:

optimization problems as to goal equilibrium, whether of a
household, business firm, or policy maker
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static (or equilibrium) analysis in which the economic unit (such
as a household) or economic system (such as a market or the economy)
is modeled as not changing

comparative statics as to a change from one equilibrium to
another induced by a change in one or more factors

dynamic analysis, tracing changes in an economic system over
time, for example from economic growth.

Formal economic modeling began in the 19th century with the
use of differential calculus to represent and explain economic behavior,
such as utility maximization, an early economic application of
mathematical optimization. Economics became more mathematical as a
discipline throughout the first half of the 20th century, but introduction
of new and generalized techniques in the period around the Second
World War, as in game theory, would greatly broaden the use of
mathematical formulations in economics.

This rapid systematizing of economics alarmed critics of the
discipline as well as some noted economists. John Maynard Keynes,
Robert Heilbroner, Friedrich Hayek and others have criticized the broad
use of mathematical models for human behavior, arguing that some
human choices are irreducible to mathematics.

(from https://en.wikipedia.org/wiki/Mathematical_economics)

Text 2
Marginalists and the roots of neoclassical economics

Augustin Cournot and Léon Walras built the tools of the
discipline axiomatically around utility, arguing that individuals sought
to maximize their utility across choices in a way that could be described
mathematically. At the time, it was thought that utility was quantifiable,
in units known as utils. Cournot, Walras and Francis Ysidro Edgeworth
are considered the precursors to modern mathematical economics.

Augustin Cournot

Cournot, a professor of mathematics, developed a mathematical
treatment in 1838 for duopoly a market condition defined by
competition between two sellers. This treatment of competition, first
published in Researches into the Mathematical Principles of Wealth, is
referred to as Cournot duopoly. It is assumed that both sellers had equal
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access to the market and could produce their goods without cost.
Further, it assumed that both goods were homogeneous. Each seller
would vary her output based on the output of the other and the market
price would be determined by the total quantity supplied. The profit for
each firm would be determined by multiplying their output and the per
unit Market price. Differentiating the profit function with respect to
quantity supplied for each firm left a system of linear equations, the
simultaneous solution of which gave the equilibrium quantity, price and
profits. Cournot's contributions to the mathematization of economics
would be neglected for decades, but eventually influenced many of the
marginalists. Cournot's models of duopoly and Oligopoly also represent
one of the first formulations of non-cooperative games. Today the
solution can be given as a Nash equilibrium but Cournot's work
preceded modern game theory by over 100 years.
(from https://en.academic.ru/dic.nsf/enwiki/10984983)

Text 3
Modern mathematical economics

From the later-1930s, an array of new mathematical tools from
the differential calculus and differential equations, convex sets, and
graph theory were deployed to advance economic theory in a way
similar to new mathematical methods earlier applied to physics. The
process was later described as moving from mechanics to axiomatics.

Vilfredo Pareto analyzed microeconomics by treating decisions by
economic actors as attempts to change a given allotment of goods to
another, more preferred allotment. Sets of allocations could then be treated
as Pareto efficient (Pareto optimal is an equivalent term) when no
exchanges could occur between actors that could make at least one
individual better off without making any other individual worse off.
Pareto's proof is commonly conflated with Walrassian equilibrium or
informally ascribed to Adam Smith's Invisible hand hypothesis. Rather,
Pareto's statement was the first formal assertion of what would be known
as the first fundamental theorem of welfare economics. These models
lacked the inequalities of the next generation of mathematical economics.

In the landmark treatise Foundations of Economic Analysis (1947),
Paul Samuelson identified a common paradigm and mathematical structure
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across multiple fields in the subject, building on previous work by Alfred
Marshall. Foundations took mathematical concepts from physics and
applied them to economic problems. This broad view (for example,
comparing Le Chatelier's principle to tatonnement) drives the fundamental
premise of mathematical economics: systems of economic actors may be
modeled and their behavior described much like any other system. This
extension followed on the work of the marginalists in the previous century
and extended it significantly. Samuelson approached the problems of
applying individual utility maximization over aggregate groups with
comparative statics, which compares two different equilibrium states after
an exogenous change in a variable. This and other methods in the book
provided the foundation for mathematical economics in the 20th century.
(from https://wikimili.com/en/Mathematical_economics)

Text4
Functional analysis

It was in the course of proving of the existence of an optimal
equilibrium in his 1937 model of economic growth that John von Neumann
introduced functional analytic methods to include topology in economic
theory, in particular, fixed-point theory through his generalization of
Brouwer's fixed-point theorem. Following von Neumann's program,
Kenneth Arrow and Gérard Debreu formulated abstract models of
economic equilibria using convex sets and fixed—point theory. In
introducing the Arrow-Debreu model in 1954, they proved the existence
(but not the uniqueness) of an equilibrium and also proved that every
Walras equilibrium is Pareto efficient; in general, equilibria need not be
unique. In their models, the (“primal*) vector space represented quantities
while the "dual vector space represented prices.

In Russia, the mathematician Leonid Kantorovich developed
economic models in partially ordered vector spaces, that emphasized the
duality between quantities and prices. Kantorovich renamed prices as
"objectively determined valuations™ which were abbreviated in Russian as
"0.0.0.", alluding to the difficulty of discussing prices in the Soviet Union.

Even in finite dimensions, the concepts of functional analysis
have illuminated economic theory, particularly in clarifying the role of
prices as normal vectors to a hyperplane supporting a convex set,
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representing production or consumption possibilities. However,
problems of describing optimization over time or under uncertainty
require the use of infinite—dimensional function spaces, because agents
are choosing among functions or stochastic processes.

(from https://en.wikipedia.org/wiki/Functional _analysis)

Text 5
Agent-based computational economics

Agent-based computational economics (ACE) as a named field is
relatively recent, dating from about the 1990s as to published work. It
studies economic processes, including whole economies, as dynamic
systems of interacting agents over time. As such, it falls in the paradigm
of complex adaptive systems. In corresponding agent-based models,
agents are not real people but "computational objects modeled as
interacting according to rules™ ... "whose micro-level interactions create
emergent patterns” in space and time. The rules are formulated to
predict behavior and social interactions based on incentives and
information. The theoretical assumption of mathematical optimization
by agents markets is replaced by the less restrictive postulate of agents
with bounded rationality adapting to market forces.

ACE models apply numerical methods of analysis to computer-
based simulations of complex dynamic problems for which more
conventional methods, such as theorem formulation, may not find ready
use. Starting from specified initial conditions, the computational
economic system is modeled as evolving over time as its constituent
agents repeatedly interact with each other. In these respects, ACE has
been characterized as a bottom-up culture-dish approach to the study of
the economy. In contrast to other standard modeling methods, ACE
events are driven solely by initial conditions, whether or not equilibria
exist or are computationally tractable. ACE modeling, however,
includes agent adaptation, autonomy, and learning. It has a similarity to,
and overlap with, game theory as an agent-based method for modeling
social interactions. Other dimensions of the approach include such
standard economic subjects as competition and collaboration, market
structure and industrial organization, transaction costs, welfare
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economics and mechanism design, information and uncertainty, and
macroeconomics.

The method is said to benefit from continuing improvements in
modeling techniques of computer science and increased computer
capabilities. Issues include those common to experimental economics
in general and by comparison and to development of a common
framework for empirical validation and resolving open questions in
agent-based modeling. The ultimate scientific objective of the method
has been described as "test[ing] theoretical findings against real-world
data in ways that permit empirically supported theories to cumulate over
time, with each researcher's work building appropriately on the work
that has gone before."

(from https://en.wikipedia.org/wiki/Agent-based computational _
economics)

TeKCcThI AJ MUCbMEHHOI0 nepesoaa

Text 1
Econometrics

Econometrics is the study of the specific quantitative regularities
and interrelationships of economic objects and processes by means of
mathematical and statistical techniques and models. The models used in
econometrics yield numerical results on the basis of statistical,
forecasting, and planning data. Econometrics is sometimes broadly
construed as the modeling of economic processes in general, including
abstract theoretical models.

The potential uses of econometrics depend on the degree to which
a model reflects the objective laws discovered by economics, on the
availability and quality of the data, and on the techniques employed in
their evaluation and processing. In some instances, on the other hand,
econometrics makes it possible to use factual material in order to
concretize and verify theoretical hypotheses and models in the
economic sciences.

K. Marx noted the possibility of “mathematically deducing . . .
the main laws of crises” from the analysis of such factors as price
dynamics and discount rates (K. Marx and F. Engels, Soch., 2nd ed.,

52



vol. 33, p. 72). Some early attempts at the mathematical formalization
of economic and statistical data were made in the 19th and early 20th
centuries — for example, V. Pareto’s derivation of the hyperbola
equation to describe income distribution in the capitalist countries
(1897), the works of R. Hooker (Great Britain) on correlation analysis
in economics, and the works of the Russian statistician A. A. Chuprov.
But it was not until the 1920°s and 1930’s that econometrics — owing
particularly to the works of H. Moore and H. Schultz (USA) — emerged
as an independent scientific school that combined economic theory,
statistics, and mathematics. The term “econometrics” was introduced by
the Polish economist P. Czompa (1910); it was adopted as a scientific
term by the Norwegian economist R. Frisch (1926), who was a founder
of the International Econometric Society (1930) together with the
Americans I. Fisher and C. Roos.

It was within the framework of econometrics that analytical-
statistical models were first developed to express the correlation between
an economic process and other factors presumed to influence it. An early
example of such a model was the “economic barometer,” which was based
on the empirically observed tendency of some business indicators to lag
behind others. The model that was best known the “Harvard barometer,”
which W. Mitchell helped design—proved incapable of predicting the major
economic crisis of 1929-33. The failure of purely empirical constructions
led to increased interest in the theoretical validation of econometric models;
in bourgeois economics, such validation was based on the subjectivist
theory of marginal utility, the general theory of equilibrium of the market,
and the works of J. M. Keynes.

(from https://en.wikipedia.org/wiki/Econometrics)

Text 2
Comparative statics

In economics, comparative statics is the comparison of two
different economic outcomes, before and after a change in some
underlying exogenous parameter.

As a type of static analysis it compares two different equilibrium
states, after the process of adjustment (if any). It does not study the
motion towards equilibrium, nor the process of the change itself.
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Comparative statics is commonly used to study changes in supply
and demand when analyzing a single market, and to study changes in
monetary or fiscal policy when analyzing the whole economy. The term
‘comparative statics' itself is more commonly used in relation to
microeconomics (including general equilibrium analysis) than to
macroeconomics. Comparative statics was formalized by John R. Hicks
(1939) and Paul A. Samuelson (1947) (Kehoe, 1987, p. 517) but was
presented graphically from at least the 1870s.

For models of stable equilibrium rates of change, such as the
neoclassical growth model, comparative dynamics is the counterpart of
comparative statics (Eatwell, 1987).

Comparative statics results are usually derived by using the
implicit function theorem to calculate a linear approximation to the
system of equations that defines the equilibrium, under the assumption
that the equilibrium is stable. That is, if we consider a sufficiently small
change in some exogenous parameter, we can calculate how each
endogenous variable changes using only the first derivatives of the
terms that appear in the equilibrium equations.

One limitation of comparative statics using the implicit function
theorem is that results are valid only in a (potentially very small)
neighborhood of the optimum-that is, only for very small changes in the
exogenous variables. Another limitation is the potentially overly
restrictive nature of the assumptions conventionally used to justify
comparative statics procedures.

Paul Milgrom and Chris Shannon pointed out in 1994 that the
assumptions conventionally used to justify the use of comparative
statics on optimization problems are not actually necessary—
specifically, the assumptions of convexity of preferred sets or constraint
sets, smoothness of their boundaries, first and second derivative
conditions, and linearity of budget sets or objective functions. In fact,
sometimes a problem meeting these conditions can be monotonically
transformed to give a problem with identical comparative statics but
violating some or all of these conditions; hence these conditions are not
necessary to justify the comparative statics. Stemming from the article
by Milgrom and Shannon as well as the results obtained by Veinott and
Topkis an important strand of operational research was developed called
monotone comparative statics. In particular, this theory concentrates on
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the comparative statics analysis using only conditions that are
independent of order-preserving transformations. The method uses
lattice theory and introduces the notions of quasi-supermodularity and
the single-crossing condition. The wide application of monotone
comparative statics to economics include production theory, consumer
theory, game theory with complete and incomplete information, auction
theory, and others.
(from https://en.wikipedia.org/wiki/Comparative_statics)

Text 3
Mathematical optimization

In mathematics, mathematical optimization (or optimization or
mathematical programming) refers to the selection of a best element from
some set of available alternatives. In the simplest case, an optimization
problem involves maximizing or minimizing a real function by selecting
input values of the function and computing the corresponding values of
the function. The solution process includes satisfying general necessary
and sufficient conditions for optimality. For optimization problems,
specialized notation may be used as to the function and its input(s). More
generally, optimization includes finding the best available element of
some function given a defined domain and may use a variety of different
computational optimization techniques.

Economics is closely enough linked to optimization by agents in
an economy that an influential definition relatedly describes economics
qua science as the "study of human behavior as a relationship between
ends and scarce means" with alternative uses. Optimization problems run
through modern economics, many with explicit economic or technical
constraints. In microeconomics, the utility maximization problem and its
dual problem, the expenditure minimization problem for a given level of
utility, are economic optimization problems. Theory posits that
consumers maximize their utility, subject to their budget constraints and
that firms maximize their profits, subject to their production functions,
input costs, and market demand.

Economic equilibrium is studied in optimization theory as a key
ingredient of economic theorems that in principle could be tested against
empirical data.
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Optimality properties for an entire market system may be stated
in mathematical terms, as in formulation of the two fundamental
theorems of welfare economics and in the Arrow-Debreu model of
general equilibrium. More concretely, many problems are amenable to
analytical (formulaic) solution. Many others may be sufficiently
complex to require numerical methods of solution, aided by software.
Still others are complex but tractable enough to allow computable
methods of solution, in particular computable general equilibrium
models for the entire economy.

Linear and nonlinear programming have profoundly affected
microeconomics, which had earlier considered only equality
constraints. Many of the mathematical economists who received Nobel
Prizes in Economics had conducted notable research using linear
programming: Leonid Kantorovich, Leonid Hurwicz, Tjalling
Koopmans, Kenneth J. Arrow, and Robert Dorfman, Paul Samuelson,
and Robert Solow. Both Kantorovich and Koopmans acknowledged that
George B. Dantzig deserved to share their Nobel Prize for linear
programming. Economists who conducted research in nonlinear
programming also have won the Nobel prize, notably Ragnar Frisch in
addition to Kantorovich, Hurwicz, Koopmans, Arrow, and Samuelson.

(from https://en.wikipedia.org/wiki/Mathematical_optimization)

Text 4
Macroeconomics theories

Macroeconomics descended from the once divided fields of
business cycle theory and monetary theory. The quantity theory of
money was particularly influential prior to World War 1. It took many
forms including the version based on the work of Irving Fisher:

In the typical view of the quantity theory, money velocity (V) and
the quantity of goods produced (Q) would be constant, so any increase in
money supply (M) would lead to a direct increase in price level (P). The
quantity theory of money was a central part of the classical theory of the
economy that prevailed in the early twentieth century.

Keynes and his followers

Macroeconomics, at least in its modern form, began with the
publication of John Maynard Keynes's General Theory of Employment,
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Interest and Money. When the Great Depression struck, classical
economists had difficulty explaining how goods could go unsold and
workers could be left unemployed. In classical theory, prices and wages
would drop until the market cleared, and all goods and labor were sold.
Keynes offered a new theory of economics that explained why markets
might not clear, which would evolve (later in the 20th century) into a group
of macroeconomic schools of thought known as Keynesian economics —
also called Keynesianism or Keynesian theory.

In Keynes's theory, the quantity theory broke down because
people and businesses tend to hold on to their cash in tough economic
times, a phenomenon he described in terms of liquidity preferences.
Keynes also explained how the multiplier effect would magnify a small
decrease in consumption or investment and cause declines throughout
the economy. Keynes also noted the role uncertainty and animal spirits
can play in the economy.

The generation following Keynes combined the macroeconomics of
the General Theory with neoclassical microeconomics to create the
neoclassical synthesis. By the 1950s, most economists had accepted the
synthesis view of the macro economy. Economists like Paul Samuelson,
Franco Modigliani, James Tobin, and Robert Solow developed formal
Keynesian models, and contributed formal theories of consumption,
investment, and money demand that fleshed out the Keynesian framework.

Monetarism

Milton Friedman updated the quantity theory of money to include
a role for money demand. He argued that the role of money in the
economy was sufficient to explain the Great Depression and aggregate
demand oriented explanations were not necessary. Friedman argued that
monetary policy was more effective than fiscal policy; however,
Friedman doubted the government has ability to "fine-tune" the
economy with monetary policy. He generally favored a policy of steady
growth in money supply instead of frequent intervention.

Friedman also challenged the Phillips curve relationship between
inflation and unemployment. Friedman and Edmund Phelps (who was not
a monetarist) proposed an "augmented" version of the Phillips curve that
excluded the possibility of a stable, long-run tradeoff between inflation
and unemployment. When the oil shocks of the 1970s created a high
unemployment and high inflation, Friedman and Phelps were vindicated.
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Monetarism was particularly influential in the early 1980s. Monetarism
fell out of favor when central banks found it difficult to target money
supply instead of interest rates as monetarists recommended. Monetarism
also became politically unpopular when the central banks created
recessions in order to slow inflation.

(from https://mvww.sfu.ca/~dandolfa/macro2005.pdf)
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propositions — yrBepsxaeHus
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implications — 3Ha4enwust
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to alter — m3smensTHCS

a recession — ymaaok
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to decline — camkaTbes
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to purchase (syn. to buy) — mokymnars
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luxury items — peMeThI POCKOIIN

to affect (syn. to influence smb. smth) — BusaTH

to some extent — B HEKOTOpOi cTEneHn
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to deny the opportunity — sumars BO3MOXHOCTH

to earn interest — moay9aTs MPOIEHTHBIH JTOXOT
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93. trade balance — Toprossrii 6amanc

94. raw material prices — 1ieHsI Ha CBIPBE

95. at full capacity — Ha moJIHY!O MOIIHOCTb

96. available resources — noctyrHbIe, IMEIOIIMECS B HATUYUN PECYPChI

97. labor — tpyn

98. machinery — o6opynoBanue

99. factors of production — nponsBoaCcTBEHHBIE PAKTOPHI, (HAKTOPHI
TIPOU3BOCTBA (MMPY0, 3eMls, NPUPOOHbLE PeCypCbl, KANUMA)

100.to be under-utilized — He UCTTOIB30BATHCS TOTHOCTHIO

101.unemployment figures — konudecTBo 6e3pabOTHBIX

102.indicator — noka3saresnb

103.national income — HaUMOHAIBHBIN TOXO

104.the value of a nation's output — ormenka oGbemMa MPOU3BOICTBA
CTpaHbI

105.Gross National Product (GNP) — BanoBoii HaliMOHaIbHBIH
npoxaykt (BHII)

106.graphs and tables — rpaduku u TabuIBI

107.income distribution — pacrpenenenue qoxoma

108.an annual income — ro0Bo# 10X0.1

109.a certain standard of living — onpeneneHusIii ypoBEHb KHU3HI

110.government tax policy — Hajorosas MoJuTHKa TOCYIapCcTBa

111.to devote resources — BBLIEISATH PECYpPCHI

112.aggregate, N — COBOKYIIHOCTh

113.in the aggregate — B COBOKYIHOCTH

114.aggregate, adj — coBOKymHBII

115.the relative output — oTHOCHTENIBHBIN 00BEM TPOU3BOACTBA

116.general equilibrium theory — teopwust 001IETO paBHOBECHS

117.to study simultaneously — ogHOBpeMeHHO M3y4aTh

118.to preserve the simplicity of the analysis — coxpanuts nmpocroty
aHanmu3a

119.partial analysis — gyacTiuuHbIi (HETIOIHBII) aHATN3

120.to retain a manageable analysis — coxpaHuTh BO3MOXHOCTb
aHann3a (BBIOJHUMBIH, ITOIAIOIIUICS BBIITOJHEHHIO aHAIIN3)

121.the breakdown of consumer goods — kmaccudukarms
(moppasnenenue) TOBapOB MOTPEOICHUS

122.durables — ToBapbl 10ATOBPEMEHHOTO MOJIb30BAHMUS

123.total income — oOGrmwmii, CcyMMapHBIH JOXOT
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124. to provide labor services — pemoctapisaTh pabouyro cury (Tpym)

125.shares — akuu

126.a monetary flow — neHexxHbIit TOTOK

127. an opposite stream — mPOTUBOIOIOKHBII TOTOK

128.the value of goods and services produced — cronmocTs
MPOU3BEICHHBIX TOBAPOB H yCIYT

129.the level of factor earnings — ypoBeHb 10X00B Ha (paKkTOpEI
MPOU3BOJICTBA

130.the value of spending on goods and services — pasmep pacxomoB Ha
TOBapHI U YCIYTH

131.the circular flow of income — kpyroBoii moTok (KpyroBopor)
JIOXO/IOB

132.net investment — 4ncTbIC UHBECTUIIUU

133.gross investment — BaioBbIe KalUTAIOBIOKCHHUS

134.depreciation — obecrieHenune (Oerez), CHAIIMBAHKE

135.s5avings — coepexeHus1, HAKOTIIICHUS

136.direct (indirect) taxes — nmpsiMbie (KOCBEHHbIE) HAJIOTH

137.income taxX — rmoaoXoAHbINA HAJIOT

138.corporation tax (on profits) — nanor ¢ mpubsLH (I0X0I0B)
KOpIopauuii

139.VAT (value added tax) — HIC (nanor Ha 1o0aBiIeHHYIO
CTOMIMOCTB)

140.customs duty — TamoKeHHas HOILIMHA

141.excise duty — akum3HbIN cOOp

142.beneficial — BBIrOaHBIH, IPUHOCAIINI JOXO/

143.unfavorable (ant. favorable) — nebaaronpusTHBIi

144 .the means of payment — cpezacTBo miarexa

145.medium of exchange — cpencrBo oOpamieHus

146.a standard of value — mepa ctoumoctu

147.a unit of account — exuamna ygera

148.a store of value — cpencto coepexenust (coxpaHeHUsI
CTOUMOCTH)

149.a standard of deferred payment — cpencrso moraienus goira

150.a financial intermediary — ¢uHaHCOBBII MOCPESTHUK

151.capital outlay — kanuTamoBIOKEHHS

152.a promissory note — monaroBoe 00s3aTeILCTBO

153.to put up the money — BKJIaaBIBAThH ACHBIH
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154.t0 redeem — moramaTs (IleHHBIE OyMaru)

155.irredeemable stock — me moramaemeie 1ieHHBIE OyMaru
156.to undertake transactions — npoBOAHTH, COBEPIIATH CIEITKU
157. undated stock — nennble Oymaru 0e3 yKazaHHsi JaThl HOTAIICHHS
158.t0 take advantage of — Bocmosnb30BaTHCS

159.predictable rate of return — npeackaszyemast Hopma IPHOBLIH
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