Macroeconomics

1. Focus

e The performance, structure, behaviour of an economy as a whole
e rather than of individuals, firms and individual markets

2. ToPIcs

e aggregate output, aggregate unemployment, aggregate price level, aggregate consumption, aggregate investment,

aggregate saving, international trade

3. MEASURES

e GDP, unemployment rate, CPl and GDP deflator, inflation rate, etc



GDP

A) TOTAL MARKET VALUE OF ALL FINAL GOODS AND SERVICES PRODUCED IN AN ECONOMY OVER A GIVEN PERIOD
B) THE TOTAL INCOME EARNED BY FACTORS OF PRODUCTION IN AN ECONOMY OVER A GIVEN PERIOD

C) THE TOTAL EXPENDITURE ON FINAL GOODS AND SERVICES IN THE ECONOMY DURING A GIVEN PERIOD

GDP concepts

Length of a period and units of measurement
GDP vs GDP per capita

Nominal vs real GDP

GDP vs GDP growth rate

GDP and components of expenditure



GDP:

- length of a period and units of measurement



cat(ons_yr[end-10:end]
1 GDP,
pretty_table(dat; backend = Val(:html), header = header,formatters = ft_printf("%5.0f"))

header =

,0
millions of £"])

2012-01-01 1713241
2013-01-01 1782296
2014-01-01 1862827
2015-01-01 1920998
2016-01-01 1999461
2017-01-01 2085008
2018-01-01 2157410
2019-01-01 2238348
2020-01-01 2109594
2021-01-01 2270246
2022-01-01 2491238

ns_yr_gdp_current[end-10:end])
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Millions of current GBP
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GDP and GDP per capita

GDP,

GDPpercapita; =
P prtat Population,




cat(ons_yr[end-10:end],ons_yr_gdp_current[
of £", "Population

header = (["Year","

1 GDP, millions

millions

end-10:end],ons_yr_pop[end-10:end]./1000000, [ons_yr_gdppc_current[end-10:end-1];"2"])
lions", "Nominal GDP per capita,£"])

pretty_table(dat; backend = Val(:html), header = header,formatters = ft_printf("%5.3f"))

2012-01-01 1713241.000 63.706 26893.000
2013-01-01 1782296.000 64.107 27802.000
2014-01-01 1862827.000 64.596 28838.000
2015-01-01 1920998.000 65.110 29504.000
2016-01-01 1999461.000 65.649 30457.000
2017-01-01 2085008.000 66.040 31572.000
2018-01-01 2157410.000 66.435 32474.000
2019-01-01 2238348.000 66.796 33510.000
2020-01-01 2109594.000 67.082 31448.000
2021-01-01 2270246.000 67.350 33708.000
2022-01-01 2491238.000 67.791 ?



cat(ons_yr[end-10:end],ons_yr_gdp_cu
header = (["Year","Nominal

pretty_table(dat; backend

_8
GDP, Trillions of £", "Popula
ader

= Val(:html), header = he

)

tion,

rrent[end-10:end]
millions", "

./1000000,0ns_yr_pop[end-10:end]./1000000, ons_yr_gdppc_current[end-10:end])

POl
lions", "Nominal GDP per capita,£"])

2012-01-01 1.71324 63.7058 26893.0
2013-01-01 1.7823 64.1068 27802.0
2014-01-01 1.86283 64.5963 28838.0
2015-01-01 1.921 65.1097 29504.0
2016-01-01 1.99946 65.6487 30457.0
2017-01-01 2.08501 66.0398 31572.0
2018-01-01 215741  66.435 32474.0
2019-01-01 2.23835 66.7964 33510.0
2020-01-01 210959 67.082 31448.0
2021-01-01 2.27025 67.3504 33708.0
2022-01-01 249124 67.7906 36749.0
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Millions of current GBP

Millions of individuals
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Nominal vs real GDP
A REAL QUANTITY OS OBTAINED FROM NOMINAL BY DIVIDING THE NOMINAL BY A MEASURE OF THE PRICE LEVEL

Nominal GDP,

Real GDP; = ——————
ea ! GDP deflator;

Nominal GDP per capita,

Real GDP per capita, = GDP doflat
eflator;




cat(ons_yr[end-10:end],ons_yr_gdppc_current[end-10:end],
1 GDP per capita,£", "GDP deflator","Real GDP per capita 1D)

header = (["Year","

pretty_table(dat; backend = Val(:html), header = header,formatters = ft_printf("%5.3f"))

2012-01-01 26893.000 0.891 30195.000
2013-01-01  27802.000 0.910 30552.000
2014-01-01 28838.000 0.922 31290.000
2015-01-01 29504.000 0.928 31786.000
2016-01-01 30457.000 0.946 32208.000
2017-01-01 31572.000 0.963 32799.000
2018-01-01 32474.000 0.979 33160.000
2019-01-01  33510.000 1.000 33510.000
2020-01-01 31448.000 1.059 29687.000
2021-01-01  33708.000 1.060 31814.000
2022-01-01 36749.000 1.117 ?

ons_yr_gdpdef[end-10:end], [ons_yr_gdppc_constant[end-18:end-1];"?"])
I
B



= hcat(ons_yr[end-10:end],ons_yr_gdppc_current[end-10:end],
"Nominal .

header = (["Year",

B
pretty_table(dat; backend = Val(:html), header = header,formatters = ft_printf("%5.3f"))

2012-01-01 26893.000 0.891 30195.000
2013-01-01  27802.000 0.910 30552.000
2014-01-01 28838.000 0.922 31290.000
2015-01-01 29504.000 0.928 31786.000
2016-01-01 30457.000 0.946 32208.000
2017-01-01 31572.000 0.963 32799.000
2018-01-01 32474.000 0.979 33160.000
2019-01-01  33510.000 1.000 33510.000
2020-01-01 31448.000 1.059 29687.000
2021-01-01  33708.000 1.060 31814.000
2022-01-01 36749.000 1.117 32904.000

ons_yr_gdpdef[end-10:end],ons_yr_gdppc_constant[end-10:end])
GDP per capita,£", "GDP deflator","Real GDP per capita,£"])
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Current GBP
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2018 GBP
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Growth rates

GIVEN A SEQUENCE, v;, THAT CHANGES OVER TIME, 7, ITS PER-PERIOD GROWTH RATE IS

y Y1 — Yt
9 = —
Yt



e For example, if GDP, is GDP in year ¢ then

GDP,;; - GDP, AGDP,

GDP, " GDP,

is the annual GDP growth rate over year ¢



e if GDPpc, is per-capita GDP in quarter ¢ then

GDPpcii1 — GDPpey AGDPpc;

GDPpe; " GDPpc;

is the quarterly GDP per capita growth rate over year ¢



e if P, is the price level at year ¢ then

_Pu-P AR
P, P,

Tt

is the annual growth rate of the price level over year ¢ (the inflation rate)



dat = hcat(ons_yr[end-10:end],ons_yr_gdppc_constant[end-10:end], [ (ons_yr_gdppc_constant[end-9:end-1]-ons_yr_gdppc_constant[end-10:end-2])./ons_yr_gdppc_constant[end-108:end-2];"?";".

header = (["Year","Real GDP per capita,£","Real GDP per capita, Growth rate"])

pretty_table(dat; backend = Val(:html), header = header,formatters = ft_printf("%5.3f"))

2012-01-01

30195.000

0.012

2013-01-01

30552.000

0.024

2014-01-01

31290.000

0.016

2015-01-01

31786.000

0.013

2016-01-01

32208.000

0.018

2017-01-01

32799.000

0.011

2018-01-01

33160.000

0.011

2019-01-01

33510.000

-0.114

2020-01-01

29687.000

0.072

2021-01-01

31814.000

2022-01-01

32904.000

"1



dat = hcat(ons_yr[end-10:end],ons_yr_gdppc_constant[end-10:end], [ (ons_yr_gdppc_constant[end-9:end]-ons_yr_gdppc_constant[end-10:end-1])./ons_yr_gdppc_constant[end-10:end-1];"."])

header = (["Year","Real GDP per capita,£","Real GDP per capita, Growth rate"])
pretty_table(dat; backend = Val(:html), header = header,formatters = ft_printf("%5.3f"))

2012-01-01

30195.000

0.012

2013-01-01

30552.000

0.024

2014-01-01

31290.000

0.016

2015-01-01

31786.000

0.013

2016-01-01

32208.000

0.018

2017-01-01

32799.000

0.011

2018-01-01

33160.000

0.011

2019-01-01

33510.000

0.114

2020-01-01

29687.000

0.072

2021-01-01

31814.000

0.034

2022-01-01

32904.000
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2018 GBP
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2018 GBP

Quarterly GDP per capita, UK, Constant GBP
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dat = hcat(ons_yr[end-10:end],[(on
header = (["Year","Real GDP per capita, Growth rat

pretty_table(dat; backend = Val(:html), header = header,formatters = ft_printf("%5.3f"))

, Growth

s_yr_gdppc_constant[end-9:end]-ons_yr_gdppc_constant[end-10:end-1])./ons_yr_gdppc_constant[end-10:end-1];"."],[(ons_yr_gdp_current[end-9:end]-ons_yr_gdp_current[end-10:end-1])./ons_yr_gdp_current[end-10:end-1];"."],[(on
e", "Nominal GDP, Growth rate", "Population !

rate", "GDP deflator, Growth rate"])

2012-01-01

0.012

0.040

0.006

0.022

2013-01-01

0.024

0.045

0.008

0.013

2014-01-01

0.016

0.031

0.008

0.007

2015-01-01

0.013

0.041

0.008

0.019

2016-01-01

0.018

0.043

0.006

0.018

2017-01-01

0.011

0.035

0.006

0.017

2018-01-01

0.011

0.038

0.005

0.021

2019-01-01

-0.114

-0.058

0.004

0.059

2020-01-01

0.072

0.076

0.004

0.000

2021-01-01

0.034

0.097

0.007

0.054

2022-01-01

s_yr



Question 1



GDP and components of expenditure

RecALL THAT GDP EQUALS THE TOTAL EXPENDITURE (ON DOMESTICALLY PRODUCED GOODS AND SERVICES)

GDP,=C;+I1,+ G, + NX,

NX,; = Bz, — Im,



da t = hcat(oecd_gr [ d 12 d] d gdp[ d 12 end], o [ nd-12:end],oecd_inv[end-12:end], o d g[ d 12:end],oecd_ nx [ nd-12: d] ecd_ex[en d 12:end], o im[end-12:end])
header = (["Billions of 2013 pounds ] [ Q ,"GDP", "Consumption", "Investment", t spen d ng", "Net ex p "Exports","Imports ])
pr tty table(dat; b ckend = Val(:htm 1) header = heade )

Quarter GDP Consumption Investment Government spending Net exports Exports Imports

2020-04-01 431.79 248.96 78.81 85.18 18.84 146.53 127.69

2020-07-01 503.51 315.52 91.21 100.66 -3.88 146.05 149.93

2020-10-01 509.62 328.45 94.16 104.53 -17.52 15488 172.4

2021-01-01 504.26 314.13 92.6 104.38 -6.85 148.36 155.21

2021-04-01 537.17 330.55 96.35 112.39 -2.12 157.84 159.96

2021-07-01 546.49 351.76  97.22 112.85 -15.34 151.64 166.98

2021-10-01 554.82 346.46 96.82 114.28 -2.74 171.08 173.82

2022-01-01 557.52 368.0 105.12 113.88 -29.48 158.6 188.08

2022-04-01 557.81 365.48 102.73 111.95 -22.35 166.71 189.06

2022-07-01 557.29 339.65 103.86 112.79 0.99 184.18 183.19

2022-10-01  558.0 341.68 104.13 113.38 -1.19 181.64 182.83

2023-01-01 558.81 347.7 106.66 111.32 -6.87 169.05 175.92

2023-04-01 559.96 351.33 106.65 114.83 -12.85 164.87 177.72
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Question 7



Growth and business cycles



p11()
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2012 USD

Real GDP per capita, US, Chained 2012 USD
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2012 USD
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Growth
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2010 USD
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Growth formulas

E.g. US real GDP per capita was about 20000 USD in 1960, and grew to 60000 USD in 2020. What is the average growth
rate of GDP per capita in US over this period?



37(1/60)-1

0.01847886443605229
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LN

1921

p16()
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GDP per capita growth rate, 1980-2021
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Business cycles



p13()

2012 USD
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2010 USD

Proportional change
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Question 3



year = [2018,2019,2020,2021,2022]
y = [18.00,18.20,18.50,19.50,20.00]

yp=[]
p shl(yp,y[1]);
r j = 2:length(yea

push!(yp,yp[j-1]* 1 025)
d

yp
x = (y-yp)./yp

gy milar(y)
] = z length(yea

gy[J] (y[31-y[3- 1])/y[J 1]

gy[l] =NaN

dat = hcat(yea r, ¥, yp, X,8Y)
header = (["Year","GDP","GDP potential”, "Ou tp ut gap", "GDP gro th rate"]
matters = ft_printf("%5.3f"))

pr tty table(da t "backend = val(:html), heade

= he der‘f

2018.000

18.000

18.000

0.000

NaN

2019.000

18.200

18.450

-0.014

0.011

2020.000

18.500

18.911

-0.022

0.016

2021.000

19.500

19.384

0.006

0.054

2022.000

20.000

19.869

0.007

0.026



Question 2
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GDP, deviation
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Billions of USD
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GDP p.c. deviation from trend

GDP gap and inflation over time, UK
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Inflation rate

Inflation and the business cycle, UK, 1955-2021
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Inflation rate

0.25 4

0.20 4

0.15 A

0.10 4

0.05 4

0.00 +

Inflation and the business cycle

T T T
—0.02 0.00 0.02
GDP, deviation

0.04

0.06




Question 8



