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1. Consider an economy with two production sectors, namely private consumption sector
(PCS) and private investment sector (PIS). The below tables give the total production and

price of both sectors in 2017 and 2018. Consider the following problem

Consumption goods

Wine Cheese
Year price units price units
2017 6 100 10 150
2018 8 100 2 400
Investment goods
Computer Truck

Year price units price units
2017 200 4 50 13
2018 260 5 60 15

a. Calculate nominal consumption, investment and GDP for 2017 and 2018

Answer: Nominal consumption for 2017 is

200 cheese wheels)x$6 + (150 wine bottles)x$10 = $2100

Nominal consumption for 2018 is:

200 cheese wheels)x$8 + (400 wine bottles)x$2 - $1600

Using similar calculations, nominal investment is $1450in 2017 and $2200in 2018.

Nominal GDP, therefore, is $3550 in 2017 and $3800 in 2018.

b. Calculate the fixed-base year real consumption using 2017 as the base year.

Calculate the private consumption deflator.


http://www.econ.tu.ac.th/?action=news-detail&newsid=1121&menu=35&pgmenu=133&lang=en&css=style

The traditional method values 2018 production at 2017 prices (the base year) to
get a time-comparable real measure. So, 2018 real consumption (100 cheese

wheels)«$6 + 400 wine bottles)«$10 = $4600

c. Calculate the fixed- base year real investment using 2017 as the base year.

Calculate the private investment deflator.

In the same way as b, 2018 real investment is $1750

d. Calculate the fixed-base year real GDP using 2017 as the base year. Calculate the
GDP deflator.
Real GDP is everything in 2018 production, but valued at 2017 prices. This is
$6350.

GDP deflatoris nomina/real * 100 = (3550/6350 ) * 100 = 54.19.

e. Does the real GDP equal to the sum between real consumption and real
investment?

Yes. Using the fixed-base year method, real GDP is equal to the sum of the

two components of real GDP.



2. Aswe discussed in class, the CPl is calculated for a fixed market basket. It measures the
change in the cost of the market basket from the base year until the current year. An

index with the market basket fixed in the first year, like the CPI, is technically called a
Laspeyres index. An alternative index, the Paasche Index, is based on a market basket in

the end year. It measures the change in the cost of a market basket fixed in the end year.

Suppose that the base is 2017, and further that the market basket contains only two
items, wine and cheese, and the quantities consumed and prices in 2017 and 2018 are

Wine Cheese
Year price units price units
2017 05 5o 1 100
2018 2 45 12 150

a. Calculate the rate of inflation for the Laspeyres (CPlyindex and the Paasche Index.

First consider the market value of consumption expenditure for each year.
Year 2017 =0.5*50 +1 * 100 = $125

Year 2018 =2+45 +1.2*150 =90 +180 = $270

To get the Laspeyres CPl, we need to know the expenditure required for
achieving the original consumption bundle in 2017, but with the current prices. This

is equal to 250 +1.2+100 =220. The Laspeyres CPl is then (220/225)*100 =176. (when we

construct an index, the value in the base year must be converted to 100.) Laspeyres

176—100) + 100 = 769

CP inflation is then equal to ( 100

To get the Paasche CPI, we need to know the expenditure required for achieving
the current consumption bundle in 2018, but with the old prices. This is equal to 0.5+45

+ 1*150 = 172.5. With the base year 2018, The Paasche CPI is then (172.5/270)*100 =

100—63.88) + 100 = 56

63.88. Passche CPl inflation is then ( o388

b. Workers often receive an adjustment in their wages equal to only a fraction of
inflation as calculated using the CPI.In view of the preceding analysis, explain why

workers would likely be better off than they were before if they were fully

3



compensated for inflation. Would this also be the case if inflation was calculated

using the Paasche index?

From the calculation, Lasperyres CPI is higher than that of Passche. Of course,
worker would be desirable if the wage increase is tied (indexed) to the Lasperyres
CPlinflation.



3. Time-varying pattern of trend

This exercise introduces you a freely accessible database, so called St. Fred. Follow the process
below and download the US real GDP series between 1947Q1 and 2019Q2.

1. Go to this website * O

ECONOMIC RESEARCH

FEDERAL RESERVE BANK OF ST. LOUIS

MY ACCOUNT

FRED¥%

FRED» Economic Data

Download, graph, and track 589,000 US and international time series from 87 sources.

Gz

us real gdp

2. Type keyword "US real GDP"

e data by Tag, Category, Release, Source, Release Calendar or Get Help 3. Click enter or click the view icon

FRED News

FRED Developer's API
otd

o Search Results | FRED | St. Louis | X 4+ -

FRED Expands Federal Reserve Bank Balance Data
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Services (2,946)
Good! "
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Government (1,533 . . . §
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' Percent Change from Preceding Period, Annual, Not Seasonally Adjusted 1930 to 2018 (Jul 26)
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Use the data and analyze the following questions.

3.1) Plot the series of the US real GDP in a figure. Use the command provided in the excel.
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3.2) From the figure obtained in (3.1), construct the trend line of US real GDP using the trend
command provided in the excel. Compare the trend equations generated by linear trend
command, versus the one generated by exponential trend command. (You might need to search
for more information in YouTube, https://www.youtube.com/watch?v=svFSKnmAIKQ.) Report the
representation of the two trend equations. (Scroll down the command box and click at the tab
labeled as “display trend equation”.) Interpret the meaning of both equations. Which one of the
two trend versions does it imply a constant historical average growth? Does the constant-trend-

growth equation imply a Y-o-Y average growth or Q-0-Q average growth?


https://www.youtube.com/watch?v=svFSKnmAlKQ

Linear trend line

US real GDP
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With the linear trend equation, the slope of trend line is interpreted as the increment change of
real GDP over time. Based on this idea, the trend specification implicitly assumes that real GDP
increases by $59.687 billion dollars for every quarter. (Notice that this constant increase in GDP
does not imply a constant growth in GDP.)

Exponential trend

US real GDP
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From the exponential trend equation, we can read that the real GDP is equal to 2240 when X =
0. That is, real GDP starts from the value of 2,240, i.e. the same figure as the starting value of
real GDP in 1947. To further understand the meaning of exponential trend, rewrite the equation
in the logarithm form. That is,

In(y) = In(2240)+(0.0079)*X

From the log equation, the coefficient of time (X) can be interpreted as the growth rate of real
GDP. The calculation suggests that the percentage growth of real GDP is equal to 0.0079*100
= 0.79% per quarter. That is, the real GDP in current quarter will be 0.79% higher than that in
previous quarter. The figure is roughly equal to the historical average Q-o0-Q growth of US real
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GDP, which is equal to 0.785%. So, the exponential trend implicitly assumes that the trend GDP

is growing at a constant historical average growth.

question 3_solution [Compatibility Mode] - Excel - (= 4
CEIAPE Insert  Pagelayout Formulas Data  Review View  Q Tell me what you want to de sSignin S Share
e — — e — -
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A B c D E F G k-
1 |FRED Graph Observations
2 |Federal Reserve Economic Data
3 |Link: https://fred stlouisfed.org
4 |Help: https://fred.stlouisfed.org/help-faq
5 |Economic Research Division
6 |Federal Reserve Bank of St. Louis
7
8 |GDPC1 Real Gross Domestic Product, Billions of Chained 2012 Dollars, Quarterly, Seasonally Adjusted Annual Rate
9
10 |Frequency: Quarterly
11 |observation_date GDPC1 Y-0-Y growth Q-0-Q growth Annualized y-o-y
290 2016-07-01 17735.074 0.015567116 0.005422912
291 2016-10-01 17824.231 0.02034066 0.005027157
292 2017-01-01 17925.256 0.020984244 0.005667846
293 2017-04-01 18021.048 0.021635125 0.005343968
294 2017-07-01 18163.558 0.02416026 0.007907975
295 2017-10-01 18322.464 0.027952566 0.008748616
296 2018-01-01 18438.254 0.028618727 0.006319565
297 2018-04-01 18598.135 0.032022943 0.008671157
298 2018-07-01 18732.720 0.03133538 0.007236478
299 2018-10-01 18783.548 0.025164956 0.002713327
300 2019-01-01 18927.281 0.026522414 0.007652069
301 2019-04-01 18023.022 0.022845678 0.00505836
302 average growth (decimals) 0.03195571 0.007854784 0.031791264
303|average growth 3.195570991 0.785478391| 3.17912637
304 h
FRED Graph | Lineartrend | Cubic trend (©] ] b

Ready
H O Type here to search

3.3) Based on the two construction methods of trend component, do you find the two
approaches sensible in representing the trend of US real GDP? From the constructed figure (with
trend and actuals), do you think which phase of business cycles has the US economy been
experiencing during the past five years? Do you think it make senses?

If one looks at the past five years, the two trending methods lead to two different point views
about the state of US economy. The past five years suggest a booming under linear trend
whereas, with the same data, the exponential trend implies that the US economy has been
experiencing a recession. Moreover, with the exponential trend, there seems to be no sign the
the US economy can revert to the trend; the gap between actual GDP and trend GDP (potential
GDP) is getting widen. Neither of these two versions make sense. Given that the linear trending’s
view is true, the behavior of FED should be called into question; why would the authority allow
for the overly expansion? On the other hand, providing the exponential trend is true, what could
then justify the FED’s decision made two years ago when the raised the interest rate (despite
knowingly that they were still under recession)?



3.4) Try to alternatively construct the trend using Cubic polynomial trend (polynomial order 3).
Does the cubic polynomial trend imply a constant average growth? Do you think that the cycle
generated by the cubic trend more sensible? Why?

US real GDP
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First, the cubic trend neither assumes a constant change in the level of real GDP nor a constant
growth of real GDP.

Second, if we look at the past ten years, the cubic trend appears to offer more convincing
explanation about what happened in the US economy. Most people see that the US had enjoyed
an expansion before the crisis came in 2008. From the figure, the cubic trend suggests that
actual GDP was higher than the trend during the period before 2008 (x=244). After the US was
hit in 2008, actual GDP then dropped below the trend, and remained lower than the trend until
2016 when the FED started to raise the interest rate. Therefore, the cycle which is roughly
approximate by the cubic trend appears to better that the two versions discussed earlier.

3.5) If not, what could this be implied in terms of the assumption gauging the calculation of trend
component, and therefore the nature of trend component? Should trend be represented by a
constant historical average growth?

Based on (3.2) - (3.5), the key take away is that “the trend should neither be assuming a constant
change in the level of GDP (linear) nor the constant growth of GDP (exponential).” In generally,
economists believe that trend growth in fact smoothly changes over time; using constant
historical average growth is generally misleading about the true state of business cycles.



(Note the key take away shouldn’t be that the cubic trend best describes the trend of US
economy. This conclusion is too far-fetched.)

4. Working with the real DATA

We will go through and analyze this problem using the real data. The excel file posted in
the Moodle folder contains some data set downloaded from the CEIC database. The file
has three sheets, namely «CEIC_data~, “data_definition», and “USED_data». The first
contains all the raw data originally downloaded from the CEIC. (you can disregard the
sheet) The second sheet lists down all the key variable names with the definition of each
one provided. The third sheet gives you the data that covers the period between 1993
and 2018 (the third quarter). Consider the following questions (some of the questions will

require your excel skillset.)

a) Ifwe plotthe series of nominal GDP inthe log-scale, what can we then interpret about

the slope of the curve?

We discussed in class. The slope of log-scale figure can be interpreted as the
growth rate of the nominal GDP (Q-0-Q growth) while the slope of level figure only
measures the change in the level of nominal GDP. If one fits a curve to the log-
scale figure, the curve that is most likely fitting the curve is a straight line, i.e.

constant «average- growth.

b) Calculate the Y-o-Y growth of both nominal GDP and real GDP during the past four
quarters. What does the difference between the two figures obtained from each

quarter imply?
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A B c D E F G H [

1 |Date GDP_sa GDP_CVM_sa GDP_deflator|Y-o-Y growth deflator |Y-o-Y growth nom|Y-o-Y growth real GDP | diff in growth
86 | 03/2014] 3247292.00]  2279872.00 142.433084 0.017676816 0.014555548 -0.003067053| 0.017622601
87 | 06/2014] 3303982.00] 2294584.00 143.9904575 0.024729656 0.034071334 0.009116237| 0.024955097
88 | 09/2014] 3316882.00] 2315045.00 143.2750551 0.011463961 0.02253763 0.010948159] 0.011589471
89 [ 12/2014] 3352997.00]  2341629.00 143.1907873 0.004514504 0.027506745 0.022888909| 0.004617836
90 [ 03/2015] 3370948.00]  2349881.00 143.4518599 0.007152664 0.038079729 0.030707426] 0.007372304
91 | 06/2015] 3399663.00| 2360882.00 143.9997001 6.41889E-05 0.028959298 0.028893255| 6.60435E-05
92 | 09/2015] 2469297.00] 2390920.00 145.1071972 0.012787586 0.045981437 0.032774741| 0.013206696
93 | 12/2015] 3501791.00| 2409669.00 145.3224904 0.014887152 0.044376419 0.029056695| 0.015319724
94 | 03/2016] 3542182.00] 2429453.00 145.801627 0.016380178 0.050796986 0.03386214] 0.016934846
95 | 06/2016] 3618125.00 2447020.00 147.8584155 0.026796691 0.064259899 0.036485517| 0.027774382
96 | 09/2016] 3663572.00 2464804.00 148.635429 0.024314657 0.055967939 0.030901912| 0.025066027
97 [ 12/2016] 3708438.00] 2483233.00 149.3391075 0.027639336 0.059011803 0.030528674] 0.028483129
98 | 03/2017] 3780619.00] 2512217.00 150.4893487 0.032151368 0.067313594 0.034066928| 0.033246666
99 [ 06/2017] 3822532.00] 254229100 150.3577679 0.016903687 0.056495284 0.038933478| 0.017561806
100] 09/2017] 3898817.00] 2572491.00 151.5580424 0.019662966 0.064211922 0.043689884] 0.020522038
101 12/2017] 3950093.00 2582825.00 152.9369198 0.024091562 0.065163554 0.040105781| 0.025057773
102 03/2018] 4004943.00 2635260.00 151.975251 0.009873804 0.059335257 0.048977855| 0.010357402
103 06/2018] 4075890.00| 2659246.00 153.2666302 0.019346273 0.066280151 0.046043116| 0.020237035
104 09/2018] 4111373.00 2658895.00 154.6271289 0.020250239 0.054518076 0.033587678| 0.020930397
105

106 [sd [ 0.021060325]  0.042156375 0.030001638] 0.022051715]
107 [mean | 0.025922791]  0.067776791 0.040634208] 0.027142584|
108

109 in percent

10| | | sd 2106032515 4.215637524 3.000163788| 2.205171516
111 mean 2.502279143 65.777679118 4.063420756] 2.714258363

Note in column | that the difference between nominal GDP growth and real GDP growth is
roughly comparable to the Y-o-Y growth of GDP deflator. The difference can be used as the

approximation of GDP deflator inflation.

c) Calculate the investment deflator for both equipment and construction. Show the
figures for the past four quarters. (n the real data, investment can be divided into two
subcomponents, namely equipment and construction. This question is asking you to
calculate the deflator for each type of investment.)

A B € D E F G H | J
1 Date GFCF_CON_SA |GFCF_CON_CVM_SA |GFCF_EQUIP_SA |GFCF_EQUIP_CVM_SA con_deflator | equip_deflator | y-0-y con_deflator | y-o-y equip deflator

85 | 12/2013 254592.00 166133.00 529818.00 372155.00 153.2458934 142.3648749 0.008321793 0.030032497

86  03/2014 246979.00 162139.00 535879.00 374996.00 152.3254738 142.902591 -0.013858625 0.06616759

87  06/2014 261247.00 170408.00 563777.00 396058.00 153.3067696 142.3470805 0.013000276 0.053796565

88  09/2014 264211.00 174187.00 601510.00 416325.00 151.6823873 144.4808743 0.013567826 0.022351731

89 | 12/2014 267312.00 171260.00 529116.00 386646.00 156.0854841 136.8476591 0.018529637 -0.038754052

90 | 03/2015 282304.00 188681.00 543668.00 393356.00 149.6197285 138.2127132 -0.017762921 -0.032818704

91 | 06/2015 287007.00 192984.00 539428.00 380313.00 148.7206193 141.8379072 -0.029914858 -0.003576984

92 | 09/2015 285256.00 195376.00 555846.00 386153.00 146.0036033 143.9444987 -0.037438651 -0.003712433

93 | 12/2015 308630.00 208828.00 570526.00 396144.00 147.7914839 144.0198514 -0.05313755 0.052410047

94 | 03/2016 304454.00 208046.00 569648.00 395328.00 146.3397518 144.0950299 -0.021922087 0.042559882

95 | 06/2016 307943.00 211680.00 554373.00 384047.00 145.4757181 144.3503009 -0.021818772 0.017713133

96  09/2016 300897.00 208711.00 557884.00 382890.00 144.1692101 145.7034657 -0.012564027 0.012219759

97 | 12/2016 311898.00 220049.00 577445.00 394513.00 141.7402488 146.3690677 -0.04094441 0.016311754

98 | 03/2017 313029.00 211938.00 585156.00 396437.00 147.6983835 147.6037807 0.009284092 0.024350255

99 | 06/2017 295483.00 203194.00 592621.00 398474.00 145.4191561 148.7226268 -0.000388807 0.030289691

100| 09/2017 302281.00 206181.00 589921.00 397270.00 146.6095324 148.4937196 0.016926793 0.019150223

101| 12/2017 300737.00 207687.00 600298.00 404282.00 144.8029968 148.4849684 0.021608175 0.014455928

102| 03/2018 319318.00 213428.00 603454.00 412876.00 149.6139213 146.158653 0.012969254 -0.009790587

103| 06/2018 308460.00 209494.00 610035.00 416331.00 147.2404938 146.5264417 0.012524744 -0.014766987

104| 09/2018 321089.00 215417.00 618110.00 412585.00 149.0546243 149.8139777 0.016677578 0.008891003

105 2000-onwards

106 [sd I 0.044393267 0.054299982

107 1 [mean | 0.024379115 0.033960714

108

109 in percent

110 sd 4.439326693 5.429998217

111 mean 2.437911464 3.396071444
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The figures of past four quarters are given in column G, and H. They can be obtained

by having each respective type of nominal investment divided by its corresponding
value measured in the real term. | supplement two additional columns with the

growth of investment deflator. Compared to the volatility of gdp deflator inflation,

investment deflator inflation is more volatile.

d) Calculate the core inflation and non-core inflation using the data between 2000 and

2018. What is the value of the standard deviation of both inflation measures, and its

correlation?

A B C D E

1 Date NONCORE_CPI |CORE_CPI |noncore_cpi inflation care inflation
89 | 12/2014 104.28 99.39 -0.002741473 0.0060923103
90 | 03/2015 100.21 99.77 -0.054680376 0.009170909
91 | 06/2015 100.97 99.96 -0.06350286 0.00925552
92 | 09/2015 100.04 100.09 -0.062537094 0.00907319
93 | 12/2015 98.76 100.20 -0.052934407 0.008149987
94 | 03/2016 96.55 100.47 -0.036588611 0.007049547
95 | 06/2016 99.97 100.69 -0.009870919 0.007369806
96 | 09/2016 08.92 100.77 -0.011162574 0.006727055
97 | 12/2016 99.32 100.84 0.00563656 0.006387438
98 | 03/2017 99.37 100.86 0.029277724 0.003815274
99 | 06/2017 99.05 100.92 -0.009269138 0.002284163
100| 09/2017 99.26 101.05 0.003437121 0.002811776
101| 12/2017 100.89 101.28 0.015841584 0.004429606
102| 03/2018 100.05 101.38 0.006775795 0.005221932
103| 06/2018 101.87 101.56 0.028471428 0.006308419
104| 09/2018 102.57 101.64 0.033313124 0.0058386094
105
106 sD 0.054943676| 0.008478321
107 mean 0.048109015| 0.006996505
108

109| | correlation 0.344946731
110
111 in percent
112 sD 5.49436764| 0.847832075
113 mean 4.810901544| 0.699650514

A4 a

Core inflation SD is 0.84% while non-core inflation SD is 5.49%. The non-core

inflation is approximately 6.5 times higher than that of core inflation. As
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explained in class, this is because of the nature of product that gets classified in
under the non-core component, i.e. food and energy. The prices of two items are

highly volatile and largely dominated by supply factors.

In the table, we have real GDP data for 5 countries - Thailand, USA, Euro, Australia,
Brazil, and Japan. Calculate the Y-o-Y growth of real GDP each country, report the
standard deviation of each series and show the pairwise correlation. Use the data
between 2000 and 2018.

From e, do you find the perfect correlation among any pairwise figures obtained?

Can you attribute this to any reason that might explain the finding? How tightly do
Thai GDP growth comove with US GDP growth? Compare with the figure obtained
with respect to Japan GDP growth.

A F G H | J K L M N
1 Date  GDP_BRAZIL_CVM_SA |GDP_IPN_CVM_SA [¥-0-Y GDP_CVM_sa |Y-0-y GDP_USA_CVM_SA |¥-o-y GDP_EURO_CVM_SA |Y-o-y GDP_AUS_CUM_SA V-o-y GDP_BRAZIL_CVM_SA |y-o-y GDP_IPN_CVM_SA
93 | 12/2015 165.56 515526.30 0.029056695 0.020000064 0.02251109 0.027199636 -0.054851227 0.010222816
34 03/2016 164.13 519064.90 0.03386214 0.015568472 0.021116336 0.027474171 -0.054054839 0.004055374
35 |06/2016 164.14 519170.80 0.036485517 0.012959512 0.019669379 0.03327856 -0.032098223 0.002828824
96 | 09/2016 162.84 520796.80 0.030901912 0.015362466 0.018642854 0.023071473 -0.025206794 0.005693558
97 12/2016 162.38 521721.70 0.030528674 0.018787567 0.021028853 0.0274126 -0.019223295 0.01202926
38 |03/2017 164.15 525940.50 0.034066928 0.019382626 0.02211386 0.021859729 9.76716E-05 0.013246128
99 | 06/2017 165.07 528672.40 0.038933478 0.021147073 0.025162602 0.021409307 0.005669374 0.018301492
100 09/2017 165.68 532164.70 0.043639884 0.023388767 0.027981945 0.028191847 0.01744923 0.021827899
01/12/2017 165.94] 534127.50 0.040105781 0.024717073 0.026362142 0.023776922 0.021902725 0.023766804
02/03/2018 166.20] 532396.90 0.048977855 0.025804143 0.023297482 0.030119883 0.012510605 0.012275913
03 06/2018 166.50 536036.70| 0.046043116 0.028698066 0.021691816 0.031233314 0.008668114 0.013929798
0409/2018 167.76| 532648.20 0.033587678 0.030027852 0.018212203 0.027682008 0.012560325 0.000908553
05
06 sd 0.030001638 0.016423449 0.018485646 0.00917811 0.031885764 0.021793982
07 mean 0.040634208 0.020582613 0.01600163 0.029373505 0.024639295 0.00942942
08
09 correlation 0.476904796 0.366525401 0.341483187 0.366362568 0.541488077
10 with country|
11
12
13 in percent
14 ! sd 3.000163788 1642344923 1848564563 0.917811047 3.18857636 2.17939821
15 mean 4.063420756 2.05826127 1600162979 2.93735054 2463929523 0.942941985

You can see details in the excel. What's interesting is the stylized facts of average growth,

volatility and correlation across different countries. First things first.

Note first that the average growth of advanced economy is typically lower than those

emerging markets. (see average growth figures of each country. Ours is roughly 4%; those

other advanced nations have lowered growth.) Empirically, growth tends to decline as

countries move from middle income to high income countries. Japan might be a special case.

Their GDP growth has been very low, average of 0.9%. This is due to the structural problem

of Japan. Historically, they were hit by recession in the early of gos’, and their economy has

remained under the sluggish condition since then. In recent years, they’ve been trying hard
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to promote many aggressive growth policies to push up their growth rate. The result is yet

to be seen,)

Secondly, volatility of growth in emerging markets (Thailand and Brazil) are normally higher
than those developed countries. This can imply that our business cycle fluctuations are more

severe than those developed nation.

Third, pairwise correlation is far from perfect, though they are positive. This suggests that
there are lot more of the factors that determine Thai GDP. External factors are important,
but country-specific factors are no less important as well. (Think about the Flooding that hit
Thai economy in 2011, causing our GDP growth to drop below its average. In the same year,
other countries in the world remained healthy as they didn't get impacted with the same

kind of problem that we faced,)

14



