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Abstract
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each industry are better alternative to calculaeréal interest rate.
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1. Introduction

A price index is a measure of the proportionategercentage, changes in a set of
prices over time; usually it consists of per-uménsaction value of specific product
(prices) and some indicator of the proportionatenposition of the products (share
weight) among the group of products in questiorr. é&@mple, a consumer price index
(CPI) measures changes in the prices of goodsemitss that households consdnia
an analogy, so called producer price index (PPBsuees changes in the prices of goods
and services that domestic producers produce. Heweas IMF (2004) asserts, the
producers are at the same time purchasers of goawtiservices because they consume
other producers’ outputs as intermediate inpdtsaterials, components, fuels etc. The
value added deflator is a price indicator that satkés two-sidedness of the producers; it
is defined as the proportion of the nominal valddeal to the real value added, which is
obtainable by dividing both the output and the imediate inputs in nhominal terms by
the appropriate price indicesThe remaining problem is that the value addedhtbef
does not take the wage rate and other productictorf@ost into consideration; in this
context, it is desirable to obtain the operatingkis deflator rather than the value added
deflator. This paper discusses the issues congethexmeasurement of the deflators for
both value added and operating surplus for eaalsing

Although the SNA 1993 did not mention it, the SN@08 discusses value added
deflator in paragraphs 14.153 through 14.157;deiéned in the framework of the supply
and use tables. The proportion of the domesti¢ édtaominal value added to that of real

value added is casually referred to as GDP deflgtaragraph 15.235); not a few

1 1LO (2004), paragraph 1.1.
2 According to the definition of IMF (2004), PPI indes not only output PPI but also input PPI
and value-added PPI.



statistical authorities publish it as a part of GR&tistics. Simple mathematics tells us
that, as shown in equation (23), the GDP deflatdhé weighted harmonic mean of the
value added deflators. However, the meaning oféhee added deflator for each industry
is far more complicated because the weight forgarécular item involves the prices of

other items.

In addition to the value added deflator, the SNA&Gnentions the operating
surplus deflator in 14.157. In the framework of tfeneration of income account, the
value added consists of three major components: peosation of employees,
taxes/subsidies on production and imports, andsgopsrating surplus / mixed income.
As paragraph 14.155 asserts, calculating compemsatiemployees in volume terms is
possible if enough information is available on wagtes and numbers employed by
category of worker. If it is possible, it is an pamsk to obtain the deflator for
compensation of employees. However, it seems fae miidficult to know the taxes less
subsidies on production in volume terms. To obthe deflator for gross operating
surplus, we have to overcome this critical problddespite all the difficulties, we
tentatively obtained the deflator for gross opegtsurplus / mixed income for the

Japanese industries to find out further problemsnag encounter in practice.

2. Value Added Deflator
2.1 Definitions

Before going into the empirical evidence, we exaartime theoretical meaning of
the value added deflators using a highly simplifiexsk table in which one industry
produces only one product so that the table rediaccassymmetric input output table as

shown in Table 1 in current values. Note that paaaly 5.2 of SNA 2008 basically defines



industry as a group of establishments engaged enstime production activity. Let
subscriptsi, j =1,--,n and K,1=1,:--,n denote inputs and outputs respectively.

While X, denotes intermediate input of into k; D, E, M, and T indicate
domestic final uses, exports, imports and total ekt output of produci respectively.

V, is the gross value added generated in the praduptiocess of outpuk, which is
defined as total domestic output less intermedigiats; the definition is equivalent to
that at producer prices described in the SNA 2p@8graph 6.78. Although a Chenery-
Moses input-output tablgto which Table 1 resembles to, usually assumespoice for
one product, we will assume that the import priaes different from domestic prices
following the suggestions by Diewert and Nakamug®1Q) and Reinsdorf and
Yuskavage (2014) that the former affects the lattet p, and p,, be the current
prices of domestic and imported products respdgtivhile taking the domestic price of
the base period to be unity. We assume that oelyltimestic products are exported. We
further assume that the domestic and imported tsdare indifferent to the domestic
users; and are supplied jointly at a compositeepnc, which is the quantity-weighted
average of the domestic and import prices. Theeefwe can rewrite the current nominal

values in Table 1 in the constant prices as inglahbf p, and p,, are observable:
E M, T

:;; =—L: ti:_i' (1)
q pdi m pmi pdi

The input-output balance of product at current price is as follows:

T=2%+D+E-M. (2)
k=1

The balance at constant price is as follows:

ti:Zn:XHd*LGr‘—m- (3

k=1

3 See Moses (1955) and Chenery and Clark (1959).
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The above assumption tells us that the domestiégrapdrted products are supplied at a

price, which is the quantity-weighted average efdlomestic and import prices:

Xik D t—-¢€ m

Q:_:FI: n Pyt B (for any k) (4)
B G Yx+d Y x+d
I=1 =1
Therefore
t — m
Xi = nl—q Pt B | % (5)
dx+d Y x+d
I=1 =1
and
t — m
D, =| - py + 1, |d. (6)
dx+d o Xx+d
1=1 1=1
The input deflator for produck is defined as
2 X 2R
Il(nput — |=n1 — =l (7)

DX D%
i=1

i=1

Likewise, the input deflator for all domestic pratli as a composite commodity is

obtainable:
plnput - k:nl |:: - kzil.1 |=1n . (8)
Xi Xk
k=1 i=1 k=1 i=1

The output deflator for produck is by definition:

outpu T
P = =y )
1:k
Furthermore, by assuming, =t. and T, =T where k=i, we obtain the output

deflator for all domestic products in the followinganner:



Zn:Tk ZH:TI i{ﬂ( %+ j"' R e R m}
poutput — k=1 |:nl — 1= =1 i (10)
2

itk t i[iwdw—m}

k=1 i=1 i=1

As we have described already, in this model, gvasse added for produck is

defined as total domestic output less intermedrgiats:

V=T, =D X,
j=1
:Ti—zn:xjk (where k =1)
j=1
:pi(l Xl"'qj"' Ri €~ R W-Z PX - (11)
=1 j=1

By summing up the above equation over1,---,n, we have the gross domestic product

or GDP at current prices, which is often referred$ nominal GDP:

=_n {pi(ln X +d]+ R e~ R m}-ZZ P

k=1 j=1

=2 (pd+pe-pm. (12)

The above equation proves that GDP is equivaletitdsum of domestic final uses and
exports less imports so that GDP can be obtairéérein the production approach by
summing up value added or in the expenditure agproaing the latter relations. We

further define real value added for product in an analogy to equation (11):
=t = > X
j=1
=t =2 X
j=1

=Z>ﬁl+d+e—m—_2:?ﬁ- (13)

By summing up the above equation oMer i =1,---,n, we have GDP at constant prices,
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which is also known as real GDP:

n n n n
Veor = D ik =D 6= D0 D X
k=1

= k=1 =1
= ( X +d+e- mJ_ K

i1 \ 171 k=1j-1
= n(di+q—m). (14)

According to the traditional double deflation medfipthe value added deflator for
product K is defined as the ratio of nominal value addédto real value added, :

v pi(le +dj+ RE- R M2 P
Py = =—— = (15)

n

Y 2% +d+e-m-D

Likewise, we define GDP deflator as the ratio ofiimeal GDP to real GDP:

n

in d(pd+pe-pm
pGDP - k;l - i=1 - . (16)

kZ:;Vk Z(di+¢‘ m)

i=1

Therefore, in most cases, the expenditure appnsagimore convenient way to get real

GDP and the GDP deflator.

2.2 Decompositions
The value added deflator for produkt could be decomposed in the following

manner from equation (15):

n

pi(é)ﬂ +qj+ RE- R m_z P

j=1

v,
Py ===

% ;K|+d+$—m—;?ﬁ

4 Double deflation method is originally proposedfabricant (1940) and sophisticated by Stone
(1956).



n

ﬂ[iﬁ*dj’f e R M Z)ﬁ|+q+¢—m

- =1 % 1=1
IZXWO\“?‘W IZi?("'id"'ie_im'ijX
=1 =1 i=1
2 P % > %
_j= x j=1

D% ;xl +d+e- m-Z:l X

j=1

n

X.
2%
=Ly pourst -2 x gt (wherei =k) (17)
Vk Vk
The last line of the above equation shows thatvtliiee added deflator for produdt
can be decomposed into (i) output price effects(@nohput price effects. Alternatively,

we can decompose the value added deflator for pto#lu into three parts. Again from

equation (15) by substituting equation (4),

v pi(le +dj+ RE- R MDY P
pvk:_k: = n n =

i dx+rd+e-m-3

1=1

L (iwdjwie- pom
D% +d gwd =

Zl)wd +e-m-; X

Zn: Py 5 0
X +d 2%+

Z&|+d+e-m-2; X

1=1

t-§
n pmj Xjk




2% +d
-— = - . (18)
25 tdre-m-3 x
=1

1=1

The last line of the above equation tells us thatwalue added deflator for produkt
consists of three portions: (i) output price effe¢ti) domestically-produced input price
effects, and (iii) imported input price effectsn&

m

n
2% +d
1=1

we can safely conclude that the effects of impoitgs on the value added deflator is

« 20, 19§



negative.
Likewise, the GDP deflator (for all the domesticogucts as a composite
commodity) could be decomposed in the following ma&anfrom equation (16) by

substituting equation (4):

DV 2(rd+me-pm
Peor = knl ==

>y, 3 (d+e-m)

i=1

n t - .
Z nI . Py +— m Pri q+@i$_ R m
= 2x+d Dx+d

1=1 1=1

n

2 (d+e-m)

i=1

3 boe)d ey, > o —1|mp,

= Zx.+ol 1Y +d
r'] + ':1 (20)
_zl(di+e-m) ;(@'* e

In other words, the GDP deflator consists of twdipas: (i) that depends on the domestic

factors, and (ii) that depends on the import pritteshould be noted that, since

4 _4c, (21)

n

> % +d

=1

the effects of import prices are inevitably negativ

Alternatively, we can decompose the GDP deflattr aonsisting products:

2V 2(rd+me-pm
Peor = knl ==

> >'(d+e-m)

i=1
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. ZX|+OI+$—W—Z?§ i ZiIX+idj+dpie_mipiij9<X
_ =1 =R =1 =1

A Sare-m) > g dv e Y x
i =1 i=1

= : X pvk ) 122

It means that the GDP deflator is a constant-pradae-added weighted average of the

value added deflator of each product. The probléthe above equation is that is

not directly observable so that the following egumais more widely used.
2V 2(rd+npe-pm

k=

ka Z(di te- nﬂ)

k=1 i=1

(Rd+Rie-nm
(é’%"’qu@—m—i ﬁ(}
éXl +Cij+ RE- R m_zn: ,pj,x}

j=1

n
i=1

ot

7~ N\
n El
s

j=1

2% +d]+ pe-p Y Jpjx}x{ (
P

=& (23)

In other words, the GDP deflator is simply regardea weighted harmonic mean of the

value added deflators.

3. Operating Surplus Deflator
According to paragraphs 1.17 and 7.5 through 73NoA 2008, there are two main

types of charges that producers have to meet aogitosk value added: compensation of
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employees payable to workers employed and any faexgable less subsidies receivable
in the production process. Compensation of emp®yee defined as the total
remuneration payable by an enterprise to an emplayeeturn for work done by the
latter. Taxes less subsidies on production coosistxes payable or subsidies receivable
(if negative) on goods or services produced asutsif@and other taxes or subsidies (if
negative) on production. After deducting compemsaf employees and taxes, less
subsidies, on production from value added, therfzahg item is obtained. The balancing
item is described as gross operating surplus eXoephincorporated enterprises owned
by households in which the owner or members ofsdn@e household may contribute
unpaid labor inputs of a similar kind to those tbatild be provided by paid employees.
In the latter case, the balancing item is descramechixed income because it implicitly
contains an element of remuneration for work doy¢hle owner, or other members of
the household, that cannot be separately identfliech the return to the owner as

entrepreneur.

As we have mentioned above, operating surglys that includes mixed income
is defined by subtracting compensation of employégsand taxes (less subsidies) on
production, which consists of taxes on produ&s and other taxes on productioB, ,
from the value added of the industky:

o =V,.-L-A-B. 124
As paragraph 14.155 of SNA 2008 asserts, calcgiatompensation of employees in
volume terms is possible if enough informationvaikable on wage rates. Let us assume

for simplicity that we can observe the wage ratesfaich industryw, taking that of the

base period as unity so that we will have the latyout at the constant price:

= (25)

Ik
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As United Nations (1979) remarks, there are twe$ypf taxes on productioad valorem
andnon ad valoremthe former is levied as a percentage of the valgmods or services,
but the latter is nét Since, in many countries, value-added type tap@ats most of the

taxes on products, it must be plausible to defireegrice of it in reference to the real

value added:
s (26)
Vk

We assume here, as a first approximation, thabtiier taxes on production relate to the

output rather than the value added so that wetteelyadefine its price as:
Bk

p;k = t_ . (27)
k

We will normalize p,, and p,, taking those at base period as unity to obtairakes-

on-products and other-taxes-on-production deflatpgs and p,, so that we can define

the taxes at constant prices as follows:

akzi andq:i_ (28)
pak pbk
We further define operating surplus at constardgsrin the following manner:
o=v.—-l,—a-Dhb. 9§2
The operating surplus deflator is defined as folanvanalogy to the value added deflator:
@)
pok = —- . (30)
Ok

4. Estimation of the Deflators Using Japanese SNA Data
4.1 Value Added and Operating Sur plus Deflator s

We will use so-called SNA-IO, the input-output ®&lpublished as the part of

® The decomposition procedure for taxes and sulssialieproduction is discussed in detail in
paragraphs 9.1 through 9.11 of United Nations (1979

13



Japanese SNA, to experimentally estimate both vallged and operating surplus
deflators. The SNA-IO, is an input-output tablettbansists of the same number of
products and corresponding industtig¥ote that the Input-Output Table for Japan, on
which SNA-IO is constructed, is based on the conoégost accounting so that each
column represents the production activity of theregsponding product except for the
case of joint production such as oil refinery. Altigh more detailed table that consists of
87 products is also available, the SNA-1O tableuse is a smaller version that consists
of 24 products; there is no jointly produced praduat this level of aggregation. They
also publish the output deflator for each prod8atce import prices are not available in
the framework, we used the price indices publidgmedthe Bank of Japan. We adjusted
the import price indices using the internationahparative price level data published by
OECD’ so that the domestic price of the product at #eelyear is unity. Since import
price index is not available for services, we synied the exchange rate as a proxy. In
the SNA-1O, the gross value added consists of thoggons: compensation of employees,
taxes of production (less subsidiaries), and theraipng surplus (and mixed income).
Since wage deflators are unavailable in the SNA,uased the data published by the
Research Institute for Advancement of Living Staddawhich is the only Paasche wage
index available in Japan. We made the deflatotaees on production in the procedure
described in the previous section. Since the aaigiata of taxes on production included
both taxes on products and other taxes on prodyactie divided it proportionally using

the data published for the total economy. The ofadiem period is from 2001 to 2013

® Unlike in other countries, in Japan, the use tabieade using the SNA-10O and the supply table
using the procedure detailed in paragraph 3.83\# $968 manual, i.e8 = AC andU =Bg.
See Watanabe (2002) for further details.

" OECD (2016), Price Level Indices (indicator). dif:1787/c0266784-en (Accessed on 25 June
2016).
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calendar year.

Figures 1-1 through 1-24 depict the fluctuationshie deflators for total outputs,
intermediate inputs, and value added for each ingu$he correlation coefficients
between the deflators are listed in Table 3. Thenriiadings from the figures and the

table can be summarized as follows:

(i) The fluctuation patterns of the three deflatoary in one industry from another;
there is no general trend. The observation tellshas industry specific value added
deflators should be used to calculate real intaedet, which is supposed to be used for
the investment decisions.

(i) It is apparent that the deflators for theualadded are more volatile than that for
outputs and inputs because the former are the catn of the latter.

(i) The value added deflators have higher catieh with output deflators rather than
with input deflators. The correlation coefficiems&th output deflators are statistically
significant at 5 percent level in 20 out of 24 istties and all of them are positive as
expected. In contrast to this, the correlation fcehts with input deflators are
statistically significant only in 10 industries, ang which only two are negative as

expected.

Figure 2 illustrates the fluctuations in the dedtatfor GDP, total outputs and intermediate
inputs across all the industries. While output expdit deflators peaked at 2008, the GDP
deflator gradually declined during the observapeniod. It should be noted that, while
the correlation coefficient between GDP and totatppat deflators is positive but not

statistically significant, that between GDP andungeflators is not only negative as

15



expected but also statistically significant at Scpat leve.

Figures 3-1 through 3-24 illustrate the fluctuas@mthe value-added and operating
surplus deflators during the observation periogjufés 4-1 through 4-24 depict the
fluctuations in the wage rate and the deflatorstées on products, other taxes on
production, of each industry. The correlation cioeghts between the deflators are listed

in Table 4. The main findings from the figures dind table are summarized as follows:

(iv) Although there is no general fluctuation patt among the industries, the operating
surplus deflators fluctuate more widely not onlgritthe valued added deflators but also
than any other deflators. Negative deflator is oles® in seven out of 24 industries
because operating surplus at constant price igimega

(v) Even though the levels are different, the gadded and operating surplus deflators
are highly correlated in most of the industriese Horrelation coefficients are positive
and statistically significant at 5 percent levellin out of 24 industries; the coefficients
exceed 0.9 in nine industries.

(vi) Generally speaking, the wage rates declimetthe manufacturing industries while
increased in the non-manufacturing industries dutte observation period.

(vii) The two tax deflators are positively corrgld in 21 out of 24 industries; among
which, the correlation coefficients are statisticaignificant at 5 percent level in 15
industries.

(viii) The operating surplus deflators tend to éaelatively higher correlations with

output and input deflators rather than with wagesand the tax deflators.

® There is an apparent contradiction between theordad macroscopic findings; this comes
from the difference in the industrial compositicetween the nominal input and output.
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Figure 5 illustrates the fluctuations in the dedtatfor operating surplus, wage rate and
the tax deflators, for taxes on products and othres on production, across all the
industries. While other three indicators are sonavlluctuating during the observation
period, the operating surplus deflator declineanificantly. There is a high correlation
between the value added and operating surplustoesjahe correlation coefficient is as
high as 0.965. There is a negative and significamtelation between the input and
operating surplus deflators. Although the operatsugplus deflator is significantly
correlated neither with the wage rate nor taxeprmaatucts deflator, we do not know why,

but we found a significant positive correlationinibhe other-taxes-on-production deflator.

4.2 Decomposition of the Value Added Deflators

Figure 6 depicts the decomposition of the valuesddtkflator for each industry for
2013 in terms of equation (18) above. The bluetlnad lies above zero suggests that the
output price effect surpasses the input price effeany of the 24 industries listed there.
Although, the import prices forms the larger pdrthee input price effect in ‘petroleum
and coal products’ and ‘electricity, gas and watgwply’ industries, the domestic prices
account for more than half in most of the industriehe ratio of the output price effects
to the input price effects is larger in the serwmiistries comparing to the other industries.
The ratio is smaller in the industries that headiiypend on imports.

Although the trend is reversed after 2012, as shiowkigure 7, the GDP deflator
gradually declined during the observation periode Hecomposition of equation (22),
which is illustrated in Figure 8, tells us that priransportation and communication’

significantly affected positively on the deflattirshould be noted however, this is not
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because the value added deflator of the industwy, fout because the production share of
the industry increased considerably. In contrathif) although the value added deflators
for ‘mining’, ‘foods and beverages’ and ‘textiléestreased as shown in Figure 1, these
industries affected negatively on the overall GD#flador. Figure 7 also depicts the
decomposition of GDP deflator into domestic and amgleflator effects. As equation
(20) suggests, while domestic output deflator affqmsitively on the GDP deflator,
import prices give negative effects on the deflakbgure 7 clearly illustrates that the
decline in Japanese GDP deflator during the observperiod originated in the increase
in the import prices. Furthermore, the decompasitioFigure 9, which is also based on
equation (20), suggests that both quantity andepncrease in the import of mining

products, such as oil and ore, caused the dedlitteeiGDP deflator.

5. Concluding Remarks
Wicksell (1898; Chapters VIl and 1X) defined nalrate of interest (nattrliche

Kapitalzins) as the physical rate of return on pnvestment at the time. If the market
rate of interest on loans (Darlehnszins) is belbw hatural rate, entrepreneurs will
borrow funds and make profit by investing in capi@ods. On the contrary, if the market
rate is above the natural rate, the entreprenellirbevhesitant to borrow so that capital
investment will stagnate. However, Wicksell alseeated that, even in such a situation,
the entrepreneurs are willing to invest if theyefan inflation because it will increase the
monetary return. Therefore, he concluded that ahipivestment will increase as the real
rate of interest, which is market rate of intefess rate of inflation, declines. The problem
is that what inflation rate they have in their mimlden the entrepreneurs make investment

decisions. Customarily, overall nationwide CPI atput PPI, which are the broad and
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general indices of the output prices that the predsiget, is used for this purpdsthe
shortcoming is that this practice overlooks the faat the producers are at the same time
purchasers of goods and services because theymensther producers’ outputs as
intermediate inputs. Not only the input and outprites, but also the composition of
inputs dramatically differ from one industry to démer. Therefore, the value added
deflator or even the operating surplus deflatordach industry are better alternative to
calculate the real interest rate. Theoreticallyakpey, operating surplus deflator is the
better option because it is the producer’s prdtérgpaying wages and taxes. However,
our experimental attempt shows that the observedatipg surplus deflators are often
volatile and tend to be negative. Since our expemisalso suggests, in most cases, the
operating surplus deflator is highly correlatedhatihe value added deflator so that we
should not bother to obtain the former.

After the global financial crisis of 2008-2009, fickdebt in advanced economies
has increased substantially. High levels of puldlebt in mature economies are a
relatively new global concern, after decades @fraitbn on debt levels in developing and
emerging countries. With slowly growing or decligiworkforces, as well as high capital-
labor ratios, many advanced economies face an appdearth of domestic investment
opportunities, while the ageing society calls famrensavings to prepare for the retirement.
The governments are piling up deficits to closeg@eing-investment gap in the private
sector. It is apparent however that the governmeamgot accumulate deficits endlessly
so that they must urgently promote the investmentle private industries. According
to the Wicksell's framework, it is obvious that lexing the market rate of interest is one

of the best policies to boost the capital investm€&he problem is that Figure 6, which

° See European Central Bank (1999) for further disicun.
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is the GDP deflator decomposition based on equ&8iO)) asserts that import price hike
would inevitably depress the GDP deflator, the ganadicator of the value added
deflators. Equation (18) also confirms that theréase in import prices will affect
negatively on the value added deflators. It mehas if lowering interest rate induces
unfavorable rate of exchange (i.e. depreciatiomwii currency) it will depress value
added deflators, and in turn, will depress capitaestments. In this sense, lowering
interest rate is a double-edged sword; the govemntsrend central banks should think

twice before taking such a policy.

References

Chenery, Hollis Burnley and Paul G. Clark (19%%erindustry EconomigdNew York:
John Wiley & Sons.

Diewert, Walter Erwin and Alice O. Nakamura (201®jas Due to Input Source
Substitutions: Can It Be Measured?” in Susan Hoaseand Kenneth Ryder (eds.)
Measurement Issues Arising from the Growth of Qiehaon, Washington D.C.:
National Academy of Public Administration, pp. 23@5.

European Central Bank (1999) “Key Issues for thalpsis of Real Interest Rates in the
Euro Area,”"ECB Monthly BulletinMarch 1999, 16-18.

Fabricant, Solomon (1940jhe Output of Manufacturing Industries899-1937 New
York: National Bureau of Economic Research.

International Labour Organization et al. (20@Hnsumer Price Index Manual: Theory
and Practice

International Monetary Fund Statistics Departm@004)Producer Price Index Manual

20



Theory and Practice

Moses, Leon Nathan (1955) “The Stability of Intgiomal Trading Patterns and Input-
Output Analysis,”American Economic Review5(5), pp. 803-826.

Reinsdorf, Marshall and Robert Yuskavage (2014)s@dring, Sourcing Substitution
Bias and Measurement of U.S. Import Prices, GDPRuoductivity,” UTokyo Price
Project Working Paper Series 41.

Stone, Richard (1956 Quantity and Price Indexes in National Accouyngaris:
Organisation for European Economic Co-operation.

United Nations (1979Manual on National Accounts at Constant Pric&eries M,
Number 64.

Watanabe, Genjiro (2002) “SNAE X EERDFHEEMNL A" (The Features and
Applications of the SNA Input-Output Account; inpdmese),ZFIEE &R FtE
(National Accounts Quarter)y128.

Wicksell, Knut (1898)Geldzins und Guterpreise: eine Studie Uber die Trrschwert
des Geldes bestimmenden Ursaché&ena: Gustav Fischer; translated by Richard
Ferdinand Kahn in 1936 &sterest and Prices: a Study of the Causes Regugjdtie

Value of MoneylLondon: Macmillan.

21



Table 1  Symmetric use table at current prices
Industries (Production Activities) Domestic Exports Imports Total Domestic Output
1 k n Final Uses
1 X Xk Xin D, E —-M, T,
0 : : : : : : : :
45 . . . . . . . .
= i X,y X, X, D, E -M, T,
E : : : : : : :
n an ><nk nn Dn En - M n Tn
Value Added Vi V, \A
Total Output T, T, T,
Table 2: Symmetric use table at constant prices
Industries (Production Activities) Domestic Exports Imports Total Domestic Output
1 k n Final Uses
1 PrX; Py Xy P, pldl P& ~ PraMy Paily
2 . P, % P % P X pd ~Pwm
S I Psi € Paili
3
&
A : : : : :
d -
n pn an pn Xnk pn Xnn pn n pdn q] prmrnn pd ntn
Value Added PV PV PunVi
Total Output Pyt Pacti Pant
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Table 3: Correlation coefficients between value added and related deflators (2001-2013)

Correlation Correlation
coefficients between  coefficients between
total output and value input and value added

added deflators deflators

1 Agriculture, forestry and fishing 0.5985 -0.4283
2 Mining 0.9184 0.3651
3 Foods and beverages 0.8349 0.3694
4 Textiles 0.8782 0.5113
5 Pulp and paper products 0.9725 0.7801
6 Chemical products 0.9677 0.9233
7 Petroleum and coal products 0.6609 0.5523
8 Quarrying and pottery -0.1160 -0.7554
9 Primary metals 0.9543 0.9268
10 Fabricated metal products -0.0940 -0.3182
11 General machinery 0.6206 -0.5184
12 Electric machinery and equipment 0.9691 0.9067
13 Transportation equipment 0.6300 -0.0716
14 Precision equipment 0.8009 0.5411
15 Miscellaneous manufacturing 0.3911 -0.1290
16 Construction 0.8914 0.6283
17 Electricity, gas and water supply -0.2352 -0.8261
18 Wholesale and retail trade 0.9715 0.4745
19 Finance and insurance 0.9991 0.9124
20 Real estate 0.9940 0.8584
21 Transportation and communication 0.9785 0.0622
22 Services 0.9453 -0.1221
23 Services provided by Government 0.9900 0.2777
24 Services provided by NPISH 0.9967 0.5653
Total 0.4659 -0.6038
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Table 4: Correlation coefficients between operating surplus and related deflators (2000-2013)

other-

total . vadue  wagerate XESON- eson-  XESON-

output and nput qnd added and and prodicts production products

Correlation coefficients between operating Operating operating operating anq and and other-
surplus operating . taxes-on-
surplus deflators surplus surplus surplus operating production

deflators deflators  deflator surplus
deflators deflators
deflators

1 Agriculture, forestry and fishing 0.2298  -0.5787 0.7655 -0.6388  -0.0181 0.1000 0.9838
2 Mining -0.3749  -0.135%6  -04122  -0.5412 -0.1974  -0.0598 0.8721
3 Foods and beverages 0.8340 0.4252 0.9542  -0.8081 0.1327  -0.3098 0.4888
4 Textiles -0.7021  -0.7007  -0.5116 0.3518 0.1591  -0.0682 0.8076
5 Pulp and paper products 0.9330 0.7831 09506  -0.5271 0.5515 0.1445 0.6345
6 Chemical products 0.9814 0.9574 0.9775  -0.0980 0.6886  -0.9262  -0.8092
7 Petroleum and coal products 0.0163  -0.0177 01711  -04783 -0.2889  -0.0340 0.4457
8 Quarrying and pottery -0.1336  -0.7167 0.9595 0.5884 0.0476  -0.1166 0.4432
9 Primary metals 0.4914 0.4516 0.6706  -0.1456 0.1882  -0.4263 0.4399
10 Fabricated metal products 0.2298 0.1085 0.4617 0.1472  -0.2485 -0.2114 0.5757
11 General machinery 04712  -0.3671 0.7525  -0.0695  -0.1006 0.3922 0.3470
12 Electric machinery and equipment  -0.2971  -0.2394  -0.2786  -0.1264 0.3204 0.2644 0.7112
13 Transportation equipment 0.3693  -0.2863 0.8745  -0.4187 0.0499 0.7496  -0.0769
14 Precision equipment 0.8260 0.6163 09319 -0.3919 -0.2510 -0.3223 0.3341
15 Miscellaneous manufacturing -0.1513  -0.0206  -0.2293  -0.3577 0.3724 0.3336 0.8602
16 Construction -0.6912  -05828 -0.6726 03502 -0.0309 -0.2411 0.9283
17 Electricity, gas and water supply 0.0669  -0.6102 0.9444 0.3037  -0.2746 05195  -0.7973
18 Wholesale and retail trade 04128  -0.3342 05978  -0.7601 0.5866 0.2222 0.6599
19 Finance and insurance 0.9879 0.8838 0.9908  -0.0370 0.0326 0.0449 0.9989
20 Red edtate 0.9855 0.8328 0.9960 0.7675 0.8613 0.7258 0.8795
21 Transportation and communication 0.9642 0.0844 0.9807 0.7968 0.7262 0.8884 0.9205
22 Services 0.8492 0.0309 0.8489  -0.8025 0.5066 0.2336 0.8658
23 Services provided by Government 0.8966 0.0986 0.9273 0.6738 -0.9254  -0.8375 0.9071
24 Services provided by NPISH 0.8748 0.5060 0.8769  -0.0374  -0.0254 0.1618 0.8824
Total 0.3155  -0.7045 0.9654 0.3999 0.0311 0.8473 0.3228
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Figure 1: The fluctuations in the deflators for total outputs, intermediate inputs and value added

Figure 1-1: Agriculture, forestry and fishing

Figure 1-2: Mining
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Figure 1-3: Foods and beverages Figure 1-4: Textiles
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Figure 1-5: Pulp and paper products Figure 1-6: Chemical products
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Figure 1-7: Petroleum and coal products

Figure 1-8: Quarrying and pottery
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Figure 1-9: Primary metals Figure 1-10: Fabricated metal products
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Figure 1-11: General machinery Figure 1-12: Electric machinery and equipment
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Figure 1-13: Transportation equipment

Figure 1-14: Precision equipment
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Figure 1-15: Miscellaneous manufacturing Figure 1-16: Construction
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Figure 1-17: Electricity, gas and water supply Figure 1-18: Wholesale and retail trade
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Figure 1-19: Finance and insurance

Figure 1-20: Real estate
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Figure 1-21: Transportation and communication Figure 1-22: Services
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Figure 1-23: Services provided by Government Figure 1-24: Services provided by NPISH
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Figure 2: The fluctuations in the deflators for GDP, total outputs and inputs across all the sectors
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Figure 3: The fluctuations in the value added and operating surplus deflators

Figure 3-1: Agriculture, forestry and fishing

Figure 3-2: Mining
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Figure 3-3: Foods and beverages Figure 3-4: Textiles
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Figure 3-5: Pulp and paper products Figure 3-6: Chemical products
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Figure 3-7: Petroleum and coal products

Figure 3-8: Quarrying and pottery
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Figure 3-9: Primary metals Figure 3-10: Fabricated metal products
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Figure 3-11: General machinery Figure 3-12: Electric machinery and equipment
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Figure 3-13: Transportation equipment

Figure 3-14: Precision equipment
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Figure 3-15: Miscellaneous manufacturing Figure 3-16: Construction
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Figure 3-17: Electricity, gas and water supply Figure 3-18: Wholesale and retail trade
160 140
150
130
140
—&—Value added
130
deflator 120 —i—Value added
120 deflator
Operating surplus
deflator 110
110 Operating surplus
deflator
100
100
20 \
80 90
Y N MO T N O NN 0 O O -5 N M o &N N S N W KN 0 O O A4 &N ™M
Q9O 9O 9O 9O QO O O O « w o o Q0 0O 0O O 0 0 © Q© QO o o o o
SR IAIQIIIIIIIR N R RARAIIIQIKRIRIIIR

32




Figure 3-19: Finance and insurance

Figure 3-20: Real estate
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Figure 3-21: Transportation and communication Figure 3-22: Services
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Figure 3-23: Services provided by Government Figure 3-24: Services provided by NPISH
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Figure 4: The fluctuations in the wage rate and the tax deflators

Figure 4-1: Agriculture, forestry and fishing

Figure 4-2: Mining
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Figure 4-3: Foods and beverages Figure 4-4: Textiles
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Figure 4-5: Pulp and paper products Figure 4-6: Chemical products
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Figure 4-7: Petroleum and coal products

Figure 4-8: Quarrying and pottery
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Figure 4-9: Primary metals Figure 4-10: Fabricated metal products
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Figure 4-11: General machinery Figure 4-12: Electric machinery and equipment
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120

Figure 4-13: Transportation equipment

Figure 4-14: Precision equipment
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Figure 4-15: Miscellaneous manufacturing Figure 4-16: Construction
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Figure 4-17: Electricity, gas and water supply Figure 4-18: Wholesale and retail trade
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Figure 4-19: Finance and insurance

Figure 4-20: Real estate
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Figure 4-21: Transportation and communication Figure 4-22: Services
120 110
105
110 100
—e—\Wage deflator —e—\Wage deflator
—e—VAT tax deflator 95 —e—VAT tax deflator
—e—Other tax deflator —e—Other tax deflator
100 90
85
90 80
= N N S N O NN 0 O O 5 N M
5SS E883883583 SEEEEERE88888
N AN N NN NN NN NN NN 5SS EEE e e
Figure 4-23: Services provided by Government Figure 4-24: Services provided by NPISH
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Figure 5: The fluctuations in the deflators for operating surplus, wage rate and the tax deflators across all the

sectors
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Tigure 6: Decomposition of the value added deflator for each sector (2013)
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Figure 7 Decomposition of the GDP deflator
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Figure 8: Decomposition of the changes in the GDP deflator (2001-2013)
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Figure 9: Breakdown of the import input prices
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