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In developed countries, aggregate employment is strongly procyclical and almost as volatile as output. In
China, the correlation of aggregate employment and output is close to zero, and the volatility of aggregate em-
ployment is very low. We argue that the key to understanding aggregate employment fluctuations in China is
labor reallocation between the agricultural and nonagricultural sectors, and that the income effect plays an im-
portant role in determining the labor reallocation dynamics in both the long run and short run.

1. INTRODUCTION

One salient feature of business cycles in developed countries is that aggregate employment
has a strong positive correlation with aggregate output (i.e., is procyclical) and is almost as
volatile as output. However, this is not the case in China, where the correlation of the cycli-
cal components of aggregate employment and output is close to zero, and the volatility of ag-
gregate employment is also very low. These puzzling facts about aggregate employment fluc-
tuations in China are present even after we correct for well-known measurement problems in
the official employment and GDP series, and they are robust to different detrending meth-
ods. In this article, we argue that the key to understanding aggregate employment fluctuations
in China is labor reallocation between the agricultural and nonagricultural sectors, and that
the income effect (i.e., the decline in the relative demand for agricultural goods with house-
hold income) plays an important role in the reallocation. Our argument is motivated by the
following three sets of empirical facts.

First, at the sectoral level, the cyclical properties of employment in China are similar to
those of developed countries. For both China and OECD countries, the volatility of sectoral
employment relative to the volatility of sectoral GDP is high and employment is strongly pro-
cyclical in the nonagricultural sector. In the agricultural sector, the relative volatility of em-
ployment is actually higher in China than in OECD countries, and employment is acyclical in
all the countries.
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Second, we show that disparities in aggregate moments between China and the developed
countries are explained by the nations being in different stages of structural change. Using a
panel data of 40 countries from the Groningen Growth and Development Center (GGDC),
we find that the comovement of aggregate employment and output at any point in time is
negatively related to the agricultural employment share at each point in time. Da-Rocha and
Restuccia (2006) document that average agricultural employment share has a negative effect
on the correlation between aggregate employment and output. However, we find that, even
after controlling for the average share, the agricultural employment share at each point in
time still matters. This dynamic effect of economic structure on aggregate employment fluctu-
ations is particularly relevant for China, where agricultural employment share declined from
71% in 1978 to 27% in 2017. Therefore, any theory for explaining aggregate employment
fluctuations in China should be able to match the secular trend of labor reallocation out of
agriculture.

Third, and most importantly, we find that almost all countries in the GGDC data set have a
ratio of agricultural employment to nonagricultural employment that is negatively correlated
with per capita GDP over the business cycles. Boppart (2014) and Comin et al. (2020) empha-
size that the income effect is important for understanding the secular trend of labor realloca-
tion from agriculture to manufacturing and services. Our new fact suggests that the income
effect is also important for determining labor reallocation between sectors at the business cy-
cle frequency.

Given these facts, we construct a two-sector growth model with nonhomothetic Constant
Elasticity of Substitution (CES) preferences recently used by Comin et al. (2020). In this
model, the income effect plays an important role in labor allocation both in the long run
and at the business cycle frequency. Using expenditure and price data of 40 countries and
a panel regression that is derived from our model, we first show empirically the presence
of a strong income effect. We then calibrate the parameters of our model so that it can ac-
count for China’s secular trend in labor reallocation from agriculture to nonagriculture. The
calibration reveals that the income effect is important in accounting for long-run structural
change in China. Without the income effect, the model would not match the structural change
in China in the long run. Finally, we examine the calibrated model’s implications for la-
bor market dynamics at the business cycle frequency. Fluctuations in this model are driven
by productivity shocks in the two sectors. We find that our model can indeed account for
China’s employment fluctuations at the sector level and in aggregate. At the business cycle
frequency, the income effect is also important for the model to match China’s business cy-
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cycles in China during the reform period. Their focus, however, is on the relationship be-
tween GDP growth and inflation over the business cycles in the 1980s and early 1990s. More
recently, Chang et al. (2016) focus on understanding the weak correlation between invest-
ment and consumption in China since the late 1990s. Neither of these studies examines the
relationship between aggregate employment and output. He et al. (2009) carry out an exercise
on business cycle accounting for China in the spirit of Chari et al. (2007). They find that most
of the fluctuations in aggregate employment can be accounted for only by variations in an
unobserved labor wedge, highlighting the inability of a standard one-sector business cycle
model to account for China’s employment fluctuations. Our article shows that a standard two-
sector model with nonhomothetic CES preferences can account for aggregate employment
fluctuations in China without introducing a time-varying labor wedge.

Two studies are closely related to our article. Da-Rocha and Restuccia (2006) are the
first to document the low correlation between aggregate employment and output in coun-
tries with a large agricultural sector. They use a two-sector real business cycle model to
examine the role of labor reallocation in accounting for the cyclical behavior of aggregate
employment. In order to focus on cyclical fluctuations, they assume that each country is
fluctuating around a steady state with a constant agricultural employment share.! Since struc-
tural change (i.e., the secular decline in agricultural employment share) is a very prominent
phenomenon in China during our period of study, and since the correlation between aggre-
gate employment and output fluctuations is affected by the agricultural employment share
at each point of time, not just the average of the share over a period of time, it is impor-
tant to have a unified model that can account for both the secular trend of structural change
and employment fluctuations around the trend. We provide such a unified model in this
article.

Another closely related paper is that by Storesletten et al. (2019) (hereafter referred to
as SZZ), who also use a two-sector model to account for both structural change and ag-
gregate employment fluctuations in China. Our article has four strengths. First, we show
that the income effect is empirically important at the business cycle frequency for a large
panel of countries and quantitatively important for accounting for aggregate employment
fluctuations in China. In contrast, SZZ emphasize capital deepening within agriculture in-
stead of the income effect as the driving force for labor reallocation between the two sec-
tors. Note that, although SZZ also consider the income effect using a generalized Stone-
Geary utility function, the income effect implied by the Stone—Geary utility function is
very special in that it disappears in the long run. As shown by Comin et al. (2020), a
model with a more general form of the income effect, that is, preferences represented by
a nonhomothetic CES utility function, performs much better than the generalized Stone—
Geary utility function in accounting for the secular trend of structural change across coun-
tries. In this article, we use the more general nonhomothetic CES utility function and show
that it performs well in accounting for labor reallocation over the business cycles and ag-
gregate employment fluctuations in China. Second, all important endogenous variables in
our article, such as sectoral employment and output, have empirical counterparts that can
be directly measured from available data. SZZ, however, assume that there are two sub-
sectors within agriculture, that is, traditional agriculture and modern agriculture, that can-
not be directly observed or identified in the data. Third, although SZZ assume an elastic-
ity of substitution between agricultural and nonagricultural goods that is greater than one,
we find in our estimation that this elasticity is less than one, which is consistent with the
values used or estimated in the literature on structural change (e.g., Ngai and Pissarides,
2007; Acemoglu and Guerrieri, 2008; Herrendorf et al., 2013; Comin et al. 2020). An elas-
ticity that is less than one implies that an exogenous increase in agricultural productivity

I Moro (2012) uses a similar method to examine the impact of reallocation from manufacturing to services on the
GDP volatility in the United States.
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would lead to a decline in agricultural employment share. This is precisely what happened
in China at the end of 1970s and early 1980s, when an institutional reform, that is, the im-
plementation of the household responsibility system, led to significant total factor productiv-
ity (TFP) growth (Lin, 1992) and faster labor productivity growth in agriculture. At the same
time, agricultural employment share declined (Brandt et al. 2008). Finally, our model does a
much better job at matching the moments in the Chinese data. Although SZZ’s model can
generate lower relative volatility of employment and lower employment—output correlation
than a standard one-sector business cycle model, the values from their calibrated model are
still significantly higher than those in the China data.

2. DATA AND FACTS

Before presenting our model, we first discuss the data and facts about the employment fluc-
tuations in China and other countries.”

2.1. Data. For China, we use the official National Bureau of Statistics (NBS) data pub-
lished in the latest China Statistical Yearbook, which can be accessed from NBS’ website.?
The annual data cover 40 years from 1978 to 2017. For countries other than China, we use an-
nual sector-level data on real GDP and employment from the GGDC’s 10-Sector Database
(Timmer et al. 2015) and aggregate the nine sectors outside agriculture into one nonagricul-
tural sector. To be consistent with the sample size of the China data, we use the latest 40 years
available in the GGDC database.*

According to the official NBS China data, there is a discrete upward jump in total employ-
ment in 1990. Holz (2006) points out that this jump is due to a change in the official defi-
nition of employment after the 1990 census, which broadens the coverage of the series. Al-
though NBS’ published data use the new definition for the years since 1990, the old definition
is still used for the years prior to 1990. We follow Brandt and Zhu (2010) in using the 1982
census data to adjust the employment data for the years before 1990 so that the entire em-
ployment series has consistent coverage. The official and revised versions of total employment
are plotted in the left panel of Figure 1. We then apply the employment shares of agriculture
and nonagriculture from the official NBS data to the revised total employment to generate the
employment series for each sector before 1990. Figure 1 also shows the agricultural share of
total employment in the right panel.’

Given the revised China employment data, we next present the facts on the cyclical proper-
ties of employment in China and compare them to those in developed countries. All data used
are first normalized by population and then detrended using the HP filter with a smoothing
parameter of 100.

2.2. Facts. We first document how China is different from developed countries in aggre-
gate employment fluctuations but similar to these countries in employment fluctuations at the
sector level. We then show that, across all countries, the correlation of aggregate employ-
ment and output is negatively related to agricultural employment share. Finally, we show that

2 A more detailed discussion of data is given in Appendix A.1.

3 http://data.stats.gov.cn/easyquery.htm?cn=C01

4 All OECD countries in the GGDC database have at least 40 years of the data, but some developing countries in
the database have less than 40 years of available data. For these countries, we use all years of available data. The Ap-
pendix includes a list of the countries that we study and the sample period for each country.

3> Brandt and Zhu (2010) also point out some other problems in the official employment and GDP series. How-
ever, correcting these problems does not change the main facts we present in this article. In our main analysis, we use
the official series (after correcting total employment) because it is available for 40 years from 1978 to 2017, which is
longer than the revised series from 1978 to 2010. Moreover, the official series are also used by other papers in the lit-
erature such as Storesletten et al. (2019). We report the revised series between 1978 and 2010 and related quantitative
analysis in Appendix A.8.
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the relative employment in agriculture is negatively correlated to GDP per capita over busi-

ness cycles.

2.2.1. Aggregate employment fluctuations.

Figure 2 plots the cyclical movements of aggre-

gate employment and output for China and the United States. Two observations are clear

from the plots:

(1) In China, the magnitude of fluctuations in aggregate employment is much lower than
that of aggregate output. This finding is in stark contrast with the United States, where
aggregate employment fluctuates almost as much as aggregate output.

(2) Aggregate employment is acyclical in China, whereas it is strongly procyclical in the

United States.

Table 1 presents the aggregate business cycle moments in China, the United States, and
other OECD countries. The statistics confirm our observations above. In China, the relative
volatility of employment is only 0.15 and the correlation of aggregate employment and output
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TABLE 1
AGGREGATE BUSINESS CYCLE MOMENTS
China United States OECD Average
o(L)/o(Y) 0.15 0.75 0.69
p(L,Y) —0.08 0.87 0.67

NortE: o (.) represents standard deviation; p(., .) represents correlation. L and Y are the aggregate employment and
output, respectively, both normalized by population. Variables are detrended by the HP filter with a smoothing pa-
rameter of 100.

TABLE 2
SECTOR MOMENTS
China United States OECD Average

(A) Nonagricultural sector

0 (Lna)/o (Yna) 0.73 0.75 0.73

p(Lnas Yna) 0.83 0.87 0.72
(B) Agricultural sector

o(Lg)/o(Ys) 1.03 0.34 0.59

p(La, Yy) —0.39 -0.10 0.08

NorteE: o(.) represents standard deviation; p(., .) represents correlation. L and Y are the aggregate employment and
output, respectively, both normalized by population. Variables are detrended by the HP filter with a smoothing pa-
rameter of 100.

is close to zero, both of which are in contrast with the established business cycle facts for de-
veloped economies that have been documented in, for example, Cooley and Prescott (1995).
In Appendix A.2, we use alternative methods to detrend the data and show that the facts re-
ported here are robust to alternative detrending methods.

2.2.2. Employment fluctuations at sector level. The stark differences in the aggregate em-
ployment fluctuations between China and developed countries conceal the similarities at the
sector level. Panels (A) and (B) in Table 2 present the cyclical properties of employment
in the non-agricultural (na) and agricultural (a) sectors, respectively. For both China and
the OECD countries, the volatility of sectoral employment relative to the volatility of sec-
toral GDP is high, and employment is strongly procyclical in the nonagricultural sector. The
agricultural sector’s relative volatility of employment is actually higher in China than in the
OECD countries, and employment is acyclical in all the countries.

Some may argue that the low volatility of aggregate employment in China is due to unique
institutional constraints that limit its employment variability. Although it is true that there
could be strong employment rigidity in the state-owned enterprises, the labor market for
the nonstate sector in China is quite flexible due to minimal regulations on hiring and fir-
ing workers by the nonstate firms. Since the nonstate sector’s employment is usually the mar-
gin at which aggregate employment adjusts over business cycles, institutional constraints on
state-sector employment cannot explain the puzzle. Indeed, for China’s nonagricultural sector,
which includes the state-sector, relative employment volatility is 0.73, which is the same as the
OECD average and close to U.S. ratio value of 0.75.

2.2.3. Role of structural change in employment fluctuations. China’s disparity with the de-
veloped countries on the aggregate-level reflects a more general phenomenon documented
by Da-Rocha and Restuccia (2006) for 18 OECD countries: Aggregate employment is less
volatile and less correlated with output in countries with a larger average share of agricultural
employment. However, it is important to note that a country’s agricultural employment share
is not constant over time and, in fact, generally declines due to structural change. We now
provide evidence that the degree of co-movement between aggregate employment and output
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TABLE 3
STRUCTURAL CHANGE AND AGGREGATE EMPLOYMENT FLUCTUATIONS
log LY log L
Dependent Variable 1) 2)
logY,”’ 0.434%+ 0.396***
(0.094) (0.111)
108 Y, % 1] g —0.997++
(0.224)
108 Y, 5 (L, — ] aug) —1.287%
(0.367)
log Y/ x I, —1.060***
(0.196)
1, 0.002 0.003
(0.020) (0.020)
Country fixed effects Y Y
Year fixed effects Y Y
R-squared 0.567 0.568
Observations 1,929 1,929

Nore: The dependent variable is aggregate employment of country j in year r. Aggregate employment and output are

detrended by the HP filter with a smoothing parameter of 100 to obtain their cyclic components, L,Cj and Yf'j 0] avg

is average agricultural employment share of country j over the sample period; [/, is current agricultural employment
share of country j in year ¢t. Weighted least squares are weighted by countries’” GDP. Robust standard errors are re-
ported in parenthesis. *denotes significance at the 90% confidence level, **denotes significance at the 95% confidence
level, and ***denotes significance at the 99% confidence level.

depends on the current agricultural employment share, not just the average agricultural em-
ployment share over a period of time.

In the baseline exercise, we run the following regression between aggregate employment
and output using cross-country data from the GGDC:

(1) log Ly = 1log Y/ + B log Y,/ x I, + Bsl), + v/ + & + ¢/,

where L;’ and Y, are cyclical components of aggregate employment and output (both nor-
malized by population) of country j in year ¢, [/, is current agricultural employment share of
country j in year ¢, and v/ and & are country and year fixed effects. Column (1) of Table 3 re-
ports the regression results, which shows a significant negative coefficient for the interaction
term log Y,/ x I;,. The result indicates that the correlation between aggregate employment
and output declines with the current agricultural employment share.

In order to illustrate that it is not just the average agriculture employment share that mat-
ters, we present an alternative regression specification in Equation (2) in which output inter-
acts with average agricultural employment share (l,{,avg) and the difference between the cur-
rent and average agricultural employment shares separately:

(2)1og L’ = py1og Y,/ + p10g Y, x 1] 1+ Bs10g YT x (L = 1] ) + Bully + v/ + & + €.

Column (2) of Table 3 shows a negative coefficient for the interaction term of average
agricultural employment share, which is consistent with the fact documented in Da-Rocha
and Restuccia (2006). Moreover, the coefficient on the interaction term log Y, x (I}, — I 4,¢)
is also negative and significant, which suggests that current agricultural employment share
is important for determining the correlation between aggregate employment and output,
even after controlling for the average share. In both regressions, the coefficient on current
agricultural employment share itself is insignificant.
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TABLE 4
INCOME EFFECT OVER THE BUSINESS CYCLE
China United States OECD Average Non-OECD Average
p(La/Lpa,Y) -0.83 —0.68 -0.50 -0.33

NorteE: p(.,.) represents correlation, L; is the cyclic component of sector i employment, i€ {a, na}, and Y is the cyclic
component of aggregate GDP per capita, both of which are obtained by using the HP filter with a smoothing parame-
ter of 100.

Given the strong interaction between current agricultural employment share and the cyclic
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Following Hanoch (1975) and Comin et al. (2020), composite consumption C; is defined im-
plicitly by the following equation:

(-8)pa  e—1 1 (1 f)wm =1

(3) ((p!l) C ’ Culy + (‘Pna) nat - 1

where ¢,, ¢na, Ias nas and e are all positive constants. The parameter ¢; represents the house-
hold preference weight on consumption good in sector i (¢, + ¢n, = 1), u; is a parameter that
determines the income elasticity of consumption good i, and ¢ is the elasticity of substitution
between the two consumption goods. The implicit utility function is a generalization of the
standard CES utility function that allows the two consumption goods to have different income
elasticities. If u, = w,, =1, then the utility function is reduced to the standard CES utility
function. If ¢ < 1 and w, < pn,, then the income elasticity is smaller for the agricultural good
than for the nonagricultural good, and therefore relative demand for the agricultural good de-
clines with income.

3.1. Social Planner’s Problem. Since we assume that there is no friction or externality in

the economy, the competitive allocation is the same as the social optimal allocation, which is
the solution to the following social planner’s problem:

B,
max N[ C[ — t
Car, Cnats Lats Lnar Gt 1 +o

subject to (3) and the following constraints:

(4) Cat = AatLala
(5) Cnat = Anathats
(6) Lat + Lnat = Lr-

Here, N, is the population size, and L; = N;/N, is the ratio of employment in sector i to total
population (i € {a, na}). In Appendix A.3, we show that the optimal consumption of the two
goods, ¢, and ¢,4, and the aggregate employment rate L, satisfy the following equations:

1—¢e)pa
o . (PaAZ[CI( )
ar — ’
Ast—lcl(lfs)lta +¢ A 1C(1 é)ﬂna)T
a

na“=nat

A¢ C(l €)na
(8) Cnar = $ra’”nat )

—1(1=¢)uaq I
(pos 1M+ gz )

<¢HA2;1CI(1*5)IM +o AF 1c(l E)Mna)f’ 7

nat

(9) Lz =

—1(1=e)u—1 1=6)na—1
By (a7 e prapra A )
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3.2. Equilibrium Employment, Consumption, and Output. From the goods market clearing
conditions, (4), (5), (7), and (8), we have,

AE*lC(l_S)Mn
(10) Lm — Pa at t —

(@aAZ:lCt(l_S)M” + (pnaA€71Ct(1_8)/Ln[’) el

nat

(pnaAsilC(l _S)ﬂrm

nat 3

(11) Lnat = £
((paAZf_ICf(lig)Mn + wnaAZ;IlCt(lis)M”H) :

Hence, aggregate employment rate is

nat

1
(12) Ly = Lu + Lo = (0uAL € + guad ) ™
and agricultural employment share is

L@J%MMW)
t

L 1_ a An(“
(13) = o =— ) tatns)
t a Au —&)(Ma—HMna
1+ (4)

which is affected by two factors: relative productivity of agriculture A, /A, and aggregate
consumption per capita C;. The first factor represents the substitution effect, and the second
factor represents the income effect. In the special case of homothetic CES, when p, = wuq,
agricultural employment share is a function of relative productivity A, /A, only, and the in-
come effect is absent.

3.3. Solving the Equilibrium. Combining Equations (12) and (9) yields the following equa-
tion for the equilibrium value of aggregate consumption C;:

nat

&— 1— a &— 1=6)1tna
(14) C, =B HaPaAy 1Ct( V4 YonaPraA 1Ct( o

I:(paAZ;lCt(l_g)/La + (pnaA&‘*lCt(l_s)ﬂnaiI el

nat

Given the preference parameters and labor productivity of the two sectors, A, and A,,,
Equation (14) can be used to solve for C,. Given C,, Equations (10) and (11) can be used to
solve for L, and L,,; GDP per capita is then calculated for the two sectors as Y, = Ay Ly
and Y, = AuaLua, respectively. Finally, when labor productivity levels are normalized so
that the relative price of agriculture in some base year is 1, the aggregate real GDP per capita
valued with base year prices is simply Y; = Yy, + Y.’

4. INCOME AND PRICE EFFECTS ON LABOR ALLOCATION

In this section, we discuss how labor allocation across the two sectors is affected by in-
come and relative prices in our model, and we provide empirical evidence for these two
effects.

71In the quantitative analysis, we use 2005 as the base year and Y, Yyu, A, and A, are all valued using 2005 in-
ternational prices from the GGDC Productivity Level Database.
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From Equations (10) and (11), we can derive the following equation for relative employ-
ment:

(15) In (f—f) —In (;) —(1-¢)n (:1) — (1= &) (e — pta) In G,

Sectoral labor productivity affects relative employment through a substitution effect in the
second term and an income effect in the third term. The value of the substitution elasticity, ¢,
and the relative magnitude of the two income elasticities, u, and u,,, are important for deter-
mining how sectoral productivity affects relative employment. For example, if ¢ < 1, then the
relative employment of agriculture is negatively related to the relative productivity of agri-
culture. Furthermore, if p,, > u, in addition to ¢ < 1, then the relative employment of agri-
culture is also a decreasing function of the aggregate consumption. Since labor productivities
in both sectors have a positive impact on aggregate consumption, they both have a negative
effect on the relative employment of agriculture through the income effect when ¢ < 1 and
Mna > Ma-

Empirically, is ¢ less than one and u,, greater than ©,? We now use the panel data from
the GGDC 10-Sector Database to answer this question. As indicated by Hanoch (1975) and
Comin et al. (2020), substitution and income elasticities can be estimated using data on ex-
penditures and prices. Let E; = py Yy + Puna Yna be the total expenditure per capita and w; =
piYi/E; be the sector i expenditure share, i = a, na. We prove in Appendix A.3 that the fol-
lowing equation holds:

(16) In ( Dat ) =1In ( ) +(1—¢)ln ( Pa ) + (1 —&)(tta — pna) InG,.
Wpat (pnu an

The last term of Equation (16) represents the income effect, which includes the aggregate
consumption index C; that is not directly observed. However, we also prove in Appendix A.3
that the following equation holds:

1 E
(1-¢)InC = <—1n¢na+1nwm+(1—s)1n ‘).
Prat

na

Substituting it into Equation (16) yields the following:

a a E
17) ln< )_1 +(1—s)1n<p‘>+<’“‘ —1><lnwm,,+(1—e)ln ’).
Wnat 7 r;‘{;m Pnat Mna Pnat

We can write the empirical counterpart of Equation (17) as

J Ej
ln<w/ ) ,311H<pat)—i—ﬁzlna)na,-i-ﬂlﬂzln( >+v1+§ﬂ’
wnat pnat pnul

where g1 =1 —¢, f» = ta/tna — 1, j is an index for country, v;
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TABLE 5
INCOME AND PRICE EFFECTS

log(wy /wne)  10g(wy/wpy)  108(wy/@ne)  108(h/@py) 108w /@) 108(0g /)
Raw Data Trend Data Cyclic Data Raw Data Trend Data Cyclic Data

Dependent Variable (1) 2) 3) 4) 5) (6)
108(P3¢/ Phat) 0.960*** 0.977** 0.864** 0.781%* 0.776%* 0.888***
(0.054) (0.058) (0.049) (0.049) (0.010) (0.097)
log(w},) —0.808*** —0.792%** —0.937* —0.992%** -1° —0.884***
(0.066) (0.068) (0.054) (0.067) . (0.098)
log(E/! /pla) —0.775%* —0.774%* —0.810*** —0.775%* —0.776*** —0.785%**
(0.025) (0.025) (0.029) (0.014) (0.010) (0.085)
Implied value of
e 0.040 0.023 0.136 0.219 0.224 0.112
Ha/ltna 0.192 0.208 0.063 0.008 0. 0.116
Trade controls N N N Y Y Y
Country fixed effects Y Y Y Y Y Y
R-squared 0.984 0.982 0.864 0.991 0.994 0.813
Observations 1,929 1,929 1,929 1,682 1,682 1,682

Norte: The dependent variable is the agriculture to nonagriculture expenditure ratio in country j, year ¢. Variables in
column (1) are raw data. Variables in column (2) are the HP filtered trend levels. Variables in column (3) are the
HP filtered cyclic components. Columns (4)—(6) are the corresponding regressions using domestic expenditures in-
stead of value-added. Weighted least squares are weighted by countries” GDP. Robust standard errors are reported
in parenthesis. *denotes significance at the 90% confidence level, **denotes significance at the 95% confidence level,
and **denotes significance at the 99% confidence level.

hold for the raw data, the HP filtered trend data, and the HP filtered cyclic data. Table 5
reports the results of our nonlinear least squares regression using the raw, trend, and cyclic
data in columns (1), (2) and (3), respectively. Since Equation (17) should hold for domestic
expenditures and since sectoral value-added p;Y; may include the sector’s net exports, we
also make adjustments to the expenditure data by subtracting the sector’s nominal net ex-
ports from the sectoral value-added and total nominal net exports from total value-added, re-
spectively. The results of the regressions using the adjusted expenditure data are reported in
columns (4)—(6).

In all the regressions reported in Table 5, the estimated value of g; is significantly posi-
tive and that of 8, is significantly negative, which implies that ¢ < 1 and w,/p.e < 1. Hence,
th