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This note tries to clarify some remaining issuethemdebate on the effect of income shocks on
civil conflict. Section 1 discusses the discrepimlings on the effect of rainfall shocks on
civil conflict in Miguel and Satyanath (2010, 20k)d Ciccone (2011). Section 2 develops an
instrumental variables approach to estimate thecefdf transitory (rainfall-driven) income
shocks on civil conflict and contrasts the conduasi with those of Miguel, Satyanath, and
Sergenti (2004) and Miguel and Satyanath (20101 R00hroughout, the note uses the data of
Miguel, Satyanath, and Sergenti to focus on thénaalogical issues at the core of the debate

(for results using the latest data see Cicconel 01

1. Rainfall and Civil Conflict

Miguel, Satyanath, and Sergenti (2004), MSS frow oo, argue that low rainfall levels and
negative rainfall shocks caused civil conflict imbSSaharan African countries 1979-1999.
Their conclusion is based on the following regressif conflict indicators on year-on-year

rainfall growth rates,

(1) Conflict,, =a_+ yt +b,RGr , +bRGr,, ,+u

ct-1 ct?



where Conflict,, is an indicator variable for conflict in countryat time t; a_+y.t is a
country fixed effect plus a country-specific lineane trend; andu,, a regression residual.

RGr, is the rainfall growth rate between year t and which MSS use to proxy rainfall

shocks. The civil conflict indicators used are Icoonflict onset which captures the outbreak
of civil conflict, and civil conflict incidence wbkh pools new and continuing civil conflicts.
MSS'’s least-squares estimates of equation (1) welthsignificant effect of rainfall growth at
t but a statistically significant, negative effeftrainfall growth at t-1. MSS interpret this as
evidence that lower rainfall levels and negativafedl shocks raise conflict risk.

Year-on-year rainfall growth can be approximatgdlie log difference in rainfall levels

between adjacent yea RGr,, =logR., —logR,,_,. Hence, equation (1) can be rewritten as

(2) Conflict, =a, + y.t+ B)logR + B, logR.,_, + B,10gR.,_,+Uu,, .
Ciccone (2011) observes that if MSS’s interpretatid the significantly negative effect on
lagged rainfall growth in equation (1) is correaddower rainfall levels raise conflict risk,
then there should be some significant negagvevhen estimating (2) with MSS’s data. But
the least-squares estimates of equation (2) ineTablconflict onset) and Table 2 (conflict
incidence) at the end of this note show that rditeéaels are statistically insignificant except
for t-2 rainfall levels which enter positively. Ha somewhat counterintuitively, lower
rainfall levels are associated with significantg$ civil conflict onset and incidence (with a
lag) in MSS’s data.

The stochastic process of log rainfall levels cabe modeled as

logR,, =r.+plogR,, , +£,, where p captures the persistence of rainfall and rainfall

shocks. In MSS’s data, rainfall levels are stronglgan reverting;p is 0.17 when country

fixed effects are accounted for and 0.04 when loimtry fixed effects and linear country



trends are taken into account (further rainfalilslage statistically insignificant). Hence, most
of the variation in rainfall levels over time cosponds to rainfall shocks. Strong mean
reversion of rainfall levels also implies that yearyear rainfall growth rates are predictable:
rainfall growth tends to be high following negatirgenfall shocks and low following positive
rainfall shocks. Ciccone therefore argues that ttriclear whether MSS’s finding of a negative
effect of lagged year-on-year rainfall growth omttiat risk should be interpreted as conflict
being more likely following negative rainfall shackin fact, the estimates of equation (2) in
Tables 1 and 2 suggest the contrary: civil confkctore likely following positive rainfall
shocks.

Just like Ciccone, Miguel and Satyanath (2011d fimat there is no statistically significant
effect of t and t-1 rainfall levels on civil cordti see their results in Table 1, Panel C, column
(2) which 1 am reproducing in Table 3, column (2y ftonvenience. But in contrast to
Ciccone, they also find t-2 rainfall levels to bstatistically insignificant determinant of civil
conflict. What explains the discrepancy between Udigand Satyanath’s and Ciccone’s
findings? First, Miguel and Satyanath do not coasaivil conflict onset, which is the variable
in MSS that captures the outbreak of civil conflicGecond, when Miguel and Satyanath
examine the effect of rainfall on civil conflictdidence, they do not control for lagged conflict
incidence. This imposes that civil conflict is ethydikely whether or not there was a civil
conflict in the previous year. Ciccone controls fagged conflict incidence and finds that the
likelihood of civil conflict is significantly grear if there was a conflict in the previous year.
Once the persistence of civil conflict is takeroiatcount, lower t-2 rainfall levels and rainfall
shocks are associated with significantly less awitflict incidence.

Miguel and Satyanath (2011) argue that the resflthe rainfall growth specification

show that civil conflict risk is significantly higin following falling year-on-year rainfall



levels. They see this result as consistent withabenal economic theories where individuals
are sensitive to recent rainfall changes relativa status quo (defined as last year’s rainfall
level). However, the rainfall level results in Tabl and 2 show that conflict risk is not
significantly higher when rainfall levels fall yean-year because an average rainfall year is
followed by a negative rainfall shock. Civil comflirisk in MSS’s data is only significantly
higher when rainfall levels fall year-on-year besma positive rainfall shock is followed by an
average rainfall year.

Miguel and Satyanath (2011) also argue that tinee@iricted) rainfall level specification
lends some support to MSS’s (restricted) rainfedvwgh specification. To see their argument,
note that a rainfall growth specification whereyotile lagged rainfall growth rate matters for
conflict implies that the coefficient on t-2 raififdéevels is equal to the negative of the
coefficient on t-1 rainfall levels. As Miguel an@tg$anath’s rainfall level results reproduced in
Table 3 do not reject this hypothesis, they seeesampport for this rainfall growth
specification. However, two further implications thiis rainfall growth specification for the
rainfall level specification would be that rainfadlels at t-1 are significantly negative and that
rainfall levels at t-2 are significantly positivBoth implications are rejected by Miguel and
Satyanath'’s results reproduced in Table 3 (my tesaported in Table 1 and 2 only reject the
first of the two implications).

Another interesting issue in the debate is thiodohg. Ignore for a moment that the t-2
rainfall level in Miguel and Satyanath’s (2011) sifieation reproduced in Table 3 only enters
insignificantly because the persistence of civihftiot is not accounted for. How can the
insignificant effect of rainfall levels in columm2) be reconciled with the statistically
significant, negative effect of t-1 rainfall growitih column (1)? To understand this, it is useful

to return to the stochastic process for log raiiéadels logR,, =r .+ plogR,_, +£,, and take



p =0 for simplicity (we have already seen thatis small in MSS’s data). In this case, the

year-on-year rainfall growth rate can be approxedadty logR , -logR ., =¢

ot ~Ecr-1 and
the rainfall growth rate may therefore be low beea(i) there is a negative rainfall shock at t,

£, <0; (ii) there is a positive rainfall shock at t-&,,_, > 0; (iii) a positive rainfall shock at t-

1 is followed by a negative rainfall shock at t.eTitainfall growth specification in Table 3,
column (1) does not allow to distinguish betweessthcases. The rainfall level specification
does and the results in Table 3, column (2) indithat rainfall shocks in any one year do not
appear to be causing civil conflict. But what abdké hypothesis that conflict risk is
significantly higher when a t-2 positive rainfabhack is followed by a t-1 negative rainfall
shock? The effect of this particular sequence offaih shocks on conflict risk is given by the
coefficient on t-2 rainfall minus the coefficient ¢-1 rainfall in Table 3, column (2). Hence,
this particular sequence of shocks will be assediatith significantly greater conflict risk if
the coefficient on t-2 rainfall is significantly emter than the coefficient on t-1 rainfall. A test
of this hypothesis using the estimates in Tabledscates that it cannot be rejected at the 98%
confidence level. Hence, the rainfall level resuftscolumn (2) indicate that the rainfall
growth results in column (1) can be interpretedha&seffect on conflict risk of a t-2 positive
rainfall shock followed by a t-1 negative rainfaiock. More generally, Ciccone (2011) shows
that the coefficients of the rainfall growth spemtion reflect the effects of particular
sequences of shocks. Which sequence exactly depantdte rainfall growth lags included in
the specification.

It is also interesting to note that due to meamnténg rainfall levels, rainfall growth rates
in adjacent years are negatively correlated. Hetheeresults of rainfall growth specifications

may depend on which rainfall growth lags are inellidTable 4, columns (1)-(4) illustrate this



for civil conflict onset in MSS’s data. As can bees in column (2), when only t-1 rainfall
growth is included in the specification, the effeftrainfall growth drops by about 25% in
absolute value compared to column (1) and—althoogite precisely estimated than in
column (1)—becomes statistically insignificant gsithe standard error preferred by Miguel
and Satyanath (2011, 2011). Moreover, when t-2fatiigrowth is included in columns (3)
and (4), the effect of rainfall growth at t-1 agadnops in absolute value and becomes
statistically insignificant. On the other hand, Tabt, columns (5)-(8) show that the
statistically significant positive effect of t-2in&all levels on conflict onset is robust to thg la

structure. This is because the correlation betwaifiall levels in adjacent years is weak.

2. Income Shocks and Civil Conflict

To determine the effect of income shocks on cieilfict, MSS estimate

(3) Conflict,, = a_ + y.t +b,IncomeGr,, +b,IncomeGr,, ,+u

ct-1 ct?
where IncomeGr,, is the growth rate of income per capita betweear yeand t-1. MSS take

this income growth rate to be a proxy of incomeck&ko As income growth is endogenous,
MSS use rainfall growth or rainfall levels as instients (for more details on the rainfall level
results, see Miguel and Satyanath, 2011). They ftivad civil conflict onset is significantly
more likely following low income growth at t andathcivil conflict incidence is significantly
more likely following low income growth at t-1. M&Sinterpretation of this finding is that
civil conflict is more likely followingnegative economic shocks or negative growth shocks.

If rainfall shocks had a permanent effect on ineprthe approach of MSS would be
appropriate as low year-on-year income growth ratesld be a valid proxy of negative

income shocks. However, rainfall-driven income $soare transitory and MSS’s approach



can therefore lead to misleading conclusions. ®asan is the following. Clearly, income
growth may be low because current income is redumec negative rainfall shock. But
income growth may also be low becapsaitive rainfall shocks led to higher incomes in past
years and rainfall and income levels are now rawgrto the mean. This is supported by
Miguel and Satyanath’'s (2011) empirical findingttiecome growth between t and t-1 is
significantly lower the greater rainfall levelsta (their Table 1, Panel B, column (2); see also
the results reported in equation (6) below). Hehme,income growth rates reflect a mixture
of negative current rainfall (income) shocks andifne past rainfall (income) shocks.
Because low income growth rates reflect a mixafreegative current rainfall shocks and
positive past rainfall shocks, MSS’s instrumentiliables approach to equation (3) cannot be
used to examine whether civil conflict is driven pgsitive or negative income shocks. |
therefore describe an alternative approach, idbstit using MSS’s data, and contrast the
results with Miguel, Satyanath, and Sergenti's @08nd Miguel and Satyanath’s (2010,

2011) conclusions.

2.A. Do Rainfall Shockshave Transitory or Per manent Effects on |ncome?
In principle, rainfall-driven income shocks could transitory or permanent (even if rainfall
shocks themselves are transitory). Generally spgakincome dynamics may reflect a

stochastic or deterministic trermd or transitory shockg ,
(4) INYe, =7 + 7,

Rainfall shocks could affect income throughor through /7 and therefore have transitory or
permanent income effects. The effect of rainfalbcts on income is transitory if rainfall

shocks affect short-run but not long-run incomdldwang Dell, Jones, and Olken (2008), the



short-run and long-run effect can be estimateddgrassing income growth on current and

lagged rainfall. Suppose this yields

ct-i?

|
(5) Iny,, ~Iny, ,=d,+> a logRain
i=0

where hats denote estimated values. Then a 1-fggreart rainfall shock raises income affer

periods bya,+a,+...+a, percentage points. Least-squares estimation otigb)g MSS’s

data yields

(6) Iny.,—Iny.,,=a.+0.06logRain,, — 0.021lodRain,, ,— 0.041logain,,_,
(3.4) -1.1) ¢ 2.5)

where @, denotes country c fixed effects, and the numbetsackets are t-statistitsdence,

a 1-percent rainfall shock at t leads to a staafiyi significant increase in income at t of 0.06
percentage points. But income at t+1 is predictedntrease by only 0.039 (0.06-0.021)
percentage points and income at t+2 by only -0(0025-0.021-0.041) percentage points. The
hypothesis that rainfall shocks do not affect inecafter two periods cannot be rejected at any
conventional confidence level. Hence, the effeataaifall shocks on income is transitory and
rainfall cannot serve as an instrument for permair@ome shock$. But as rainfall has a
significant contemporaneous income effect, they lmanused as an instrument for transitory
income shocks (assuming that the relevant exclugisiniction can be taken to be satisfied).
For a different perspective on the results in gb)ppose that the transitory component of

income in (4) depends on current and past raitdedlls,Iny,, =77, + A, InR, +AInR,,_,. In

! Results are similar when, following MSS, | alsaizol for country-specific linear time
trends. In this case the rainfall coefficientstétistics) are 0.058 (3.1); -0.019 (-0.9); and -
0.035 (-2.1).

2 Dell, Jones, and Olken (2008) also find that tieine effect of rainfall shocks is transitory
(for Sub-Saharan African countries as well as gelasample of countries).



this case, year-on-year income growth is given by

Iny.,,-Iny, =0, -m, )+AJNR,-(A,-A)InR_-AInR . Hence, if -current
rainfall levels have a stronger (positive) effeat income than past rainfall leveld, > A,,

year-on-year growth should depend positively omesurrainfall levels and negatively on past
rainfall levels. This is consistent with the result (6) and Miguel and Satyanath’s (2011)

Table 1, Panel B, column (2).

2.B. Rainfall, Transitory Income Shocks, and Civil Conflict

Estimating the effect of rainfall-driven income ske on civil conflict requires a model of
income dynamics in (4). A standard approach is twleh income dynamics as stationary
fluctuations around a country-specific linear titnend. This model can be tested against the
alternative of non-stationarity for at least onermoy using the Hadri (2000) panel test, which
yields that stationarity around a country-spediiinear time trend cannot be rejected at any
conventional confidence level. Using this approcimcome dynamics yields strong effects
of rainfall on income fluctuations. Regressing lmgome on country-specific linear time
trends and contemporaneous log rainfall yields effceent on rainfall of 0.086 with a t-
statistic of 4.48.

Table 5 uses MSS'’s data to estimate the effecaiofall-driven income shocks on civil
conflict when income dynamics are characterizedtayionary fluctuations around a country-
specific linear time trend. The main regressorstarest are log income per capita levels at t,
t-1, and t-2 instrumented by log rainfall levelss &e specifications also include country-
specific linear time trends, the coefficient on lngome levels can be interpreted as the effect
of rainfall-driven income shocks. The results iduoon (1) indicate a significantly positive

effect of t-2 income shocks on conflict. This effé@comes stronger when | drop lagged



conflict incidence in column (2). Column (3) cormictonflict onset as the dependent variable
and finds no evidence of a statistically significiink between income shocks and conflict
onset’ Hence, there is no evidence that negative incomoeks increase the probability of

civil conflict. If anything, the evidence goes ihet opposite direction as negative income
shocks lower the likelihood of civil conflict incthce.

An alternative way of estimating the effect ofnfall-driven income shocks on civil
conflict is to follow modern macroeconomic pract&ed use the Hodrick-Prescott filter to
decompose income dynamics into a trend and a eyaethen examine whether civil conflict
is linked to the rainfall-driven cyclical incomeroponent. This approach requires two steps.
The first step implements the Hodrick-Prescotefikeparately for each Sub-Saharan African
country following Ravn and Uhlig (2002). The secatdp uses the cyclical component as a
measure of income shocks and runs an instrumeatables regression of civil conflict on
the current and lagged cyclical income componerggumented by log rainfall levels. Even
though the regressors of interest are generatedapiproach yields consistent point estimates
and standard errors that are valid for testingnillé hypothesis of no effect (see Wooldridge,
2002, Section 6.1.2). The empirical results usirfgX4 data are in Table 6. The first column
shows that the cyclical income component, denote@DP HP, is strongly positively related
to rainfall. Columns (2)-(4) use log rainfall legeds an instrument to estimate the effects of
cyclical income fluctuations on civil conflict irdence and onset. The results show that

conflict is less likely following negative t-2 inoge shocks.

% Recall that for civil conflict onset, MSS find mysificantly negative effect of income growth affhe
results in Table 5, column (3) indicate a negasffect of income shocks at t and a positive eftdct
income shocks at t-1. Hence, it is natural to wondkether MSS's results reflect the effect of a
positive income shock at t-1 followed by a negativeome shock at t. A formal test rejects thatlcivi
conflict onset is more likely following this partitar sequence of shocks at the 90% confidence. level

10



3. Conclusions

The discrepancies between Miguel and Satyanati®41(2and Ciccone’s (2011) findings
regarding the effect of rainfall shocks on civilnflect in the data of Miguel, Satyanath, and
Sergenti (2004) arise for two reasons. First, Migunel Satyanath do not examine the effect of
rainfall on civil conflict onset (outbreak). Civdonflict onset is less likely following low
rainfall levels and negative rainfall shocks. Setomhen Miguel and Satyanath examine the
effect of rainfall on civil conflict incidence—whicpools conflict onset and continuation—
they do not account for civil conflict being morkely when there was a civil conflict in the
previous year. Once the persistence of civil confi accounted for, civil conflict incidence is
less likely following low rainfall levels and negat rainfall shocks.

Estimating the effect of rainfall-driven (transid economic shocks on civil conflict is
trickier than currently understood in the liter&ui~or example, Miguel, Satyanath, and
Sergenti’'s (2004) instrumental variables approaahnot be used to examine whether civil
conflict is more likely following positive or negeg¢ rainfall-driven economic shocks. |
therefore propose an alternative approach and mwié it using the data of Miguel,
Satyanath, and Sergenti. My results indicate thd@taonflict onset was not driven by income
shocks. Civil conflict incidence was less likelylldoving negative income shocks. This
conclusion stands in contrast with that of Migugatyanath, and Sergenti and Miguel and
Satyanath (2010, 2011), who argue that civil cohflvas more likely following negative

income shocks.
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Tables

Table 1. Rainfall and civil conflict onset

MSS (2004) data

1) (2)
Rainfall Growth, t -0.063
(0.044)
[0.048]
Rainfall Growth, t-1 -0.120*
(0.062)
[0.068]
Log Rainfall, t -0.073
(0.078)
[0.086]
Log Rainfall, t-1 -0.026
(0.069)
[0.075]
Log Rainfall, t-2 0.156**
(0.068)
[0.074]
Country FE and Yes Yes
Trend
Observations 555 555

Note: The left-hand-side variable is an indicatariable capturing civil conflict onset. The metho#fl
estimation is least squares. Standard errors ipntlagses are robust for arbitrary heteroskedastinid
clustered at the country level. Standard errorssqmare brackets also apply the STATA small-sample
adjustment preferred by Miguel and Satyanath (2@01,1). The statistical theory behind hypothesgste
using the small-sample-adjusted standard erronsnaess normally distributed and homoskedastic resdua
(e.g. Greene, 1990, page 161). Both the normabksumption and the homoskedasticity assumption are
violated in linear probability models, where th&-leand-side variable is either 0 or 1 as in theecaf civil
conflict onset and incidence (e.g. Wooldridge, 2002ge 454). | report standard errors incorporatireg
small-sample adjustment to facilitate comparisothwiiguel and Satyanath (2010, 2011). *Significantl
different from zero at 90 percent confidence, **@&cent confidence, *** 99 percent confidence. Wiige
asterisks are next to the least-squares point atgjnthe confidence level applies no matter whicthe two
standard errors is employed. When the asterisksexteto the standard error, the confidence lepglias to
that standard error only.
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Table 2. Rainfall and civil conflict incidence

MSS (2004) data

1) 2) 3) 4)
LS GMM LS GMM
Rainfall Growth, t -0.025 -0.017
(0.040) (0.043)
[0.043]
Rainfall Growth, t-1 -0.129** -0.123**
(0.048) (0.049)
[0.051]
Log Rainfall, t -0.053 -0.033
(0.060) (0.063)
[0.065]
Log Rainfall, t-1 -0.102 -0.094
(0.069) (0.066)
[0.074]
Log Rainfall, t-2 0.128* 0.125*
(0.067) (0.064)
[0.072]
Lagged Incidence 0.277** (0.282*** (0.274*** 0.280***
(0.077) (0.077) (0.078) (0.078)
[0.083] [0.084]
Country FE and Trend Yes Yes Yes Yes
Observations 743 743 743 743

Note: The left-hand-side variable is an indicatariable capturing civil conflict incidence. The med of estimation
is least squares or system-GMM. Standard errorpairentheses are robust for arbitrary heteroskeitgisand
clustered at the country level. Standard errorsgnare brackets also apply the STATA small-samgjastment
preferred by Miguel and Satyanath (2010, 2011). $taistical theory behind hypothesis tests ushmegy gmall-
sample-adjusted standard errors assumes normatiybdited and homoskedastic residuals (e.g. Grek%), page
161). Both the normality assumption and the homdagkcity assumption are violated in linear probigbmodels,
where the left-hand-side variable is either 0 aslin the case of civil conflict onset and incideife.g. Wooldridge,
2002, page 454). | report standard errors incotpmyaghe small-sample adjustment to facilitate cangon with
Miguel and Satyanath (2010, 2011). *Significantljfedent from zero at 90 percent confidence, ** p8rcent
confidence, *** 99 percent confidence.
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Table 3. Rainfall and civil conflict incidence, Miguel andiyanath (2011)

MSS (2004) data

1) 2)
LS LS
Rainfall Growth, t -0.024
[0.043]
Rainfall Growth, t-1 -0.122**
[0.052]
Log Rainfall, t -0.0762
[0.065]
Log Rainfall, t-1 -0.115
[0.076]
Log Rainfall, t-2 0.110
[0.079]
Country FE and Trend Yes Yes
Observations 743 743

Note: The left-hand-side variable is an indicatariable capturing civil conflict incidence. The med of
estimation is least squares. Standard errors iaregorackets are robust for arbitrary heteroskatgsand
clustered at the country level and also apply th&TR small-sample adjustment. *Significantly diffart from
zero at 90 percent confidence, ** 95 percent canfab, *** 99 percent confidence.
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Table 4. Rainfall and civil conflict onset

MSS (2004) data

(1) () ) (4) () (6) (7) (8)

Rainfall Growth, t -0.062 -0.061
(0.044) (0.052)
[0.048] [0.058]

Rainfall Growth, t-1 -0.120* -0.094 -0.039 -0.076
(0.062) (0.054)* (0.047) (0.063)
[0.068] [0.060] [0.051] [0.070]

Rainfall Growth, t-2 0.087 0.063
(0.051)* (0.057)
[0.056] [0.063]

Log Rainfall, t-1 -0.029 -0.002
(0.072) (0.069)
[0.079] [0.076]
Log Rainfall, t-2 0.162** 0.161** 0.169** 0.169**

(0.068) (0.067) (0.070) (0.070)
[0.075] [0.074] [0.077] [0.078]

Log Rainfall, t-3 -0.046 -0.046
(0.057) (0.056)
[0.061] [0.062]

Country FE Yes Yes Yes Yes Yes Yes Yes Yes
Country Trend Yes Yes Yes Yes Yes Yes Yes Yes
Observations 555 555 521 521 555 555 521 521

Note: The left-hand-side variable is an indicatariable capturing civil conflict onset. The methaidestimation is
least squares. The method of estimation is leagtrseg or system-GMM. Standard errors in parenthesesobust for
arbitrary heteroskedasticity and clustered at thentry level. Standard errors in square brackets apply the STATA
small-sample adjustment preferred by Miguel and/&with (2010, 2011). The statistical theory beHigdothesis
tests using the small-sample-adjusted standardsesssumes normally distributed and homoskedaetiduals (e.qg.
Greene, 1990, page 161). Both the normality assompind the homoskedasticity assumption are vidlatdinear
probability models, where the left-hand-side vdgdb either 0 or 1 as in the case of civil contifbaset and incidence
(e.g. Wooldridge, 2002, page 454). | report stathdarors incorporating the small-sample adjustnterfiacilitate
comparison with Miguel and Satyanath (2010, 20MMen the asterisks are next to the least-squaies gstimate,
the confidence level applies no matter which ofttihe standard errors is employed. When the asteds& next to the
standard error, the confidence level applies tbstendard error only. *Significantly different frozero at 90 percent
confidence, ** 95 percent confidence, *** 99 perteanfidence.
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Table5. GDP Growth, GDP, and Civil Conflict

MSS (2004) data

Civil Conflict Incidence Civil Conflict Onset
1) (2 3)
Log GDP, t -0.678 -0.845 -1.276
(1.202) (0.915) (1.270)
Log GDP, t-1 -0.590 -0.886 1.598
(2.579) (1.214) (1.530)
Log GDP, t-2 2.105* 2.308** 1.703
(1.250) (1.038) (1.242)
Lagged Incidence 0.213**
(0.105)
Country FE Yes Yes Yes
Country Trend Yes Yes Yes
Observations 702 743 555

Note: The method of estimation is two-stage legstages. Standard errors in parentheses are ratust f
arbitrary heteroskedasticity and clustered at thientry level. *Significantly different from zero &0
percent confidence, ** 95 percent confidence, *& @ercent confidence.
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Table 6. Economic Fluctuations and Civil Conflict

MSS (2004) data

GDP HP Civil Conflict Incidence_ Civil Conflict Onset
1) (2) (3) (4)
Log Rainfall, t 0.033***
(0.011)
Log Rainfall, t-1 0.034***
(0.013)
GDP HP, t 0.351 0.010 0.794
(2.248) (2.120) (2.356)
GDP HP, t-1 -0.190 -0.562 1.929
(1.690) (1.355) (1.578)
GDP HP, t-2 3.072* 3.256* 3.109*
(1.756) (1.756) (2.702)
Lagged Incidence 0.218**
(0.096)
Country FE Yes Yes Yes Yes
Country Trend Yes Yes Yes Yes
Observations 743 702 743 555

Note: The method of estimation in column (1) isstesquares; in columns (2)-(4) two-stage leastregua
Standard errors in parentheses are robust forampiheteroskedasticity and clustered at the cguatel.
*Significantly different from zero at 90 percentrdimlence, ** 95 percent confidence, *** 99 percent
confidence.
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