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Introduction

The development of water resources may go through two distinct phases.  In the first phase, projects that have benefits greater than their costs are built, when in the second phase projects with costs in excess of benefits are built.  This paper presents a theory in which this pattern of development is plausible.  The reason for early development of efficient projects is both that there are more available projects and that the need to use water projects to achieve distributional goals is less.  Later in the development process, there are not as many available efficient projects, nor or there as many available ways to subsidize a residual agrarian society.  It is in the later phase of development that I hypothesize that water projects will be most overdeveloped.  While sketching a plausible theory of water project development is not too difficult, empirical testing is extremely difficult.
Evidence for overdevelopment of water resources is not hard to come by.  It is a staple of water project evaluation that projects are built whose costs are greater than their benefits, to whomever they may accrue (Caves, Bain, and Margolis.) What would be unusual would be for a large project to have operating costs in excess of benefits. That is, a government may have built water projects to the point where each additional meter cubed of water pumped through the project causes a net loss to the economy.  Indeed, this is an extreme form of overdevelopment, requiring the marginal costs of operating the water and agricultural system to be in excess of the gains.  Indeed, both in the US and in Israel, this shutdown test may be relevant.
However extreme this form of overdevelopement may be, it is possible that it can be found in California and in Israel.  A series of studies, by Kislev, UC Cooperative Extension, and Dinar, imply that a meter cubed of water has a marginal value product in growing cotton of approximately ten cents.  A study by the World Bank gives a cost of 50 cents per meter cubed as the cost of irrigating in the Negev with Mekorot water.  My own estimates for California suggest that when cotton is taken at world price and power from the Central Valley project is priced at market, growing cotton in the Westlands water district is a money losing proposition.  Today (New York Times) the US Bureau of Reclamation agreed to settle a lawsuit by buying and shutting down 34,000 acres of Central Valley farms.  Thus it is at least plausible that water use decreases value added in agriculture.  It is also possible that there is profligate use of water in other sectors of the economy, though agriculture is often the predominant user of water.

To examine the state of water resource development empirically, we examine a set of countries over approximately forty years.  The available data is on precipitation and various measures of output.  The interpretation of the precipitation elasticity on output depends a great deal upon whether the country is in a dry climate and on whether greater water availability actually lowers the output measure.  The clearest case of overdevelopment would be for additional precipitation to lower aggregate measures of output in a dry country.  However, even this case is not as strong as one would like.  The precipitation could be out of season, and therefore damage crops, or it could have the effect of discouraging some other industry, such as tourism.  
Effects of Projects

Water projects have two purposes, the prevention of floods and the storage of water.
  In climates with ample rainfall throughout the year, like the American Southeast, the prime purpose of projects is flood control.  Where excess rainfall would have a deleterious effect on income, projects mitigate this effect.  Thus high rainfall countries where additional rainfall has little effect or actually increases income would be countries that are candidates for the category of overdeveloped work projects.

On the other side of the coin, in dry climates (or climates with dry growing seasons) like the San Joaquin Valley or Israel, water projects are largely for storage—either between seasons or years.  Additional water increases agricultural output and also contributes to recreation—lawns, pools, etc.  With little storage, additional water may be valuable in a dry year or nearly worthless in a wet year.  In California, with a favorable overall water balance (though highly variable), extensive development leads to low water prices (during the last drought raw water was purchased in quantity by EBMUD from Yuba for $40/acre foot) and low expected increases in income from additional rain.  In Israel, which is more globally water short, water projects are also likely to reduce the value of water, because the marginal benefit curve is expected to be concave.  However, there should always be a substantial value for raw water.  The expected outcome is that in water short countries, projects should decrease the value of precipitation.  As pointed out above, it is possible to overbuild these projects to the extent that additional precipitation leads to irrigation that actually decreases value added.  In this extreme case, the value of precipitation in a water short country would be negative.
Although it is clear that a government could build water projects beyond what the cost/benefit rule or even the shutdown point would require, the economic conditions for such actions are not obvious and will be examined in the next section.
A Theoretical Framework for Overdevelopment

The Diamond Mirrlees (DM) optimal taxation model provides a framework for discussing when a government will elect a project that is not efficient.
  The results in that paper is that the government produces efficiently.  Surprisingly, that result is not altered by assuming that the government wishes to show favoritism to its supporters, in the manner of Tullock.  A plausible case for a government to overbuild a water project requires both a desire to favor one group over another and a lack of other instruments to accomplish the favoritism.

The DM framework is an economy with consumers, producers, and possibly a productive government sector.  The government levies taxes on consumers to finance its projects and for distributional purposes.  The prices paid by consumers for netputs is q and the prices paid for producers are p.
  The difference is the commodity tax.  The allocation of netputs to the m consumers is x,
 production is y, and government activity is z. Consumers supply labor and other factors of production and demand goods and services, hence x has positive elements for their supplies and negative elements for their demands.   The consumers’ offer curves are x(q) and X(q) is the total over consumers of the n-vectors of consumer net puts as a function of the consumer prices q.  Government is supposed to maximize a function W(x(q)) over q,y, and z.  The constraint on the maximization is that consumption must be on or under the production possibility frontier.  
Since lowering the price of a strictly consumed good makes consumers better off, the solution to this optimal tax problem is to choose commodity prices low enough so that the constraint that the aggregate offer curve is on the PPF is binding.  Apart from the issue of allocation feasibility (on or under the PPF), the set of achievable consumer allocations is determined by the choice of prices q.  In this setup, driving the PPF inwards by implementing inefficient projects makes fewer allocations achievable and cannot increase the value of W.   This is the productive efficiency result of DM.  
The DM result of productive efficiency is not sensitive to whether the government has an individual social welfare function or operates in the mode suggested by Tullock.  In the latter case the government might wish to choose commodity prices to favor agents likely to make monetary contributions to the government rather than to favor agents for the purpose of promoting social equity.
  So long as the form of the function W respects individuals, the arguments in the original article are unchanged.  
Tullock discusses unproductive activity, the use of resources to influence income distribution.  While this is a form of inefficiency, it is not the productive inefficiency of inefficient projects.  
One of the conclusions of the DM model is that intermediate netputs are not taxed.  This conclusion is not borne out in practice, and a simple example makes it plain why it is not.  In economies with absolute power or corruption, lump sum taxes and subsidies are possible, and these are known to be first best instruments.  Thus it is only economies where overt favoritism is consequential to the government that resorts to commodity taxes or other means to transfer income.  If a government wished to favor the owners of a cement plant, it would, in theory, subsidize the provision of the plants services by the agent who owned the plant, thus subsidizing a transaction between a consumer (in their role of shareholder) and an industry.  However, this is precisely the type of transaction that draw opprobrium and apparently more opprobrium than the transfer of an equal amount of funds by the steering of contracts to the favored agent at more than the market price.  The latter transaction is a tax on intermediate netputs, cement, and in the DM theory ought not be observed.  Thus social mores, incomplete power, and corruption combine to defeat the predictions of the DM model.
In more theoretical terms, the DM model assumes the government can choose any point on the PPF by the selection of prices p and can set the utility of individuals by the choice of consumer prices q.  Politics may limit the use of these instruments.  Consider the ways a government might favor a particular consumer (or group of consumers.)  Subsidization of a factor sold by the group is an obvious mechanism (and if this factor is inelastically supplied, it is also an efficient mechanism.)  However, suppose that this is not a politically feasible mechanism.  Then the choice might be to set a high price for the output of the firm that uses the factor that they supply.  This choice leads to the need to either subsidize the good or endure wrath of other consumers for the high price of the good.  In the case of agricultural goods, subsidy is almost the rule—US support prices, Common Agricultural Policy of the EU, etc.  However these policies may not be targeted enough for the garnering of political contributions.  When these possibilities are blocked by political considerations, there is the remaining method which is to undertake a project that increases the value of the factor owned by the favored group, even when that project is inefficient.  Water projects might fall into this category.
Productive Efficiency in a Pure Household Model

Our interest is in less corrupt situations and we produce an illustration with just two agents, with labels A and C, who each produce netputs from endowments eAand eC .   The simple example of productive inefficiency begins with a household model.  The production functions for the two agents are F and G and they produce the same good from their endowment and a government provided good, z, that is in fixed supply, K.  Productive efficiency requires that Fz = Gz.  However the government maximizes

W(UA(F(e,z), UC( G(e,K-z)))
With the result that

WA UA’Fz  = WC UC’Gz   
This outcome is not entirely theoretically satisfactory because it posits the government itself begins with an endowment of K units of some good.  A fuller model can be constructed by having the government purchase z from the C-agent by taxing both agents equally on their produced food at rate t.

The DM Model

In contrast, the DM framework permits the C-agent to be paid q (an optimally chosen consumer price with implicit tax Gz –q  for the units of K that are purchased.  In this case, the government problem is to maximize

W(UA(QA), UC(QC))

s.t. ,   QA = (1-t) eA
QC= (1-t) ( eC + qz K)
QA + QC = F(e,z) +G(e,K-z)
There is no need to write the government budget constraint explicitly in this model because the assumption of constant returns to scale, the budget constraints of the consumers and the requirement that production equal consumption jointly force the government to have a balanced budget.

Because the distribution of available income can be completely controlled by choosing t and q, there is no need to use the government project for this purpose.  The first order conditions of the maximization problem set out above include productive efficiency.  Thus projects will only be inefficient when the tax system is not sufficient to redistribute income.  

In fact, in this contrived example, the allocation achievable using the commodity taxes is first best.  This follows from the ability to tax perfectly inelastically supplied factors of production.
The Constrained DM Model
What is needed to disrupt the efficiency result is that the government can not choose the price, qz, that it pays to the C agents for the z purchased.  Law may require that the factor be purchased at fair market value, which is GK.  With the addition of the constraint that qz = GK, the first order conditions for maximization with respect to z now involve terms in GKK K, rather than just the efficiency criteria, Gz = Fz.
Summary
Rent seeking alone is not sufficient to drive a country to productive inefficiency.  It is helpful in that it creates a large incentive for the transfer of resources to an identified group.  However, it is the lack of the ability to tax all consumer netputs that makes inefficiency plausible.  

In this line of reasoning, it is economies operating in a Tullockian framework, with governments that depend upon interest groups, yet have insufficient power to favor these groups in more direct manners, that would opt for production inefficiencies.

Thus the political economic argument is that richer countries should be the candidates for overbuilt projects. The physical arguments—poorer countries haven’t exhausted sites that yield efficient projects work in the same direction.  For both of these reasons, we should expect to see richer countries less influenced by precipitation.

Empirical Evidence

In this section we examine the empirical evidence of water on output.  There are two major determinants of water’s effect on output.  One is simply climate.  In wet climates, additional water may be bad rather than good.  Flooding, injury to tourism and lack of sunlight during the growing season are three reasons why additional water may be detrimental to output.  The second determinant is the building of water projects, which is of interest.  
In order to determine the effect of precipitation on an output measure, we regress household personal income on its lag and measures of climate.  This methodology has strong justification.

Hall’s version of the permanent income hypothesis is that, to a good approximation, household personal income is best predicted by its lag times a constant.  Hall reasoned as follows:  Consumers have the opportunity of saving money.  If they save a dollar their utility will decrease by marginal utility.  If they spend that dollar in the next period their utility will increase by marginal utility divided by the time preference rate, which accounts for utility in the future being less valuable than current utility, times the number of additional dollars available, which is one plus the interest rate.  This lead Hall to regress transformations, to represent marginal utility, of personal consumption expenditure on its lag.  In Hall’s aggregate American personal consumption expenditure itself was an adequate proxy for marginal utility.  As predicted by theory, Hall also found that adding other variables (dated in t-1) to the regression didn’t result in statistically significant coefficients on those variables.  In contrast to Hall’s finding’s that for the  purpose of predicting next periods consumption, this periods consumption is sufficient, Hansen and Singleton found that utility functions would need to have considerable curvature in order to explain the premium that equities enjoy over bonds.  I believe ;that the difficulty in reconciling these two observations lies in the use of aggregate data which masks the risks that individuals face.  Thus the empirical evidence for the US does not settle the proper transformation that one should use in the Hall’s regressions.  Below we have chosen to report logarithmic transformations, but we have also tried linear with very similar results.
The theory thus predicts that only variables dated in period t can add to the predictive power of lagged consumption.  Weather is such a variable, with the additional property that innovations in weather are not dependent (at least in the short run) on innovations in economic conditions.  Thus including them as independent variables while omitting relevant economic variables does not result in biased coefficients on weather variables.

The result of this argument is a second order polynomial regression of log(hce) on its lag, precipitation, and temperature.  (If we had logged temperature and precipitation this would be a translog.)  
Temperature and precipitation were taken as the deviation from their mean values country by country.
The sample was chosen to include a manageable number of countries for which there was data on both weather and household consumption expenditure.  It is possible and to expand this number of countries considerably.  Table 1 gives the means of the variables and years included in the sample.
Table 1

	Country
	Mean hshld exp
	Mean Per Capita Hshld exp
	Mean Precip
	Mean Temp

	Algeria
	 $        17,634,862,014 
	763
	89
	23

	Australia
	 $      168,872,217,259 
	9384
	534
	22

	Belgium
	 $      129,340,890,453 
	10963
	851
	10

	Chile
	 $        21,866,914,501 
	1891
	717
	9

	Costa Rica
	 $         4,757,616,978 
	2021
	2927
	25

	Denmark
	 $        75,842,508,862 
	14191
	700
	8

	Finland
	 $        49,124,831,442 
	10131
	539
	2

	France
	 $      715,687,302,674 
	11575
	870
	11

	Greece
	 $        57,461,521,014 
	5935
	646
	15

	Indonesia
	 $        57,765,999,544 
	356
	2697
	26

	Israel
	 $        25,218,128,043 
	6005
	429
	19

	Japan
	 $   1,884,289,153,846 
	16091
	1662
	11

	Luxembourg
	 $         5,597,844,506 
	15066
	927
	9

	Morocco
	 $        13,799,273,774 
	678
	344
	17

	Netherlands
	 $      177,090,023,796 
	10105
	450
	9

	South Africa
	 $        63,238,621,105 
	2187
	491
	18

	Sri Lanka
	 $         5,417,451,277 
	358
	1690
	27

	Switzerland
	 $      147,588,303,741 
	22907
	1554
	6

	Thailand
	 $        38,764,915,870 
	790
	1601
	26

	Tunisia
	 $         6,400,700,952 
	915
	309
	19

	Uruguay
	 $         9,779,546,821 
	3322
	1273
	18


Sources:  Mitchell for temperature and precipitation (in mm and degrees Celsius), World Bank, World Tables 2000 for household consumption expenditure.
The regression of household consumption expenditure on its own lag fits extremely well, so the R2 from all the regressions are quite high.  In the case of some countries, particularly countries with lower household consumption expenditure (HCE)  per capita, the Durbin Watson statistics indicated residual autocorrelation, which we would take as evidence that there were omitted variables.  We included an additional lag of HCE in these cases.  The Hall theory predicts that there would be no omitted variables.  Table 2 presents the goodness of fit statistics and the DW statistics for the regressions.  The last year in the weather dataset is 1998.

Table 2.
	Country
	# obs.
	R^2
	1 or 2 lags
	DW

	Algeria
	38
	0.96
	1
	1.78

	Australia
	26
	0.99
	1
	2.1

	Belgium
	23
	0.99
	1
	2.02

	Chile
	38
	0.94
	1
	2.02

	Costa Rica
	37
	0.99
	2
	2.12

	Denmark
	32
	0.98
	1
	1.96

	Finland
	37
	0.997
	2
	2.07

	France
	28
	0.997
	1
	1.59

	Greece
	38
	0.999
	1
	1.92

	Indonesia
	38
	0.99
	1
	2.25

	Israel
	37
	0.99
	2
	2.13

	Japan
	37
	0.9996
	2
	2.16

	Luxembourg
	37
	0.998
	2
	2.24

	Morocco
	38
	0.99
	1
	2.31

	Netherlands
	20
	0.996
	2
	1.91

	South Africa
	38
	0.997
	1
	1.61

	Sri Lanka
	37
	0.99
	2
	2.14

	Switzerland
	37
	0.998
	2
	1.5

	Thailand
	37
	0.9993
	2
	1.88

	Tunisia
	37
	0.995
	1
	2.07

	Uruguay
	38
	0.92
	1
	1.64


Source:  Computed.

We did try to embed these countries in a single estimation and found the results to be less than satisfactory.  Small changes in specification inverted the effect of the weather variables.  Test statistics did not favor uniformity of coefficients over countries, either in percapita or expenditure form.

Finally, we computed the t-statistic for the null hypothesis that changes in precipitation or temperature have no effect on HCE.  These statistics and the elasticites (calculated at sample mean are presented in table 3.

Table 3
	Country
	Mean (Eprecip)
	SE (Eprecip)
	2-tailed t
	P(t)
	Mean (Etemp)
	SE (Etemp)
	2-tailed t
	P(t)

	Algeria
	0.003
	0.056
	0.05
	0.96
	-1.07
	0.42
	-2.56
	0.01

	Australia
	0.002
	0.007
	0.35
	0.73
	-0.236
	0.066
	-3.59
	0.001

	Belgium
	-0.014
	0.007
	-2
	0.058
	0.006
	0.035
	0.18
	0.86

	Chile
	-0.139
	0.044
	-3.18
	0.003
	0.132
	0.208
	0.64
	0.53

	Costa Rica
	-0.27
	0.07
	-3.83
	0.0005
	0.75
	0.11
	6.96
	0

	Denmark
	-0.065
	0.011
	-5.94
	0
	-0.048
	0.018
	-2.68
	0.01

	Finland
	-0.06
	0.016
	-3.71
	0.0007
	-0.003
	0.006
	-0.52
	0.61

	France
	0.061
	0.013
	4.85
	0
	-0.075
	0.061
	-1.22
	0.23

	Greece
	-0.03
	0.01
	-2.79
	0.008
	0.026
	0.005
	5.02
	0

	Indonesia
	0.1
	0.024
	4.52
	0
	-2.2
	0.96
	-2.3
	0.03

	Israel
	0.028
	0.012
	2.28
	0.03
	-0.4
	0.11
	-3.58
	0.001

	Japan
	-0.02
	0.004
	-4.9
	0
	0.38
	0.05
	7
	0

	Luxembourg
	-0.026
	0.007
	-3.49
	0.001
	-0.013
	0.013
	-0.999
	0.32

	Morocco
	-0.014
	0.014
	-0.97
	0.34
	-1.06
	0.26
	-4.04
	0.0003

	Netherlands
	0.03
	0.004
	7.94
	0
	-0.025
	0.026
	-0.95
	0.35

	South Africa
	-0.05
	0.016
	-3.38
	0.002
	-0.82
	0.05
	-17.1
	0

	Sri Lanka
	-0.06
	0.019
	-2.84
	0.007
	1.67
	0.62
	2.69
	0.01

	Switzerland
	-0.045
	0.015
	-3.05
	0.004
	-0.034
	0.011
	-3.14
	0.003

	Thailand
	-0.11
	0.04
	-2.94
	0.01
	0.49
	0.16
	3.11
	0.004

	Tunisia
	0.007
	0.005
	1.6
	0.12
	-0.706
	0.149
	-4.75
	0

	Uruguay
	-0.025
	0.014
	-1.71
	0.09
	0.495
	0.086
	5.78
	0


Note:  Mean is the elasticity of the regression calculated at the sample mean.  SE is the standard error of this statistic, 2-tailed t is the t-test for the null of a zero derivative, and P(t) is the probability greater than t.

Of the 21 countries selected for analysis, 18 of them have a statistically significant (different from zero) estimated rainfall elasticity on household income.  Australia and Algeria have very small point estimates for this elasticity, while Morocco has a negative elasticity, but it has a large standard error.  Australia is likely too climatically diverse to be a good country for this exercise.  The effect of mean temperature is also significant in 13 of the 21 countries.  The magnitudes of the temperature elasticity for Costa Rica, Algeria, Indonesia, Thailand, Japan and Sri Lanka seem very large.  A one percent change in mean annual temperature is on the order of 2/10 of a degree and it seems implausible that such a change would lead to changes in household income of a full percent or more.  
Discussion

To begin with, wetter countries should have lower precipitation elasticities of HCE  than drier countries.  Figure 1 graphs elasticity by precipitation..
Figure 1.  Elasticity by Rainfall
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With one outlier, positive elasticities of HCE with respect to rainfall only occur for countries with average precipitation amounts less than 1000 mm.  Of the countries with less than 600mm, all but 1 have positive elasticities.  However, there are many dry counties like Chile (717mm) with substantially negative elasticities.  This could either be evidence of overbuilding or of very uneven rainfall patterns.  Israel has an elasticity of .028, indicating that its HCE is strongly positively affected by further rainfall.  This finding comports well with the physical realities of irrigation and flood damage.  Figure 2 presents the results with respect to percapita HCE.
Figure 2:  Per Capita Household Income by Elasticity
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Figure 2 tends to confirm the (loose) inferences from theory described above, with the variance in elasticity tending to decrease with percapita HCE.  Looking at both the graphs, many of the countries, particularly the drier countries are not placed in the positive column as expected.  These graphs can be further refined to using the temperature variable to compare all the countries at a common temperature, though this has not been accomplished in this current draft.
The empirical evidence presented here is suggestive of countries with higher HCE moderating the effects of the weather on their economies and there may be evidence that some dry countries have indeed overdone this modification.
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� More generally, they move water across time or space to areas that have good growing conditions.


� P. A. Diamond and J. Mirrlees.  “” American Economic Review.  1971:


� p,q,t are n-vectors.


�  x is a mxn-vector;  n netputs for each of m consumers.


� The algebraic model of DM can include endowments, so consumers could sell labor of different types and the government could subsidize the price of the labor of those who contribute.
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Hshlds

		Country		Mean hshld exp		Mean Per Capita Hshld exp		Mean Precip		Mean Temp		# obs.		R^2		1 or 2 lags		DW		F-stat		P(F)		Mean (Eprecip)		SE (Eprecip)		2-tailed t		P(t)		Mean (Etemp)		SE (Etemp)		2-tailed t		P(t)

		Indonesia		57765999543.7949		356.1		2697.4		25.97		38		0.9926		1		2.25		1.76		0.15		0.057		0.033		1.73		0.091		-1.57		0.87		-1.9		0.08

		Sri Lanka		5417451277.12821		358.3		1690.3		27.04		37		0.9891		2		1.95		0.9		0.49		-0.048		0.012		-4.02		0.0003		1.65		0.069		23.82		0

		Japan		1884289153846.15		16091.1		1662		11.24		37		0.999		2		1.6		2.26		0.08		-0.031		0.005		-6.01		0		0.23		0.035		6.66		0

		Costa Rica		4757616978.05128		2020.6		2927.1		24.93		37		0.9928		2		1.89		2.37		0.06		-0.218		0.043		-5.07		0		0.5		0.047		10.65		0

		Thailand		38764915869.5385		789.7		1600.5		26.38		37		0.9983		2		1.57		2.89		0.03		-0.679		0.012		-5.48		0		-0.64		0.271		-2.36		0.02

		South Africa		63238621105.2308		2186.7		491.1		17.85		37		0.9972		2		1.88		1.35		0.27		-0.044		0.016		-2.82		0.0076		-0.66		0.038		-17.19		0

		Finland		49124831442.0513		10131.3		539.2		1.8		37		0.9926		2		1.84		0.62		0.69		-0.073		0.01		-7.28		0		0.003		0.002		1.58		0.12

		Greece		57461521014.1538		5935.2		645.8		15.45		38		0.9985		1		1.96		0.64		0.67		-0.027		0.003		-8.27		0		-0.017		0.02		-0.87		0.39

		Uruguay		9779546820.92308		3322.4		1272.5		17.61		38		0.9131		1		1.7		0.36		0.87		-0.04		0.013		-3.17		0.003		0.408		0.1		4.08		0

		Morocco		13799273773.9487		677.7		343.7		17.19		38		0.988		1		2.36		1.44		0.24		0.003		0.011		0.28		0.78		-0.772		0.161		-4.79		0

		Israel		25218128042.6667		6005		429.4		19.35		37		0.9934		2		2.14		0.4		0.85		0.016		0.009		1.67		0.1		0.156		0.05		3.1		0.0037

		Australia		168872217258.667		9383.8		534		21.73		26		0.9852		1		2.05		0.12		0.99		-0.031		0.003		-9.89		0		-0.244		0.029		-8.43		0

		Algeria		17634862014.359		762.7		88.6		22.58		38		0.9549		1		1.63		0.51		0.77		0.013		0.044		0.29		0.77		-1.109		0.301		-3.69		0.0007

		Denmark		75842508862.0606		14191.4		700.2		7.61		32		0.9734		1		1.98		1		0.44		-0.057		0.009		-6.61		0		-0.009		0.01		-0.97		0.34

		Belgium		129340890453.333		10963.2		851.2		9.7		23		0.9861		1		1.81		0.55		0.73		-0.003		0.005		-0.74		0.47		-0.009		0.024		-0.39		0.7

		Chile		21866914500.9231		1891.4		717.3		8.51		38		0.9295		1		2.17		0.34		0.94		-0.058		0.04		-1.46		0.15		0.087		0.136		0.64		0.53

		France		715687302673.655		11575.1		869.7		10.85		27		0.9965		2		1.62		2.32		0.08		0.074		0.009		8.23		0		0.012		0.037		0.31		0.76

		Tunisia		6400700951.57895		915.3		309		19.29		37		0.9941		1		1.96		0.63		0.68		0.004		0.005		0.74		0.47		-0.889		0.104		-8.54		0

		Netherlands		177090023796.364		10105		449.6		9.15		20		0.9916		2		1.94		0.8		0.57		0.021		0.003		5.94		0		-0.04		0.016		-2.44		0.02

		Luxembourg		5597844506.25641		15065.8		927.1		8.87		37		0.9978		2		1.51		1.01		0.43		-0.03		0.008		-3.75		0.0006		-0.011		0.005		-1.94		0.06

		Switzerland		147588303740.718		22906.9		1553.7		5.63		37		0.9962		2		0.85		1.2		0.33		-0.025		0.009		-2.71		0.01		-0.021		0.01		-2.13		0.04





PerCapExp

		

		Country		Mean hshld exp		Mean Per Capita Hshld exp		Mean Precip		Mean Temp		# obs.		R^2		1 or 2 lags		DW		F-stat		P(F)		Mean (Eprecip)		SE (Eprecip)		2-tailed t		P(t)		Mean (Etemp)		SE (Etemp)		2-tailed t		P(t)

		Indonesia		57765999543.7949		356.1		2697.4		25.97		38		0.98		1		2.24		1.67		0.17		0.049		0.033		1.49		0.14		-0.99		0.87		-1.13		0.27

		Sri Lanka		5417451277.12821		358.3		1690.3		27.04		37		0.97		2		1.96		0.93		0.48		-0.052		0.012		-4.24		0		1.51		0.05		29.06		0

		Japan		1884289153846.15		16091.1		1662		11.24		37		0.998		2		1.6		2.45		0.06		-0.031		0.005		-6.05		0		0.256		0.036		7.02		0

		Costa Rica		4757616978.05128		2020.6		2927.1		24.93		37		0.93		2		1.88		2.07		0.098		-0.192		0.041		-4.67		0		0.396		0.046		8.63		0

		Thailand		38764915869.5385		789.7		1600.5		26.38		37		0.996		2		1.6		2.81		0.03		-0.069		0.012		-5.54		0		-0.588		0.271		-2.17		0.04

		South Africa		63238621105.2308		2186.7		491.1		17.85		37		0.98		2		1.9		1.3		0.29		-0.041		0.015		-2.63		0.01		-0.659		0.043		-15.28		0

		Finland		49124831442.0513		10131.3		539.2		1.8		37		0.992		2		1.83		0.6		0.7		-0.075		0.01		-7.58		0		0.003		0.002		1.36		0.18

		Greece		57461521014.1538		5935.2		645.8		15.45		38		0.998		1		1.81		0.53		0.75		-0.029		0.003		-10.66		0		0.005		0.017		0.31		0.76

		Uruguay		9779546820.92308		3322.4		1272.5		17.61		38		0.84		1		1.62		0.32		0.9		-0.037		0.012		-3.17		0.003		0.454		0.091		5.01		0

		Morocco		13799273773.9487		677.7		343.7		17.19		38		0.96		1		2.36		1.21		0.33		-0.002		0.01		-0.19		0.85		-0.707		0.143		-4.95		0

		Israel		25218128042.6667		6005		429.4		19.35		37		0.98		2		2.16		0.14		0.98		0.009		0.005		1.82		0.08		0.078		0.056		1.39		0.17

		Australia		168872217258.667		9383.8		534		21.73		38		0.997		1		1.89		1.12		0.37		0.007		0.005		1.36		0.18		-0.171		0.066		-2.58		0.01

		Algeria		17634862014.359		762.7		88.6		22.58		38		0.857		1		1.92		0.22		0.95		0.081		0.014		5.75		0		-0.671		0.113		-5.94		0

		Denmark		75842508862.0606		14191.4		700.2		7.61		38		0.979		1		1.96		0.8		0.56		-0.044		0.008		-5.51		0		0.006		0.009		0.61		0.55

		Belgium		129340890453.333		10963.2		851.2		9.7		38		0.997		1		1.44		0.92		0.48		-0.034		0.003		-12.69		0		-0.028		0.006		-4.81		0

		Chile		21866914500.9231		1891.4		717.3		8.51		38		0.82		1		2.13		0.26		0.93		-0.062		0.041		-1.51		0.14		0.094		0.136		0.69		0.49

		France		715687302673.655		11575.1		869.7		10.85		37		0.998		2		1.93		0.42		0.83		-0.024		0.001		-22.47		0		0.019		0.005		4.11		0.0002

		Tunisia		6400700951.57895		915.3		309		19.29		37		0.99		1		1.93		0.64		0.67		0.011		0.004		2.51		0.02		-0.781		0.106		-7.39		0

		Netherlands		177090023796.364		10105		449.6		9.15		20		0.99		2		1.51		1.15		0.39		-0.027		0.012		-2.2		0.04		-0.042		0.033		-1.28		0.22

		Luxembourg		5597844506.25641		15065.8		927.1		8.87		37		0.997		2		1.68		0.8		0.56		-0.023		0.006		-3.78		0.0005		-0.023		0.005		-4.97		0

		Switzerland		147588303740.718		22906.9		1553.7		5.63		37		0.995		2		1.2		1.32		0.28		-0.028		0.01		-2.97		0.005		-0.006		0.006		-1.06		0.3





Sheet1

		

				Country		Mean (Eprecip)		P(t)		Mean hshld exp		Mean Temp		Mean Precip

				Algeria		0.003		0.96		17634862014.359		22.58		88.6

				Australia		0.002		0.73		168872217258.667		21.73		534

				Belgium		-0.014		0.058		129340890453.333		9.7		851.2

				Chile		-0.139		0.003		21866914500.9231		8.51		717.3

				Costa Rica		-0.27		0.0005		4757616978.05128		24.93		2927.1

				Denmark		-0.065		0		75842508862.0606		7.61		700.2

				Finland		-0.06		0.0007		49124831442.0513		1.8		539.2

				France		0.061		0		715687302673.655		10.85		869.7

				Greece		-0.03		0.008		57461521014.1538		15.45		645.8

				Indonesia		0.1		0		57765999543.7949		25.97		2697.4

				Israel		0.028		0.03		25218128042.6667		19.35		429.4

				Japan		-0.02		0		1884289153846.15		11.24		1662

				Luxembourg		-0.026		0.001		5597844506.25641		8.87		927.1

				Morocco		-0.014		0.34		13799273773.9487		17.19		343.7

				Netherlands		0.03		0		177090023796.364		9.15		449.6

				South Africa		-0.05		0.002		63238621105.2308		17.85		491.1

				Sri Lanka		-0.06		0.007		5417451277.12821		27.04		1690.3

				Switzerland		-0.045		0.004		147588303740.718		5.63		1553.7

				Thailand		-0.11		0.01		38764915869.5385		26.38		1600.5

				Tunisia		0.007		0.12		6400700951.57895		19.29		309

				Uruguay		-0.025		0.09		9779546820.92308		17.61		1272.5

				Country		Mean hshld exp		Mean Per Capita Hshld exp		Mean Precip		Mean Temp

				Algeria		$   17,634,862,014		763		89		23

				Australia		$   168,872,217,259		9384		534		22

				Belgium		$   129,340,890,453		10963		851		10

				Chile		$   21,866,914,501		1891		717		9

				Costa Rica		$   4,757,616,978		2021		2927		25

				Denmark		$   75,842,508,862		14191		700		8

				Finland		$   49,124,831,442		10131		539		2

				France		$   715,687,302,674		11575		870		11

				Greece		$   57,461,521,014		5935		646		15

				Indonesia		$   57,765,999,544		356		2697		26

				Israel		$   25,218,128,043		6005		429		19

				Japan		$   1,884,289,153,846		16091		1662		11

				Luxembourg		$   5,597,844,506		15066		927		9

				Morocco		$   13,799,273,774		678		344		17

				Netherlands		$   177,090,023,796		10105		450		9

				South Africa		$   63,238,621,105		2187		491		18

				Sri Lanka		$   5,417,451,277		358		1690		27

				Switzerland		$   147,588,303,741		22907		1554		6

				Thailand		$   38,764,915,870		790		1601		26

				Tunisia		$   6,400,700,952		915		309		19

				Uruguay		$   9,779,546,821		3322		1273		18

				Country		# obs.		R^2		1 or 2 lags		DW

				Algeria		38		0.96		1		1.78

				Australia		26		0.99		1		2.1

				Belgium		23		0.99		1		2.02

				Chile		38		0.94		1		2.02

				Costa Rica		37		0.99		2		2.12

				Denmark		32		0.98		1		1.96

				Finland		37		0.997		2		2.07

				France		28		0.997		1		1.59

				Greece		38		0.999		1		1.92

				Indonesia		38		0.99		1		2.25

				Israel		37		0.99		2		2.13

				Japan		37		0.9996		2		2.16

				Luxembourg		37		0.998		2		2.24

				Morocco		38		0.99		1		2.31

				Netherlands		20		0.996		2		1.91

				South Africa		38		0.997		1		1.61

				Sri Lanka		37		0.99		2		2.14

				Switzerland		37		0.998		2		1.5

				Thailand		37		0.9993		2		1.88

				Tunisia		37		0.995		1		2.07

				Uruguay		38		0.92		1		1.64

				Country		Mean (Eprecip)		SE (Eprecip)		2-tailed t		P(t)		Mean (Etemp)		SE (Etemp)		2-tailed t		P(t)

				Algeria		0.003		0.056		0.05		0.96		-1.07		0.42		-2.56		0.01

				Australia		0.002		0.007		0.35		0.73		-0.236		0.066		-3.59		0.001

				Belgium		-0.014		0.007		-2		0.058		0.006		0.035		0.18		0.86

				Chile		-0.139		0.044		-3.18		0.003		0.132		0.208		0.64		0.53

				Costa Rica		-0.27		0.07		-3.83		0.0005		0.75		0.11		6.96		0

				Denmark		-0.065		0.011		-5.94		0		-0.048		0.018		-2.68		0.01

				Finland		-0.06		0.016		-3.71		0.0007		-0.003		0.006		-0.52		0.61

				France		0.061		0.013		4.85		0		-0.075		0.061		-1.22		0.23

				Greece		-0.03		0.01		-2.79		0.008		0.026		0.005		5.02		0

				Indonesia		0.1		0.024		4.52		0		-2.2		0.96		-2.3		0.03

				Israel		0.028		0.012		2.28		0.03		-0.4		0.11		-3.58		0.001

				Japan		-0.02		0.004		-4.9		0		0.38		0.05		7		0

				Luxembourg		-0.026		0.007		-3.49		0.001		-0.013		0.013		-0.999		0.32

				Morocco		-0.014		0.014		-0.97		0.34		-1.06		0.26		-4.04		0.0003

				Netherlands		0.03		0.004		7.94		0		-0.025		0.026		-0.95		0.35

				South Africa		-0.05		0.016		-3.38		0.002		-0.82		0.05		-17.1		0

				Sri Lanka		-0.06		0.019		-2.84		0.007		1.67		0.62		2.69		0.01

				Switzerland		-0.045		0.015		-3.05		0.004		-0.034		0.011		-3.14		0.003

				Thailand		-0.11		0.04		-2.94		0.01		0.49		0.16		3.11		0.004

				Tunisia		0.007		0.005		1.6		0.12		-0.706		0.149		-4.75		0

				Uruguay		-0.025		0.014		-1.71		0.09		0.495		0.086		5.78		0
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LagCross

		Country		Mean hshld exp		Mean Per Capita Hshld exp		Mean Precip		Mean Temp		# obs.		R^2		1 or 2 lags		DW		F-stat*		P(F)		Mean (Eprecip)		SE (Eprecip)		2-tailed t		P(t)		Mean (Etemp)		SE (Etemp)		2-tailed t		P(t)

		Algeria		17634862014.359		762.7		88.6		22.58		38		0.96		1		1.78		0.93		0.5		0.003		0.056		0.05		0.96		-1.07		0.42		-2.56		0.01

		Australia		168872217258.667		9383.8		534		21.73		26		0.99		1		2.1		0.09		0.999		0.002		0.007		0.35		0.73		-0.236		0.066		-3.59		0.001

		Belgium		129340890453.333		10963.2		851.2		9.7		23		0.99		1		2.02		0.53		0.8		-0.014		0.007		-2		0.058		0.006		0.035		0.18		0.86

		Chile		21866914500.9231		1891.4		717.3		8.51		38		0.94		1		2.02		0.34		0.93		-0.139		0.044		-3.18		0.003		0.132		0.208		0.64		0.53

		Costa Rica		4757616978.05128		2020.6		2927.1		24.93		37		0.99		2		2.12		1.25		0.32		-0.27		0.07		-3.83		0.0005		0.75		0.11		6.96		0

		Denmark		75842508862.0606		14191.4		700.2		7.61		32		0.98		1		1.96		1.18		0.35		-0.065		0.011		-5.94		0		-0.048		0.018		-2.68		0.01

		Finland		49124831442.0513		10131.3		539.2		1.8		37		0.997		2		2.07		1.53		0.21		-0.06		0.016		-3.71		0.0007		-0.003		0.006		-0.52		0.61

		France		715687302673.655		11575.1		869.7		10.85		28		0.997		1		1.59		1.78		0.15		0.061		0.013		4.85		0		-0.075		0.061		-1.22		0.23

		Greece		57461521014.1538		5935.2		645.8		15.45		38		0.999		1		1.92		0.885		0.56		-0.03		0.01		-2.79		0.008		0.026		0.005		5.02		0

		Indonesia		57765999543.7949		356.1		2697.4		25.97		38		0.99		1		2.25		0.97		0.47		0.1		0.024		4.52		0		-2.2		0.96		-2.3		0.03

		Israel		25218128042.6667		6005		429.4		19.35		37		0.99		2		2.13		0.23		0.97		0.028		0.012		2.28		0.03		-0.4		0.11		-3.58		0.001

		Japan		1884289153846.15		16091.1		1662		11.24		37		0.9996		2		2.16		4.28		0.004		-0.02		0.004		-4.9		0		0.38		0.05		7		0

		Luxembourg		5597844506.25641		15065.8		927.1		8.87		37		0.998		2		2.24		0.64		0.72		-0.026		0.007		-3.49		0.001		-0.013		0.013		-0.999		0.32

		Morocco		13799273773.9487		677.7		343.7		17.19		38		0.99		1		2.31		1.21		0.33		-0.014		0.014		-0.97		0.34		-1.06		0.26		-4.04		0.0003

		Netherlands		177090023796.364		10105		449.6		9.15		20		0.996		2		1.91		0.35		0.9		0.03		0.004		7.94		0		-0.025		0.026		-0.95		0.35

		South Africa		63238621105.2308		2186.7		491.1		17.85		38		0.997		1		1.61		1.58		0.18		-0.05		0.016		-3.38		0.002		-0.82		0.05		-17.1		0

		Sri Lanka		5417451277.12821		358.3		1690.3		27.04		37		0.99		2		2.14		0.76		0.62		-0.06		0.019		-2.84		0.007		1.67		0.62		2.69		0.01

		Switzerland		147588303740.718		22906.9		1553.7		5.63		37		0.998		2		1.5		1.05		0.43		-0.045		0.015		-3.05		0.004		-0.034		0.011		-3.14		0.003

		Thailand		38764915869.5385		789.7		1600.5		26.38		37		0.9993		2		1.88		1.85		0.13		-0.11		0.04		-2.94		0.01		0.49		0.16		3.11		0.004

		Tunisia		6400700951.57895		915.3		309		19.29		37		0.995		1		2.07		0.29		0.95		0.007		0.005		1.6		0.12		-0.706		0.149		-4.75		0

		Uruguay		9779546820.92308		3322.4		1272.5		17.61		38		0.92		1		1.64		0.29		0.95		-0.025		0.014		-1.71		0.09		0.495		0.086		5.78		0

		All/ HCE(gls)		1.70E+11				1014.3		15.8		737				1		PSAR1		13.92		0.053		-0.006		0.0005		-12.04		0		0.01		0.0007		14.48		0

		All/ HCE(fe)										737		0.9992		1				1.22		0.29		-0.013		0.0006		-20.97		0		-0.065		0.002		-33.4		0

		All/ PC (gls)				6942.3						780				1		PSAR1		4.55		0.71		-0.002		0.0002		-7.85		0		-0.0082		0.0003		-28.4		0

		All/ PC (fe)										780				1				0.79		0.59		-0.017		0.0004		-40.28		0		-0.05		0.002		-25		0

		HCE = Household final consumption expenditure																		*This test is on whether weather & combined weather & lag terms are all zero.

		PC= Per capita household final consumption expenditure																		If two logs were used, the combined weather & second lag terms were not tested.

		Correlation between per capita exp. & mean temperature

						Column 1		Column 2

				Column 1		1

				Column 2		-0.7383070621		1

		Correlation between per capita exp. & mean precipitation

						Column 1		Column 2

				Column 1		1

				Column 2		-0.0469332706		1
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Hshlds

		Country		Mean hshld exp		Mean Per Capita Hshld exp		Mean Precip		Mean Temp		# obs.		R^2		1 or 2 lags		DW		F-stat		P(F)		Mean (Eprecip)		SE (Eprecip)		2-tailed t		P(t)		Mean (Etemp)		SE (Etemp)		2-tailed t		P(t)

		Indonesia		57765999543.7949		356.1		2697.4		25.97		38		0.9926		1		2.25		1.76		0.15		0.057		0.033		1.73		0.091		-1.57		0.87		-1.9		0.08

		Sri Lanka		5417451277.12821		358.3		1690.3		27.04		37		0.9891		2		1.95		0.9		0.49		-0.048		0.012		-4.02		0.0003		1.65		0.069		23.82		0

		Japan		1884289153846.15		16091.1		1662		11.24		37		0.999		2		1.6		2.26		0.08		-0.031		0.005		-6.01		0		0.23		0.035		6.66		0

		Costa Rica		4757616978.05128		2020.6		2927.1		24.93		37		0.9928		2		1.89		2.37		0.06		-0.218		0.043		-5.07		0		0.5		0.047		10.65		0

		Thailand		38764915869.5385		789.7		1600.5		26.38		37		0.9983		2		1.57		2.89		0.03		-0.679		0.012		-5.48		0		-0.64		0.271		-2.36		0.02

		South Africa		63238621105.2308		2186.7		491.1		17.85		37		0.9972		2		1.88		1.35		0.27		-0.044		0.016		-2.82		0.0076		-0.66		0.038		-17.19		0

		Finland		49124831442.0513		10131.3		539.2		1.8		37		0.9926		2		1.84		0.62		0.69		-0.073		0.01		-7.28		0		0.003		0.002		1.58		0.12

		Greece		57461521014.1538		5935.2		645.8		15.45		38		0.9985		1		1.96		0.64		0.67		-0.027		0.003		-8.27		0		-0.017		0.02		-0.87		0.39

		Uruguay		9779546820.92308		3322.4		1272.5		17.61		38		0.9131		1		1.7		0.36		0.87		-0.04		0.013		-3.17		0.003		0.408		0.1		4.08		0

		Morocco		13799273773.9487		677.7		343.7		17.19		38		0.988		1		2.36		1.44		0.24		0.003		0.011		0.28		0.78		-0.772		0.161		-4.79		0

		Israel		25218128042.6667		6005		429.4		19.35		37		0.9934		2		2.14		0.4		0.85		0.016		0.009		1.67		0.1		0.156		0.05		3.1		0.0037

		Australia		168872217258.667		9383.8		534		21.73		26		0.9852		1		2.05		0.12		0.99		-0.031		0.003		-9.89		0		-0.244		0.029		-8.43		0

		Algeria		17634862014.359		762.7		88.6		22.58		38		0.9549		1		1.63		0.51		0.77		0.013		0.044		0.29		0.77		-1.109		0.301		-3.69		0.0007

		Denmark		75842508862.0606		14191.4		700.2		7.61		32		0.9734		1		1.98		1		0.44		-0.057		0.009		-6.61		0		-0.009		0.01		-0.97		0.34

		Belgium		129340890453.333		10963.2		851.2		9.7		23		0.9861		1		1.81		0.55		0.73		-0.003		0.005		-0.74		0.47		-0.009		0.024		-0.39		0.7

		Chile		21866914500.9231		1891.4		717.3		8.51		38		0.9295		1		2.17		0.34		0.94		-0.058		0.04		-1.46		0.15		0.087		0.136		0.64		0.53

		France		715687302673.655		11575.1		869.7		10.85		27		0.9965		2		1.62		2.32		0.08		0.074		0.009		8.23		0		0.012		0.037		0.31		0.76

		Tunisia		6400700951.57895		915.3		309		19.29		37		0.9941		1		1.96		0.63		0.68		0.004		0.005		0.74		0.47		-0.889		0.104		-8.54		0

		Netherlands		177090023796.364		10105		449.6		9.15		20		0.9916		2		1.94		0.8		0.57		0.021		0.003		5.94		0		-0.04		0.016		-2.44		0.02

		Luxembourg		5597844506.25641		15065.8		927.1		8.87		37		0.9978		2		1.51		1.01		0.43		-0.03		0.008		-3.75		0.0006		-0.011		0.005		-1.94		0.06

		Switzerland		147588303740.718		22906.9		1553.7		5.63		37		0.9962		2		0.85		1.2		0.33		-0.025		0.009		-2.71		0.01		-0.021		0.01		-2.13		0.04





PerCapExp

		

		Country		Mean hshld exp		Mean Per Capita Hshld exp		Mean Precip		Mean Temp		# obs.		R^2		1 or 2 lags		DW		F-stat		P(F)		Mean (Eprecip)		SE (Eprecip)		2-tailed t		P(t)		Mean (Etemp)		SE (Etemp)		2-tailed t		P(t)

		Indonesia		57765999543.7949		356.1		2697.4		25.97		38		0.98		1		2.24		1.67		0.17		0.049		0.033		1.49		0.14		-0.99		0.87		-1.13		0.27

		Sri Lanka		5417451277.12821		358.3		1690.3		27.04		37		0.97		2		1.96		0.93		0.48		-0.052		0.012		-4.24		0		1.51		0.05		29.06		0

		Japan		1884289153846.15		16091.1		1662		11.24		37		0.998		2		1.6		2.45		0.06		-0.031		0.005		-6.05		0		0.256		0.036		7.02		0

		Costa Rica		4757616978.05128		2020.6		2927.1		24.93		37		0.93		2		1.88		2.07		0.098		-0.192		0.041		-4.67		0		0.396		0.046		8.63		0

		Thailand		38764915869.5385		789.7		1600.5		26.38		37		0.996		2		1.6		2.81		0.03		-0.069		0.012		-5.54		0		-0.588		0.271		-2.17		0.04

		South Africa		63238621105.2308		2186.7		491.1		17.85		37		0.98		2		1.9		1.3		0.29		-0.041		0.015		-2.63		0.01		-0.659		0.043		-15.28		0

		Finland		49124831442.0513		10131.3		539.2		1.8		37		0.992		2		1.83		0.6		0.7		-0.075		0.01		-7.58		0		0.003		0.002		1.36		0.18

		Greece		57461521014.1538		5935.2		645.8		15.45		38		0.998		1		1.81		0.53		0.75		-0.029		0.003		-10.66		0		0.005		0.017		0.31		0.76

		Uruguay		9779546820.92308		3322.4		1272.5		17.61		38		0.84		1		1.62		0.32		0.9		-0.037		0.012		-3.17		0.003		0.454		0.091		5.01		0

		Morocco		13799273773.9487		677.7		343.7		17.19		38		0.96		1		2.36		1.21		0.33		-0.002		0.01		-0.19		0.85		-0.707		0.143		-4.95		0

		Israel		25218128042.6667		6005		429.4		19.35		37		0.98		2		2.16		0.14		0.98		0.009		0.005		1.82		0.08		0.078		0.056		1.39		0.17

		Australia		168872217258.667		9383.8		534		21.73		38		0.997		1		1.89		1.12		0.37		0.007		0.005		1.36		0.18		-0.171		0.066		-2.58		0.01

		Algeria		17634862014.359		762.7		88.6		22.58		38		0.857		1		1.92		0.22		0.95		0.081		0.014		5.75		0		-0.671		0.113		-5.94		0

		Denmark		75842508862.0606		14191.4		700.2		7.61		38		0.979		1		1.96		0.8		0.56		-0.044		0.008		-5.51		0		0.006		0.009		0.61		0.55

		Belgium		129340890453.333		10963.2		851.2		9.7		38		0.997		1		1.44		0.92		0.48		-0.034		0.003		-12.69		0		-0.028		0.006		-4.81		0

		Chile		21866914500.9231		1891.4		717.3		8.51		38		0.82		1		2.13		0.26		0.93		-0.062		0.041		-1.51		0.14		0.094		0.136		0.69		0.49

		France		715687302673.655		11575.1		869.7		10.85		37		0.998		2		1.93		0.42		0.83		-0.024		0.001		-22.47		0		0.019		0.005		4.11		0.0002

		Tunisia		6400700951.57895		915.3		309		19.29		37		0.99		1		1.93		0.64		0.67		0.011		0.004		2.51		0.02		-0.781		0.106		-7.39		0

		Netherlands		177090023796.364		10105		449.6		9.15		20		0.99		2		1.51		1.15		0.39		-0.027		0.012		-2.2		0.04		-0.042		0.033		-1.28		0.22

		Luxembourg		5597844506.25641		15065.8		927.1		8.87		37		0.997		2		1.68		0.8		0.56		-0.023		0.006		-3.78		0.0005		-0.023		0.005		-4.97		0

		Switzerland		147588303740.718		22906.9		1553.7		5.63		37		0.995		2		1.2		1.32		0.28		-0.028		0.01		-2.97		0.005		-0.006		0.006		-1.06		0.3





Sheet1

		

				Country		Mean (Eprecip)		P(t)		Mean hshld exp		Mean Temp		Mean Precip

				Algeria		0.003		0.96		17634862014.359		22.58		88.6

				Australia		0.002		0.73		168872217258.667		21.73		534

				Belgium		-0.014		0.058		129340890453.333		9.7		851.2

				Chile		-0.139		0.003		21866914500.9231		8.51		717.3

				Costa Rica		-0.27		0.0005		4757616978.05128		24.93		2927.1

				Denmark		-0.065		0		75842508862.0606		7.61		700.2

				Finland		-0.06		0.0007		49124831442.0513		1.8		539.2

				France		0.061		0		715687302673.655		10.85		869.7

				Greece		-0.03		0.008		57461521014.1538		15.45		645.8

				Indonesia		0.1		0		57765999543.7949		25.97		2697.4

				Israel		0.028		0.03		25218128042.6667		19.35		429.4

				Japan		-0.02		0		1884289153846.15		11.24		1662

				Luxembourg		-0.026		0.001		5597844506.25641		8.87		927.1

				Morocco		-0.014		0.34		13799273773.9487		17.19		343.7

				Netherlands		0.03		0		177090023796.364		9.15		449.6

				South Africa		-0.05		0.002		63238621105.2308		17.85		491.1

				Sri Lanka		-0.06		0.007		5417451277.12821		27.04		1690.3

				Switzerland		-0.045		0.004		147588303740.718		5.63		1553.7

				Thailand		-0.11		0.01		38764915869.5385		26.38		1600.5

				Tunisia		0.007		0.12		6400700951.57895		19.29		309

				Uruguay		-0.025		0.09		9779546820.92308		17.61		1272.5

				Country		Mean hshld exp		Mean Per Capita Hshld exp		Mean Precip		Mean Temp

				Algeria		$   17,634,862,014		763		89		23

				Australia		$   168,872,217,259		9384		534		22

				Belgium		$   129,340,890,453		10963		851		10

				Chile		$   21,866,914,501		1891		717		9

				Costa Rica		$   4,757,616,978		2021		2927		25

				Denmark		$   75,842,508,862		14191		700		8

				Finland		$   49,124,831,442		10131		539		2

				France		$   715,687,302,674		11575		870		11

				Greece		$   57,461,521,014		5935		646		15

				Indonesia		$   57,765,999,544		356		2697		26

				Israel		$   25,218,128,043		6005		429		19

				Japan		$   1,884,289,153,846		16091		1662		11

				Luxembourg		$   5,597,844,506		15066		927		9

				Morocco		$   13,799,273,774		678		344		17

				Netherlands		$   177,090,023,796		10105		450		9

				South Africa		$   63,238,621,105		2187		491		18

				Sri Lanka		$   5,417,451,277		358		1690		27

				Switzerland		$   147,588,303,741		22907		1554		6

				Thailand		$   38,764,915,870		790		1601		26

				Tunisia		$   6,400,700,952		915		309		19

				Uruguay		$   9,779,546,821		3322		1273		18

				Country		# obs.		R^2		1 or 2 lags		DW

				Algeria		38		0.96		1		1.78

				Australia		26		0.99		1		2.1

				Belgium		23		0.99		1		2.02

				Chile		38		0.94		1		2.02

				Costa Rica		37		0.99		2		2.12

				Denmark		32		0.98		1		1.96

				Finland		37		0.997		2		2.07

				France		28		0.997		1		1.59

				Greece		38		0.999		1		1.92

				Indonesia		38		0.99		1		2.25

				Israel		37		0.99		2		2.13

				Japan		37		0.9996		2		2.16

				Luxembourg		37		0.998		2		2.24

				Morocco		38		0.99		1		2.31

				Netherlands		20		0.996		2		1.91

				South Africa		38		0.997		1		1.61

				Sri Lanka		37		0.99		2		2.14

				Switzerland		37		0.998		2		1.5

				Thailand		37		0.9993		2		1.88

				Tunisia		37		0.995		1		2.07

				Uruguay		38		0.92		1		1.64

				Country		Mean (Eprecip)		SE (Eprecip)		2-tailed t		P(t)		Mean (Etemp)		SE (Etemp)		2-tailed t		P(t)

				Algeria		0.003		0.056		0.05		0.96		-1.07		0.42		-2.56		0.01

				Australia		0.002		0.007		0.35		0.73		-0.236		0.066		-3.59		0.001

				Belgium		-0.014		0.007		-2		0.058		0.006		0.035		0.18		0.86

				Chile		-0.139		0.044		-3.18		0.003		0.132		0.208		0.64		0.53

				Costa Rica		-0.27		0.07		-3.83		0.0005		0.75		0.11		6.96		0

				Denmark		-0.065		0.011		-5.94		0		-0.048		0.018		-2.68		0.01

				Finland		-0.06		0.016		-3.71		0.0007		-0.003		0.006		-0.52		0.61

				France		0.061		0.013		4.85		0		-0.075		0.061		-1.22		0.23

				Greece		-0.03		0.01		-2.79		0.008		0.026		0.005		5.02		0

				Indonesia		0.1		0.024		4.52		0		-2.2		0.96		-2.3		0.03

				Israel		0.028		0.012		2.28		0.03		-0.4		0.11		-3.58		0.001

				Japan		-0.02		0.004		-4.9		0		0.38		0.05		7		0

				Luxembourg		-0.026		0.007		-3.49		0.001		-0.013		0.013		-0.999		0.32

				Morocco		-0.014		0.014		-0.97		0.34		-1.06		0.26		-4.04		0.0003

				Netherlands		0.03		0.004		7.94		0		-0.025		0.026		-0.95		0.35

				South Africa		-0.05		0.016		-3.38		0.002		-0.82		0.05		-17.1		0

				Sri Lanka		-0.06		0.019		-2.84		0.007		1.67		0.62		2.69		0.01

				Switzerland		-0.045		0.015		-3.05		0.004		-0.034		0.011		-3.14		0.003

				Thailand		-0.11		0.04		-2.94		0.01		0.49		0.16		3.11		0.004

				Tunisia		0.007		0.005		1.6		0.12		-0.706		0.149		-4.75		0

				Uruguay		-0.025		0.014		-1.71		0.09		0.495		0.086		5.78		0
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LagCross

		Country		Mean hshld exp		Mean Per Capita Hshld exp		Mean Precip		Mean Temp		# obs.		R^2		1 or 2 lags		DW		F-stat*		P(F)		Mean (Eprecip)		SE (Eprecip)		2-tailed t		P(t)		Mean (Etemp)		SE (Etemp)		2-tailed t		P(t)

		Algeria		17634862014.359		762.7		88.6		22.58		38		0.96		1		1.78		0.93		0.5		0.003		0.056		0.05		0.96		-1.07		0.42		-2.56		0.01

		Australia		168872217258.667		9383.8		534		21.73		26		0.99		1		2.1		0.09		0.999		0.002		0.007		0.35		0.73		-0.236		0.066		-3.59		0.001

		Belgium		129340890453.333		10963.2		851.2		9.7		23		0.99		1		2.02		0.53		0.8		-0.014		0.007		-2		0.058		0.006		0.035		0.18		0.86

		Chile		21866914500.9231		1891.4		717.3		8.51		38		0.94		1		2.02		0.34		0.93		-0.139		0.044		-3.18		0.003		0.132		0.208		0.64		0.53

		Costa Rica		4757616978.05128		2020.6		2927.1		24.93		37		0.99		2		2.12		1.25		0.32		-0.27		0.07		-3.83		0.0005		0.75		0.11		6.96		0

		Denmark		75842508862.0606		14191.4		700.2		7.61		32		0.98		1		1.96		1.18		0.35		-0.065		0.011		-5.94		0		-0.048		0.018		-2.68		0.01

		Finland		49124831442.0513		10131.3		539.2		1.8		37		0.997		2		2.07		1.53		0.21		-0.06		0.016		-3.71		0.0007		-0.003		0.006		-0.52		0.61

		France		715687302673.655		11575.1		869.7		10.85		28		0.997		1		1.59		1.78		0.15		0.061		0.013		4.85		0		-0.075		0.061		-1.22		0.23

		Greece		57461521014.1538		5935.2		645.8		15.45		38		0.999		1		1.92		0.885		0.56		-0.03		0.01		-2.79		0.008		0.026		0.005		5.02		0

		Indonesia		57765999543.7949		356.1		2697.4		25.97		38		0.99		1		2.25		0.97		0.47		0.1		0.024		4.52		0		-2.2		0.96		-2.3		0.03

		Israel		25218128042.6667		6005		429.4		19.35		37		0.99		2		2.13		0.23		0.97		0.028		0.012		2.28		0.03		-0.4		0.11		-3.58		0.001

		Japan		1884289153846.15		16091.1		1662		11.24		37		0.9996		2		2.16		4.28		0.004		-0.02		0.004		-4.9		0		0.38		0.05		7		0

		Luxembourg		5597844506.25641		15065.8		927.1		8.87		37		0.998		2		2.24		0.64		0.72		-0.026		0.007		-3.49		0.001		-0.013		0.013		-0.999		0.32

		Morocco		13799273773.9487		677.7		343.7		17.19		38		0.99		1		2.31		1.21		0.33		-0.014		0.014		-0.97		0.34		-1.06		0.26		-4.04		0.0003

		Netherlands		177090023796.364		10105		449.6		9.15		20		0.996		2		1.91		0.35		0.9		0.03		0.004		7.94		0		-0.025		0.026		-0.95		0.35

		South Africa		63238621105.2308		2186.7		491.1		17.85		38		0.997		1		1.61		1.58		0.18		-0.05		0.016		-3.38		0.002		-0.82		0.05		-17.1		0

		Sri Lanka		5417451277.12821		358.3		1690.3		27.04		37		0.99		2		2.14		0.76		0.62		-0.06		0.019		-2.84		0.007		1.67		0.62		2.69		0.01

		Switzerland		147588303740.718		22906.9		1553.7		5.63		37		0.998		2		1.5		1.05		0.43		-0.045		0.015		-3.05		0.004		-0.034		0.011		-3.14		0.003

		Thailand		38764915869.5385		789.7		1600.5		26.38		37		0.9993		2		1.88		1.85		0.13		-0.11		0.04		-2.94		0.01		0.49		0.16		3.11		0.004

		Tunisia		6400700951.57895		915.3		309		19.29		37		0.995		1		2.07		0.29		0.95		0.007		0.005		1.6		0.12		-0.706		0.149		-4.75		0

		Uruguay		9779546820.92308		3322.4		1272.5		17.61		38		0.92		1		1.64		0.29		0.95		-0.025		0.014		-1.71		0.09		0.495		0.086		5.78		0

		All/ HCE(gls)		1.70E+11				1014.3		15.8		737				1		PSAR1		13.92		0.053		-0.006		0.0005		-12.04		0		0.01		0.0007		14.48		0

		All/ HCE(fe)										737		0.9992		1				1.22		0.29		-0.013		0.0006		-20.97		0		-0.065		0.002		-33.4		0

		All/ PC (gls)				6942.3						780				1		PSAR1		4.55		0.71		-0.002		0.0002		-7.85		0		-0.0082		0.0003		-28.4		0

		All/ PC (fe)										780				1				0.79		0.59		-0.017		0.0004		-40.28		0		-0.05		0.002		-25		0

		HCE = Household final consumption expenditure																		*This test is on whether weather & combined weather & lag terms are all zero.

		PC= Per capita household final consumption expenditure																		If two logs were used, the combined weather & second lag terms were not tested.

		Correlation between per capita exp. & mean temperature
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				Column 2		-0.7383070621		1

		Correlation between per capita exp. & mean precipitation
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