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A Sustainable Poverty Monitoring System for Policy Decisions- a Smart approach, now tested and implemented
Abstract

At the IAOS conference in Amman, Jordan in end of 2004, we presented two papers
 addressing the system and technical requirements of a sustainable poverty monitoring system for policy decisions to be implemented by a national statistical office. We are now able to present this Smart approach as tested and implemented, implemented by a national statistical office, NSO, Malawi, and tested towards a traditional (but expensive) survey system in another country, UBoS, Uganda. Since 2004 the demand from policy makers for statistics on poverty (both measured by total consumption and by a multi-dimensional approach) with fast delivery and high reliability has steadily increased. Still the global statistical community has yet to deliver a common comprehensive approach. This system and statistical model is a contribution towards an approach for a smart and innovative solution. 

This paper comprises two parts, one presenting the system as implemented by NSO, Malawi and one presenting a rigorous test of the model using an extensive household survey program implemented by UBoS, Uganda. 

In 2004 we presented the approach in 8 elements, such as Identification of indicators to monitor achievement of goals such as the Millennium Development Goals (MDG), Statistical modeling, and a 5-10 year household survey program. The overall objective of a regular measurement of major MDGs was achieved. The paper presents the achievements of the various elements in detail. 

Since the early 1990s UBoS has carried out a substantive household survey program based upon a series of household budget surveys often combined with sector modules. These surveys have allowed us to test the reliability of the statistical model applied in Malawi. Again the overall objective of a reliable estimate of poverty head counts was met, in fact not only met, but to a remarkable degree. At the same time, the detailed analysis show that even small changes in the survey approach or data cleaning approach have a substantial impact on the poverty estimates, whether measured by a series of household budget surveys or by the proposed model approach. 
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Introduction

The global need and demand for statistics for policy decisions has been steadily growing since the launch of the Millennium Development Goals at the eve of the last century and is today expressed by PARIS21 as Scaling Up and the World Bank as “Better Statistics for Better Results”.

But so far the statistical community not been able to deliver an common comprehensive approach. There are at least these 3 major challenges to overcome:

· Designing one short questionnaire which would provide the information needed for monitoring of the Millennium Development Goals
 and the national Poverty Reduction Strategies
 allowing for a fast turn around and dissemination.

· Developing a method for easy but still accurate measurement of money-metric poverty.

· Designing a statistical approach which would allow both for annual monitoring of the MDGs and similar ones such as for PRSPs with a fast turn around and a rotating program of sector surveys which may be detailed and/or requiring special field work arrangements.

In 2004 we presented a contribution towards overcoming these combined technical and organizational challenges in 8 elements.

1. Identification of indicators to monitor achievement of the goals of the national Poverty Reduction Strategy Papers (PRSP) and the Millennium Development Goals (MDG). 

2. A Household Consumption & Expenditure Survey is needed to draw an initial poverty line. 

3. Statistical modeling should be used to estimate the development of poverty between the Household Consumption and Expenditure Surveys. 

4. Annual surveys on different topics, all containing the same core of questions. 

5. A 5-10 year household survey program containing different modules ensuring that central themes are focused on at a regular basis. 

6. The survey system must contain the statistical tools necessary to produce consistent trend statistics of sufficient quality, including seasonal adjustment and small areas estimation. 

7. It is important that the results of the surveys are fast and easily accessible, such as by regular Web-dissemination by the National Statistical Institute. 

8. The statistical community should enter an active dialogue with the donor community to ensure that international agencies accept that "their" surveys are redesigned into a rotating survey program. 

Working jointly with us, the National Statistical Office in Malawi has now gone a far way towards implementation of this strategy. In parallel we have tested the statistical model on the comprehensive series of Household Budget Survey made available by Uganda Bureau of Statistics. 

The household survey system model

The Malawi NSO approach can be described as in the diagram below. 
Figure 1: An outline of The Household Survey Program

	Year
	Core survey/ module
	Sector survey

	2004/5
	Integrated Household Survey w/ household budget survey module
	

	2005
	Core module: Welfare Monitoring Survey (WMS) based upon the IHS
	Module on HIV / Aids



	2006
	Core module: Welfare Monitoring Survey (WMS) based upon IHS
	

	2007
	Core module: Welfare Monitoring Survey (WMS) based upon IHS
	National Agricultural Survey on Crops & Livestock (NACAL)

	2008
	Core module: Welfare Monitoring Survey (WMS) based upon IHS
	

	2009/10
	Integrated Household Survey w/ household budget survey module
	

	Content
	Information about development of the poverty rate and other core indicators form the MDG, MPRSP, MGPRS. 


	Extensive information about specific sectors (e.g. health, education, labour force). When the results of the second cycle of the program are coming, it is possible to analyze change.


The generic rotating survey program consist of a core that is repeated every year, in addition to a module on a specific subject that is repeated every 5th or 10th year. The modules should consist of topics of national interest, e.g. health, education, labour force. The first year either a household survey with household budget information or a core survey + a household budget module is required. In Malawi, an Integrated Household Survey which encompasses household budget survey information was implemented the first year. A selfstanding core survey named Welfare Monitoring Survey was implemented in 2005, 2006 and again in 2008. The WMS 2005 included a small extra module with additional HIV / Aids information. In 2007 a WMS-module was included in a national agricultural sample census. 

The 2004/05 IHS with household budget survey information was designed for 12 months data collection using traditional data entry. The 2005 and 2006 WMSs were designed for 2 months data collection and used scanning technology for data entry. The 2008 WMS will apply the same approach. The 2007 NACAL incorporated a WMS module, was designed for 10 months data collection and scanning technology for data entry for all modules. 

With other words, the general approach of the household survey system was followed, but a more detailed review is needed to reveal to which extent the implementation followed the recommendations as specified in the 8 elements.

A Review of the Malawi Household Survey System according to the Eight Elements for a Household Survey System for Annual Poverty Monitoring

In our opinion a sustainable poverty monitoring system needs to include the eight elements presented below. These elements should be well adapted to other statistical and policy related activities such as the overall system of social statistics and demography in the National Statistical Institute (NSI) and reflect policy decision processes and priorities made by the central and local government as well as by NGOs and the civil society at large.

Hence, the way the elements of the statistical system are put into reality will wary between different countries. Different contexts require different strategies. When choosing among several options on how to conduct a survey, the best way is to do it Fast, Easy and Robust (FAR). We should try to contribute to develop surveys that are not complicated to carry out, not too sensitive to errors and that makes it possible to publish results within a short time after the fieldwork. 

So, how do the Malawi household survey system follow up the eight elements? 


	Element
	Review

	Identification of indicators to monitor achievement of the goals of the national Poverty Reduction Strategy Papers (PRSP) and the Millennium Development Goals (MDGs)
	The base for the issues included in Malawi WMS was the MDGs and the Malawi PRPS. The revision of the MDGs in end 2007 are however not reflected in the WMS 2008.

	A Household Consumption & Expenditure Survey is needed to draw an initial poverty line.
	In Malawi the household budget survey modules of the Malawi Integrated Household Survey 2004/2005 was used to calculate a poverty line following a standard modified absolute poverty line approach. First the minimum food consumption providing the minimum calorie requirements was identified. Then the share of non-food consumption for the population just around this minimum food-line was identified and this share on non-food consumption was added to the minimum food consumption in order to calculate the poverty line. 

	Statistical modeling should be used to estimate the development of poverty between the Household Consumption and Expenditure Surveys. 
	A statistical model was developed from the HIS 2004/2005 and this model has been applied on the WMS surveys and modules in 2005, 2006 and 2007 and is planned for 2008. The reliability of the model estimates are tested in a separate section of this paper.

	Annual surveys on different topics, all containing the same core of questions. 
	The annual surveys have been a combination of self-standing core surveys and sectors surveys with core modules.

	A 5-10 year household survey program containing different modules ensuring that central themes are focused on at a regular basis. 
	So far the program has been:
2004/2005 – an Integrated Household Survey with many modules including on consumption and expenditures.

2005 – A Welfare Monitoring Survey, WMS – a self-standing survey

2006 - A Welfare Monitoring Survey, WMS – a self-standing survey

2007 – A National Census of Agriculture and Livestock with a WMS module

2008 - A Welfare Monitoring Survey, WMS – a self-standing survey

2009 – Still open

	The survey system must contain the statistical tools necessary to produce consistent trend statistics of sufficient quality, including seasonal adjustment and small areas estimation
	In Malawi seasonal adjustment is ensured by including seasonal dummy variables in the statistical model. Small areas estimation requires a large data set such as a census as a base and hence small area estimates are still to be included. When the 2008 Population Census is processed that will be possible.

	It is important that the results of the surveys are fast and easily accessible, such as by regular Web-dissemination by the National Statistical Institute. 
	The core surveys, i.e. the WMS survey have been processed by fast technologies such as scanning and the processing time has been drastically reduced. It is however still possible with substantial reduction in processing time by a more systematic follow up work in office. Poverty estimates are published jointly with other information, but is still considered sensitive information. We have learned that there is a need to explain why poverty change, such as the impact from economic growth in general, from agricultural production volumes and prices and from changes in the distribution. This could be done by linking up to the work on poverty elasticities, but is still to be developed.  

	The statistical community should enter an active dialogue with the donor community to ensure that international agencies accept that "their" surveys are redesigned into a rotating survey program. 
	Statistics Norway has tried to raise this issue through the International Household Survey Network and Paris21, but so far without any success.


1 The predictive ability of the poverty models, empirical evidence from Uganda
 

A core element in the poverty monitoring based upon household surveys is the poverty prediction model as presented already in Mathiassen (2004) and further developed in Mathiassen (2007). As documented in the latter report, if the light surveys are combined with a poverty model, such program can give model based poverty estimates with confidence intervals of a similar magnitude as the poverty estimates from the household expenditure surveys. The main test, however, is whether the model predicts the same poverty as new twelve months household budget surveys. Hence, this chapter examines the predictive ability of a poverty correlates model. 

The basic idea of this method is to estimate a consumption model from a household expenditure survey, linking consumption per capita and poverty to variables that are fast to collect and easy to measure. Information on the explanatory variables in the poverty model is then collected through the annual light surveys. This information, together with the estimated model, is used to predict poverty rates and their standard errors for years where there is no household expenditure survey. The method in Mathiassen (2007) as well as related ones, such as Simler, Harrower, and Massingarela (2003), Stifel and Christiansen (2007)
 and Datt and Jolliffe, (2005), have now been applied in several countries. Empirical evidence shows that the models are able to predict poverty levels well within the sample, with standard errors at similar levels as in the traditional household expenditure survey estimates of poverty. There is, however, limited evidence for how well the methods perform in predicting poverty levels outside the sample
.  

Hence we want to test how well the model approach performs in predicting poverty over time. The assumption that there is a stable relation between per capita expenditure and the poverty indicators is critical because one may expect that the parameters change over time, particularly in dynamic economies. In order to test the performance of the model, a comparison between predicted poverty rates and the “actual” poverty rates estimated directly from the household expenditure aggregates are necessary. Thus, to test the assumption on stable model parameters, one needs at least two household expenditure surveys with comparable household expenditure aggregates. 

Fortunately, a series of seven household expenditure surveys from Uganda are available, allowing us to test the assumption of stable parameters. The surveys were undertaken in the period 1993-2006, a time period where Uganda experienced strong growth with more than twenty percentage point decrease in poverty. The surveys are well suited to our purpose as the questionnaires and sampling methods have been kept more or less unchanged over the time period in question. Moreover, significant work has been done to ensure comparable household expenditure constructs and poverty estimates from the survey (in Appleton, Emwanu, Kagugube and Muwonge (2001)). It is in fact rather unique that an African country has so many high-quality household expenditure surveys available over such a short time span. 

The method for estimation of a predictor of the poverty head count predictor and its standard error is outlined in Mathiassen (2008) and in further details in Mathiassen (2007).

The household surveys and constructs 

Comparability of the household expenditure surveys

To test the models predictive ability it is critical that the consumption aggregates are comparable between the surveys
 and that there are sufficiently identical indicators (explanatory variables). Fortunately Uganda, as the only country in Sub-Sahara Africa had a large scale household survey program from 1992 and so far up to 2005. As the Uganda household surveys rely on similar sampling procedures and questionnaires, and substantial work has been done to ensure comparability (see Appleton et al., 2001), they are suitable for our testing. The 1992 survey, however, differs too much with respect to core indicators, and it is therefore not used in the analyses
. 

Poverty estimates from the household expenditure surveys

To familiarize the reader with the Ugandan setting we will briefly discuss the trends in the actual
 poverty levels.  Figure 1 shows the national and rural/urban poverty estimated from the surveys in the period
. Uganda experienced a substantial decrease in poverty in the period and the national headcount ratio fell from about 52 percent in 1993 to 31 percent in 2005.

Figure 1 Poverty estimated from household expenditure surveys. National and Rural/Urban.
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The rural poverty trend follows the national trend closely as the major share of the population lives in these areas (85 percent in 2005, UBOS (2005)).  Poverty fell more in rural than in urban areas, both in absolute and relative terms. 
Empirical Results

After identifying the joint set of variables in two surveys, we estimate a consumption model for one of the surveys. The model is then used to predict consumption per adult equivalent and thus the poverty level in the other survey. We use a t-test to compare model-predicted poverty to the actual poverty estimates. It is not feasible to include the estimation results for all models here. Therefore, we will rather discuss some general findings, before moving on to the prediction results. 

Some general modelling results 

The estimated models

We estimate models for urban and rural areas separately, as the underlying economic structures in these domains may differ substantially. R-square adjusted is about 0.6-0.7 for the urban models and about 0.5-0.6 for the rural models. The models were inspected for heteroscedasticity by visual interpretation of plots of the residual versus predicted expenditure per capita as well as by formal tests 
. Because the pattern looks reasonably random, we did not correct for heteroscedasticity
. After inspecting the distribution of the residuals, we chose to apply the normal distribution function for estimating the poverty predictor. 
In general, the models predicts precisely within sample. The within sample prediction for some of the models are shown in the Appendix tables.

Indicators from each group of the explanatory variables; demography; education; labour; housing; consumption of food; consumption of non-durables; consumption of semi-durables and welfare indicators, entered into almost every model. Community indicators, from two surveys were available, but were not selected in any of these survey-models. This may have to do with too little variation in these, or that we do not have the relevant community variables at hand. Seasonal adjustment did not seem to have an effect. It could be that seasonality is captured by other variables (for example the binary variables for food consumption). 

Some surveys did not cover the entire calendar year. It would thus have been formally correct to limit the samples to the joint field work months covered by pairs of surveys. For the sake of presentation we have used the full sample in all cases
. We have, however, in some cases predicted poverty also when adjusting the sample size to correct for differences in coverage, but it does not seem to be important. The three last surveys cover the entire year and thus, no adjustments of the samples are necessary in comparisons among these surveys.

Standard errors of the predictions

All standard errors incorporate the two-stage sampling design, and for the survey poverty estimates, sampling is the only source for the standard error. For the model predictions, however, the standard error comprises three components
. At these sample sizes the largest share is due to the estimated parameters. As could be expected, total standard errors are larger for the model predictions than for the survey estimates. However, the sub-component of the model standard error due to sampling is smaller than the sampling error of the survey estimate
. For some predictions at the sub-regional level, the standard errors of the model-based estimates are actually lower than of the actual ones. Thus, if one accepts the confidence interval of the survey based estimates, there is no need to reject the model based predictions due to their confidence interval. However, the critical question whether the model is valid from one survey to another remains, because it is not reflected in the magnitude of the standard errors. We use t-tests for the change in the poverty level to judge whether the model prediction and the survey based estimates are statistically different. 

Predicted poverty trends

For each survey, we estimate models that are used to predict rural and urban poverty for other surveys. This is repeated for all pairs of surveys, which yields the seven predicted poverty trends in . . For example, the solid line labelled the Rural 93-model shows the predictions made by models from 1993 onto each other survey from 1994 to 2005. It also includes the actual poverty level in 1993
. The thick lines show the actual poverty trends for rural and urban domain in the same period.  

A first glance, .  shows that the models are able to predict the poverty level quite well. No rural model predicts poverty at the urban level and vice versa. Although poverty predictions for urban areas, seem to fit better than for rural areas, the urban poverty level is much lower, so deviations are not smaller in relative terms. The predicted poverty trends for urban areas, however, follow more closely the actual trend than in rural areas. 
Figure 2 Rural and urban poverty trends for Uganda, actual and predicted by seven models
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Figure 3 and Figure 4 show rural and urban predictions, respectively. We observe that all rural models are able to capture the decline in poverty over the period
. Even though none of the models predicts the entire 25 percentage points fall in actual poverty, the predicted fall in poverty is near to 20 percent for most survey-models, and lowest for the 1999 survey-model predicting a 15 percentage points fall in poverty from the beginning to the end of the period. 




Figure 3 Rural poverty, actual and predicted by seven models
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Figure 4 Urban poverty, actual and predicted by seven models
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The predicted poverty trends are fairly similar for each model. Thus, focusing on changes in poverty over the period, all survey-models give nearly the same result. This suggests that the relation between the consumption aggregates and the set of explanatory variables are consistent in predicting poverty. The bias may be due to omitted variables or conditions that are more important for some years than other. 
Some models estimated from surveys with relatively low poverty, like 1999 and 2005, tend to predict lower poverty for a given year compared to predictions from models based on surveys with higher poverty levels. This feature is particularly visible for urban models. For the rural domain the models estimated on data for 1993, 1994, 1997 and 2002 produce fairly similar predictions over the entire period, even though the actual poverty levels in these surveys differ substantially. 

Predictions for 2005 seem to indicate that the time which has elapsed from the model base survey to the prediction is important. All surveys predict too high poverty level for 2005, and older surveys tend to predict farther off from the actual prediction for 2005 than newer ones. Time, however, is not important when predicting for 2002. For example models estimated on data for 1993 predicts as well for 2002 as the models estimated on data for 2005. Rather, the combination of time elapsed and large fall in poverty level may be factors contributing to break down of the models.
Even though the rural models capture the overall trend of decreasing poverty, they do not capture the variability within the overall trend. In particular, none of the models are able to capture the strong fall in actual poverty from 1997-1999 with the following increase to 2002. The large deviations from the actual values are mainly due to predictions made by and for the surveys in 1995 and 1999. While the 1999 model produces the lowest predicted poverty levels for all the surveys, the 1995 survey predicts a substantially higher poverty level than the other models. Correspondingly, all models predict too low poverty level for 1995. And the 1999-survey is a poor base for predicting urban poverty levels.

Neither adjustment for seasonality nor accountancy for heteroscedasticity improved on the bad predictions for, and by, 1995 and 1999. Reducing the samples in 1999, 2002 and 2005 to allow for the correct comparison with 1995 does not improve on the results
. Similarly, reducing the sample in 1999 to account for the difference in monthly coverage compared to 1993 and 1997 does not improve on the results
. The degree of heteroscedasticity seems to be so small that it hardly has any impact on the predictions and the standard error in the case tested
. Figure 5 shows that when the problematic 1995 and 1999 surveys are taken out, the predictions are more in line with the actual poverty trend. 

Figure 5 Poverty trends, predicted and actual for 5 surveys
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So why is it that the modelling approach seems to work for most of the surveys but not for all?  By gathering more evidence at the sub-regional level we will explore further to which extent this can be explained by the time elapsed between surveys, and/or large changes in poverty levels. And, in particular explore whether the models are able to capture sudden changes in the poverty level. Further, one may suspect that the reason that a model fit well at high level of aggregation is that errors at sub-regional neutralize each other. Alternatively, one could also assume that low prediction capability is caused by off predictions for only one sub-regional rather than for all. 

Conclusion
In this paper we have tested the predictive ability of poverty models relative to poverty figures estimated directly from consumption aggregates. Altogether, we have had seven comparable household expenditure surveys from Uganda from 1993 to 2006 at our disposal. Using poverty models calculated from each of these surveys in turn, we have been cross-testing the models onto the other surveys.

In most cases this simple modelling approach produces predictions at rural/urban and sub-regional levels that are in line with the poverty levels estimated from surveys in the traditional way. The method is as good at sub-regional as at aggregate levels, and there is no tendency that good predictions at an aggregate level hide poor predictions at the sub-regional level. On the contrary, bad predictions at aggregate levels are sometimes due to a single bad prediction in one region. 

The poverty trends predicted by the seven models estimated from each of the surveys are consistent. The difference in the ability to predict poverty stems from differences in levels predicted, while the models, independent of which surveys it was based on, predicts approximately similar changes in poverty level over time. The model predictions carry forward their “base poverty” level:  A model based on a survey with low poverty tends to predict lower poverty than a model based on a survey with high poverty.

Some times, however, the model approach gives significantly different poverty estimates than poverty obtained directly from the survey. Such cases may be attributed to the long elapsed time between surveys. Further, the model approach does not work well with sudden and large changes in poverty. One hypothesis may be that the model parameters are able to capture most of the change, but the faster the change is, the more is explained by other factors. 

However, when scrutinising the data we find that more importantly for poor predictive ability seems to be some divergence in the data. The two surveys that are problematic seem to be at variance with the other surveys with respect to the development in the explanatory variables. This finding may suggest that the bad prediction is a result of survey issues. 

Thus, even though the overall testing results are encouraging, one will not be able to evaluate the results when predicting poverty for a new, light-survey. If one had only one of the Uganda expenditure surveys at hand to serve as the base for the model, one could risk that it was one of the problematic ones, producing significantly different predictions compared to the actual level. The good news is that all models tend to predict the same changes in poverty level, and one can expect a similar predicted trend in poverty independent from which of the seven surveys were available. If two expenditure surveys are available, and there is less than ten years between each survey and the new light-survey, one should use the average of the predictions made by the two survey models. It is also important to keep in mind that this is a second-best, low-cost solution in years when no household expenditure survey is available, and one should be willing to update the poverty predictions when a new expenditure survey is available. This could be done by predicting backwards using the new survey and combining the current and the previous predictions offsetting the differences in the level predicted by each survey separately. 

Finally, one should try to improve the models as much as possible. This could be done by including additional important variables in the model. In the case of Uganda, for example, that would mean to include questions in the surveys on number and type of assets. Elber and al. (2008) and Demombynes et al. (2007) find that the ability of the small area estimates approach to reproduce that actual welfare indices depends on whether locality-level explanatory variables are included or not. Even though one should not expect these variables to be as critical when predicting at aggregate levels, one should aim to identify good community variables, and if possible combine the survey data with information on climatic and location specific issues from other sources. 
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� The Millennium Development Goals (MDG) has been agreed upon unanimously by all the member states of the United Nations (UN).


�The Poverty Measurement Strategy Papers (PRSP) has initially been a requirement for Heavily Indebted Poor Countries (HIPC) credit reduction by the World Bank and International Monetary Found (IMF), and has later also gained an increasing political significance.


� This chapter comprises elements from Mathiassen (2008).


� Both are modifications of the Poverty Mapping method, Elbers, Lanjouw and Lanjouw, 2003. The Poverty Mapping method is designed to combine a Census with a household expenditure survey to produce small area estimates of poverty,  but can be adapted to combine a light survey with a household expenditure survey.


� There are two recent papers that examine the performance of the poverty mapping method, Elbers, Lanjouw and Leite, (2008) and Demombynes, Elbers, Lanjouw and Lanjouw (2007). The results from these analyses indicate that the method produce small area estimates of welfare that are in line with the actual values.


�  Modelling approaches have also been used to ensure comparable poverty estimates between incomparable surveys, see Deaton, 2003 and Tarozzi, 2004. In this case one may also use expenditure variables for which the definition and question has not changed between the survey.


� In particular the household consumption expenditure on food is based on a 30 days recall period compared to 7 days in the other surveys. 


� We will throughout the paper refer to the poverty level estimated in the traditional way by using the per capita consumption from the household expenditure surveys as the actual poverty level.


� Due to security problems parts of districts in Northern and Western region were excluded in some of the surveys (Bundibugyo, Kasese, Gulu, Kitgum and Pader). Thus, for comparability these districts are also excluded from the other surveys.


� Formal tests (White test and Breusch Pagan) reject the assumption on constant variance of the error term (homoscedasticity) for most of the models. These tests are, however, sensitive to the number of observations as with a large number of observations a small deviation leads to rejection of the hypothesis. Thus, when we use a smaller randomly drawn sample (down to about 1000 observations for some models) the hypothesis on constant variance is no longer rejected.


� We have tested the impact on the prediction and the standard error of adjusting for heteroscedasticity in some of the models, but this has very little impact on the prediction results. We will return to this below.


� If the sample sizes for a given survey is reduced, the actual poverty estimate that is compared will change as well, and thus the presentation of the results will be rather messy.


� Uncertainty due to sampling of the indicators; uncertainty due to the estimated model parameters; as well as uncertainty due to an idiosyncratic component (which will be relatively small as we predict for large domains). See also equation � REF _Ref68581833 \h �Feil! Fant ikke referansekilden.�).


� This is because information about the dependent variable is a priori given by the model, and for a given level of sampling uncertainty one needs fewer observations when using a model compared to when one estimates poverty by using the consumption aggregates directly.


� We will refer to a model estimated on data for a given survey by the survey year. For example the 93-model refers to a model estimated on data for the 1993-survey.


� Poverty fell from about 57 to 34 percent in the period


� July and August, normally two good months in terms of food availability, was not included in the 1995 survey. Taking out these months from the samples in 1999, 2002 and 2005 to allow for the correct comparison, give only minor changes in the difference between the prediction and estimates: predicting rural and urban poverty for 1995, reduce the difference in predicted and actual poverty rates by about a half percentage points or less in the six cases tested. 


� We have not done any more analyses to account for differences in monthly coverage in two surveys, as it does not seem to play any role for our results. 


� The predictions by the 1999-models for the rural and urban domain in 2002 are respectively 35,0 (1,6) and 11,4 (1,6) when applying the heteroscedasticity model compared to 35,4 (1,6) and 12,7 (1,8) with no correction for heteroscedasticity (standard errors in parenthesis). The predictions by the 1995-models for the rural and urban domain in 1997 are respectively 58,4 (2,8) and 22,7 (2,5) when applying the heteroscedastic model compared to 58,2 (2,7) and 22,9 (2,6) with no correction for heteroscedasticity. And, finally the predictions by the 2002-models for the rural and urban domain in 2005 are respectively 41,1 (2,0) and 18,0 (2,2) when applying the heteroscedastic model compared to 40,4 (1,9) and 16,5 (2,2) with no correction for heteroscedasticity.
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