Notes on the 2008 Budget alcohol tax increases and the potential number of lives saved
Health Improvement Analytical Team (Economics) 
Department of Health

In a speech to the British Medical Association on 14 March, the Minister of State for Public Health, Dawn Primarolo, stated that the higher taxes on alcohol in this year’s Budget would save 3,250 lives by March 2013 if fed through to prices.
This document explains how the estimate was calculated. The calculation is split into two stages:
1. Underlying research and modelling, resulting in the number of life years that may be saved (per annum) by a 10% increase in alcohol taxes.
2. Subsequent calculations that apply the estimates from (1) to the tax increases that were announced in the 2008 Budget, and express the results as the number of lives saved.
 LISTNUM  LegalDefault \l 1  UNDERLYING RESEARCH AND MODELLING
 LISTNUM  LegalDefault \l 2  Goal of this section and overview of the calculation method
The goal of this section is to identify the total number of life years that may be saved (per annum) by a 10% increase in alcohol taxes. The impact of increased taxation on alcohol occurs in a chain, moving from the increase in taxation itself to the potential impact on harm.
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More specifically, the calculations:
· Start with the assumption that tax increases will be fully fed through to prices.
· Work out the weighted average increase in the price of one litre of pure alcohol equivalent.
· Estimate how this increase in price is likely to affect consumption of pure alcohol equivalent.

· Estimate the possible number of life-years saved by this reduction in consumption of pure alcohol equivalent.

The next three subsections (1.2, 1.3 and 1.4) set out the calculations relating to the last three bullet points above. The results of each subsection are framed in a particular way so that they can be used in the next part of the calculations.
Much of the calculations use UK-wide data. However, because the last stage (identification of the number of life years saved) is only applied to English data, the result only covers the number of life-years or lives that would be saved in England (and not the wider UK).
 LISTNUM  LegalDefault \l 2  Calculating the weighted average increase in price of one litre of pure alcohol equivalent
Data on average alcohol prices and ABVs
, on aggregate alcohol consumption levels, and the Budget 2007 rates of tax are presented below. The goal is to identify the weighted average (percentage) increase in the price of one litre of pure alcohol equivalent, following a 10% increase in all alcohol taxes. This format enables the result to be used in the next stage of the calculations. The next three headings describe the data sources and how they have been applied.
 LISTNUM  LegalDefault \l 3  Data on average alcohol prices and ABVs
Data on average alcohol prices is taken from the statistical tables accompanying the HM Revenue and Customs (HMRC) Annual Report for the financial year 2004/5. The following raw data is used:

Table 1A. Retail prices of various alcoholic beverages (as of April 2005):

	Item
	Retail Price

	Pint of beer (bitter) in on-licensed premises
	£2.09

	Pint of lager in on-licensed premises
	£2.28

	4 large (440 ml) cans of lager in retail outlet
	£2.76

	75cl bottle of table wine in retail outlet
	£3.33

	70cl bottle of whisky in retail outlet
	£11.71

	75cl bottle of vodka in retail outlet
	£10.88

	Litre bottle of cider in retail outlet 
	£1.75


Source: HMRC Annual Report 2004/5, Table D1
.

The above table is used to identify average prices for four categories: beer, wine, spirits and cider. The price for spirits is identified by taking a simple average of the above prices for whisky and vodka. (The size of the bottle is also averaged, giving 72.5cl). The price for beer is identified by first computing a weighted average of the (on-trade) bitter and lager prices, using weights taken from Table A10 of the British Beer and Pub Association Statistical Handbook
. The resulting on-trade price is in turn input into a weighted average calculation (along with the off-trade price) to derive an overall estimate of the price of beer. Here, weights derived from the appropriate RPI inflation indices are used
.

The resulting prices are then adjusted into Q2 2007 price levels, again using the appropriate RPI price indices, and are expressed as prices per litre of the drink concerned
. Data for average ABV levels in different types of alcoholic beverage is taken from the NHS Direct online alcohol consumption calculator
. The ABV for beer is calculated as a weighted average of the stated values for bitter, lager and stout. Weights are again taken from Table A10 of the British Beer and Pub Association Statistical Handbook. The resulting ABVs are also presented in the table below.
Table 1B. Calculated prices and ABV values for four categories of alcoholic drink (Q2 2007 Prices):

	Category
	Average price per litre of product (including VAT)
	Typical ABV

	Beer
	£3.74
	4.58%

	Wine
	£4.64
	12.00%

	Spirits
	£16.27
	37.50%

	Cider
	£1.83
	6.20%


 LISTNUM  LegalDefault \l 3  Budget 2007 duty rates

The Budget 2007 alcohol duty rates are presented in Appendix 1. Beer and spirits are taxed per litre of pure alcohol equivalent
, so duty increases proportionately as ABV increases. Wine and cider are taxed per hectolitre of product, with different duty rates for different ‘bands’ of ABV. For the latter, a rise in ABV will not result in higher duty unless the product enters a new ABV band.
It is useful to note that VAT (at 17.5%) is levied on top of these duties, so 1p of duty will also result in 0.175p of VAT revenue. The average amount of duty (including associated VAT) per litre of product is calculated for each of the four categories of beer, wine, spirits and cider. For those categories that are taxed per litre of pure alcohol equivalent, the aforementioned average ABVs are used to calculate the average duty on each litre of product. Where multiple tax bands enter into one of the four categories (beer, wine, spirits and cider) – for example, ‘wine’ includes various categories of sparkling and non-sparkling wine, each with different duty values – the consumption data from Appendix 2 are used to weight each duty rate.
The following table states the calculated average level of tax (duty and associated VAT) for each of the four categories.
Table 1C. Calculated duty levels for four categories of alcoholic drink (Q2 2007 Prices):

	Category
	Average duty per litre of product (includes associated VAT)

	Beer
	£0.74

	Wine
	£2.08

	Spirits
	£8.62

	Cider
	£0.31


 LISTNUM  LegalDefault \l 3  Current aggregate duty-paid consumption levels
Aggregate consumption data are taken from the statistical tables F3, G3, H2 and J2 of the aforementioned HMRC Annual Report 2004/5. These data reflect the quantity of alcoholic drinks for which duty has been paid to HMRC; they are therefore less prone to under-reporting than survey-based estimates. The data are presented in Appendix 2.
 LISTNUM  LegalDefault \l 3  Converting the above into prices per litre of pure alcohol equivalent, and adding in a 10% duty increase
The data above is used to calculate an average price per litre of pure alcohol equivalent for each of the four beverage categories (beer, wine, spirits and cider). An example of the calculation is as follows. From the tables, a litre of wine costs £4.64 and is of 12% ABV. It therefore contains [12% of 1000ml = 120ml] of pure alcohol equivalent for £4.64, implying a cost of £38.65 for one litre of pure alcohol equivalent. 
The calculations are then repeated, allowing for a 10% increase in duty per litre of product. For example, a litre of wine initially costs £4.64, £2.08 of which is duty and its associated VAT. A 10% increase in the latter would yield £2.29, giving a cost of £4.85 per litre of wine, and £40.38 per litre of pure alcohol equivalent.
The results are presented in the following table.

Table 1D. Calculated prices per litre of pure alcohol equivalent before and after a 10% increase in duty and its associated VAT (Q2 2007 Prices):

	Category
	Average price per litre of pure alcohol equivalent (including VAT) before tax change
	Average price per litre of pure alcohol equivalent (including VAT) after tax change

	Beer
	£81.79
	£83.40

	Wine
	£38.65
	£40.38

	Spirits
	£43.39
	£45.69

	Cider
	£29.48
	£29.99


 LISTNUM  LegalDefault \l 3  Calculating an average increase in the price of one litre of pure alcohol equivalent following a 10% increase in duty and its associated VAT

To calculate the average increase in the price of one litre of pure alcohol equivalent, it is useful to weight the increase in each category (beer, wine and so on) by the number of litres of pure alcohol equivalent consumed within that category.

Using the HMRC consumption data and the ABV estimates, the total number of litres of pure alcohol equivalent consumed as beer, wine, spirits and cider are as follows:

Table 1E. Number of litres of pure alcohol equivalent consumed per annum, by category
	Category
	Number of litres of pure alcohol equivalent consumed per annum

	Beer
	269,321,796

	Wine
	165,336,000

	Spirits
	45,482,700

	Cider
	37,987,400

	Total
	518,127,896


A total price is calculated (using the prices in Table 1D) for this alcohol consumption, both before and after the 10% increase in duty and its associated VAT. The post-increase total is 2.68% higher; that is, a 10% rise in duty and its associated VAT is estimated to cause a 2.68% increase in the average price of one litre of pure alcohol equivalent. This number can be used in the next stage of the calculations.
 LISTNUM  LegalDefault \l 2  Identifying the impact on consumption of pure alcohol equivalent
 LISTNUM  LegalDefault \l 3  Identifying the percentage change in consumption of pure alcohol equivalent
When alcohol prices increase, consumers have the opportunity to ‘down-trade’ – that is, switch to a cheaper alcoholic drink without actually reducing their intake of pure alcohol equivalent. A recent paper by Gruenewald et al. (2006)
 provides an indication of how large this effect might be, and of how average consumption of pure alcohol equivalent might therefore change in the face of a price increase. (Technically, this is measured by a ‘price elasticity of demand for pure alcohol equivalent’, which shows the percentage change in consumption of pure alcohol equivalent that would result from a 1% increase in price).

Specifically, Gruenewald et al. use a very rich dataset containing ten years of sales data from the Swedish retail alcohol monopoly. A Seemingly Unrelated Regression Equation (SURE) methodology is used to estimate price and cross-elasticities for beer, wine and spirits. However, the authors also subdivide each of these three categories into three quality subcategories, with relative price being used as an indicator of quality. This allows the authors to account for ‘down-trading’. The results imply that a 10% increase in price would reduce average intake of pure alcohol equivalent by 1.7% - i.e. a price elasticity of demand for pure alcohol equivalent of -0.17. The authors also simulate the impact of a 10% increase in price where the price increases are weighted towards the cheaper end of the market. This results in a 4% fall in consumption of pure alcohol equivalent, which is significantly larger than before. It can be intuitively explained in that those consuming the cheapest beverages have nothing to down-trade to, and therefore reduce their consumption. It can be argued that a 10% tax rise in the UK would be closer to the second example than the first, as the resulting percentage increases in tax will be larger for cheaper products (since the tax represents a larger proportion of their price).

Conniffe & McCoy (1993)
 derive a price elasticity of demand for total alcohol using data from Ireland. Irish data is potentially more valid, given that Ireland’s alcohol consumption preferences may be more similar to the UK’s than those of Sweden. The authors identify a price elasticity of demand for total alcohol of -0.4. They note that this is more inelastic than their estimated price elasticities for beer, spirits and other alcohol, and argue that this is because there is little scope for substitution when all prices increase simultaneously.

A price elasticity of demand for pure alcohol equivalent of -0.4 is therefore used in the calculations. A 2.68% increase in the price of one litre of pure alcohol equivalent could therefore be expected to result in a (2.68 x 0.4 = 1.1%) reduction in the quantity of pure alcohol equivalent consumed.
 LISTNUM  LegalDefault \l 3  Converting this percentage change into a reduction in the number of litres of pure alcohol equivalent consumed per capita (aged 15+), per annum

It is necessary to identify the reduction in the number of litres of pure alcohol equivalent consumed per capita (aged 15+), per annum in order to proceed with the next stage of the calculations. To do this, per capita consumption of pure alcohol equivalent per annum (aged 15+) must first be estimated.
From Table 1E, it is estimated that 518,000,000 litres of pure alcohol equivalent are consumed each year in the UK. In order to convert this into per capita terms (aged 15+), it must be divided by an estimate of the UK population aged 15+.

The latest (mid-2006) ONS UK population figure of 60,587,000
 is used, and the 2001 Census population pyramid
 is then used to identify the percentage of citizens aged 15+. The resulting population figure is 49,142,116.

Applying this population estimate to the above estimate of annual aggregate pure alcohol equivalent consumption gives a figure of 10.54 litres of pure alcohol equivalent per annum, per capita (aged 15+). To validate the calculations so far, it is noted that this figure is very similar to that presented in the WHO Global Status Report on Alcohol 2004
, derived from FAO World Drink Trends 2003. (Those data are also in the format of per annum, per capita aged 15+).
Lastly, a 1.1% reduction in this figure of 10.54 litres per annum yields a reduction of 0.1129 litres in pure alcohol equivalent consumed per capita aged 15+. This figure is used in the next stage of the calculations.
 LISTNUM  LegalDefault \l 2  Identifying the impact on life years saved
 LISTNUM  LegalDefault \l 3  Identifying the population mortality impact of reduced population alcohol consumption
Estimates linking population alcohol consumption to population alcohol harms (such as total mortality) should ideally:

· Relate specifically to the UK, using UK data

· Be reasonably up-to-date

· Use data that covers all ages and both sexes

· Be comparable, i.e. be estimated using similar methods

· Be in an elasticity or semi elasticity format.

A set of papers on the links between alcohol consumption and various mortality outcomes have been written as part of the European Comparative Alcohol Study (2002, funded by the European Union and various Swedish and Finnish Governmental and academic institutions). As well as covering male total mortality (the area of interest for this paper), these studies fulfil virtually all of the above requirements
 and are therefore worthy of further scrutiny. Earlier papers are published in a supplement to the journal Addiction
, and the final results of the studies are published as a book
.
The data used in the study generally covers the states of the EU15 plus Norway (in some studies, one or two EU15 countries are omitted due to limited data availability). The time period covered is generally 1950 to 1995. Alcohol consumption is proxied by sales data from the Brewers’ Association of Canada (1997), and the various measures of mortality are taken from the WHO Mortality Database
, Geneva. (Alcohol sales data are transformed into per annum, per capita (aged 15+) terms, and are therefore compatible with the consumption change estimate from the previous section). Similar data is therefore used for all countries being modelled.

Further details of the estimation methods are presented in Appendix 3. These methods were used to look at a number of different harms, though this paper is concerned only with the estimated impact on male total mortality. For each category of harm, the method essentially involves ARIMA
 time-series regression analysis to analyse the relationships (if any) that exist at the level of each individual country. The authors regard this as a conservative method that is vulnerable to failing to identify relationships that do exist between the variables (a so-called Type II error). (By contrast, it is less vulnerable to identifying relationships where none exist).

The countries in the study are then grouped into ‘low’, ‘medium’ and ‘high’ consumption groups. (The UK is placed into the ‘medium’ category). For each combination of harm and group, pooled estimates and standard errors are obtained; an arithmetic average is used for the estimates themselves, and a statistical formula is used to pool the standard errors (see Appendix 3). This pooling process enables estimates to be generated that are derived from many more years of data than are available for any one country. Additionally, this pooling method only looks at changes over time within countries – and not changes across countries – to derive its results, as using the latter technique is argued to generate potentially invalid results. Overall, the authors have designed their method to be less vulnerable to factors that would cause a spurious relationship to be identified.
The UK results only indicate a statistically significant effect of per capita alcohol consumption on (at the 5% statistical significance level) female cirrhosis mortality and male and female explicitly alcohol-related mortality.
The limited significance may not necessarily imply that there is no relationship; as explained above and in Appendix 3, aspects of the data and statistical method (technically, small sample sizes combined with the differencing procedure that is necessary for ARIMA estimation) render it more likely that no significant estimate is found even though there is an underlying pattern. 

However, when the UK data is pooled with data from six other countries
 also judged to have ‘medium consumption’ levels, many of the estimates become statistically significant at the 5% level, including the male total mortality estimate. 

A copy of the original results table has been included in Appendix 4. The results imply that a 1-litre decrease in consumption of pure alcohol equivalent per annum, per capita (aged 15+) results in a 1.1% decrease in male total mortality. The 0.1129 litre reduction considered in the scenario therefore results in a 0.124% decrease in male total mortality, which is used in the next subsection.
 LISTNUM  LegalDefault \l 3  Identifying the number of life years saved through reduced population alcohol consumption
The male total mortality reduction can be applied to life tables in order to identify the number of life years that might be saved per annum.
Two life tables are constructed
, one of which measures the situation before the change in alcohol taxation, and one of which measures the situation afterwards. The life tables are constructed using Office for National Statistics data for English males (2003-2005)
 and are based on the method set out in Chiang (1984)
. The ‘after taxation’ table differs in that all age-specific mortality rates have been reduced by 0.124%.
Each life table models a cohort of 100,000 male children across 100 years of life. One of the columns in the table estimates the number of years lived by the cohort at each year of age. The estimate of the number of life years saved is derived by summing the difference in this value across all ages (from zero to 100) between the two tables. The total number of life years saved is then multiplied by three to take account of the fact that the typical English male birth cohort (in recent years) has consisted of 300,000 children, instead of 100,000. 

The above method is imperfect in that the benefit will not be experienced by the very young (because these individuals will not consume alcohol until they are older). The very oldest may also exhibit very low alcohol consumption. The calculations do not take account of this. Adjustments could be made to weight the mortality impact away from the youngest and oldest, although it is unclear which data should be used to perform the weighting.
The result is that 4,000 life years would be saved per annual cohort of male births. Rather than assume that a similar number of female life years would be saved, a more conservative figure of 2,000 life years
 is used (because heavy drinking is less prevalent amongst women).
It should be noted that the above estimate relates to total mortality across the whole English population. It is reasonably well-documented that moderate alcohol consumption can reduce Coronary Heart Disease (CHD) mortality risk. Excessive consumption is thought to increase CHD mortality. (Britton and Macpherson (2000)
 provide a useful summary). Therefore, if increased alcohol taxation encourages some moderate drinkers to reduce their consumption, these individuals could actually lose some life years through increased CHD risk. The above calculation merely argues that there is a net gain in the number of life-years saved; that is, the saved life-years more than offset any lost life-years. 
 LISTNUM  LegalDefault \l 2  Summary of results
The above calculations trace through the impact of a 10% increase in alcohol taxes, and conclude that in each annual birth cohort born since the tax increase, 4,000 male and 2,000 female life years would be saved throughout the cohort’s lifetime. These results are relative to an alternative situation in which alcohol taxes are not adjusted at all.
 LISTNUM  LegalDefault \l 1  SUBSEQUENT CALCULATIONS: APPLYING THE ABOVE CALCULATIONS TO THE BUDGET 2008 ALCOHOL TAX INCREASES

 LISTNUM  LegalDefault \l 2  The level of duty increases announced in the 2008 Budget
The 2008 Budget announced the following increases in alcohol duty:
· A 6% above-inflation increase to be implemented in the week following the Budget
· A 2% above-inflation increase in each of the four subsequent Budgets

The Retail Price Index (RPI) will be used to measure inflation for these purposes. The following table measures the impact of the duty up to the 2012/13 Budget, taking account of the fact that future increases will be compounded on top of existing increases. 2008 Budget RPI forecasts are used in the calculations.
Table 2A: The Budget 2008 alcohol tax increases

	Time period (financial year)
	% increase at start of this period (exc. inflation)
	Forecasted RPI inflation for this period
	% increase at start of this period (inc. inflation)
	Alcohol duty index value (current rates = 100)
	% increase over current rates

	Initial rates
	
	
	
	100
	

	To end March 2009
	6.00%
	3.25%
	9.25%
	109
	9.25%

	2009/10
	2.00%
	2.25%
	4.25%
	114
	13.89%

	2010/11
	2.00%
	3.00%
	5.00%
	120
	19.59%

	2011/12
	2.00%
	2.75%
	4.75%
	125
	25.27%

	2012/13
	2.00%
	2.75%
	4.75%
	131
	31.22%


 LISTNUM  LegalDefault \l 2  Calculating the number of life years saved by these increases

Above, it was calculated that each 10% increase in alcohol duty would result in 6,000 life years saved in each annual cohort born after the increase, relative to a situation in which alcohol duties were not increased at all. This estimate can be applied to the table above; for example, the initial Budget increase involved a 9.25% rise in duty, so the number of life years saved for the cohort born in that Budget year would  be  (9.25%/10% x 6,000 =  5,550). The full table of results is as follows:
Table 2B: Life-years saved per cohort born in each year following the 2008 Budget
	Time period (financial year)
	Male life years saved per annum if the tax increases for this time period persist
	Female life years saved per annum if the tax increases for this time period persist
	Total life years saved per annum if the tax increases for this time period persist

	Current rates
	
	
	

	To end March 2009
	3,700
	1,850
	5,550

	2009/10
	5,557
	2,779
	8,336

	2010/11
	7,835
	3,918
	11,753

	2011/12
	10,107
	5,054
	15,161

	2012/13
	12,487
	6,244
	18,731

	Totals
	39,687
	19,844
	59,531


 LISTNUM  LegalDefault \l 2  Converting the number of life-years saved into the number of lives saved

The Association of Public Health Observatories (2007)
 estimate that 20.2 years of life are lost for each male alcohol-attributable death; the equivalent figure for females is 15.1 years.  Dividing the above results by these figures yields an indicative estimate of the number of lives saved by the duty increases. The results are presented in the following table.
Table 2C: Lives saved per cohort born in each year following the 2008 Budget

	Time period (financial year)
	Male lives saved per annum if the tax increases for this time period persist
	Female lives saved per annum if the tax increases for this time period persist
	Total lives saved per annum if the tax increases for this time period persist

	Current rates
	
	
	 

	To end March 2009
	183
	123
	306

	2009/10
	275
	184
	459

	2010/11
	388
	259
	647

	2011/12
	500
	335
	835

	2012/13
	618
	413
	1,032

	Totals
	1,965
	1,314
	3,279


 LISTNUM  LegalDefault \l 2  Interpreting the above results
Given the Budget 2008 tax increases, Table 2C demonstrates that 3,250 lives will be saved throughout the lifetimes of the children (i.e. annual cohorts) born up to March 2013, relative to a counterfactual situation in which alcohol taxes were left unaltered over that period.
We are instead primarily interested in the number of lives that would be saved by March 2013. Whereas the modelling above considers a given cohort’s entire life (from age 0 through to 100), the population consists of many cohorts, each of which is at a different current age. To this extent, looking at the number of life years saved thought a given cohort’s entire life provides a guide to the number of life years that might be saved in a given year of the population’s life. It is therefore argued that the above figure (of circa 3,250 by March 2013) is a reasonable estimate of the number of lives that will be saved by the 2008 Budget alcohol tax increases. 
Appendix  LISTNUM  LegalDefault \s 1  Duty rates before Budget 2008
The duty rates reported in the 2007 Budget
 are presented in the table below.

	Product and basis of duty
	Duty

	Rate per litre of pure alcohol equivalent

	Spirits
	£19.56

	Spirits-based RTDs ready to drink
	£19.56

	Wine and made-wine: exceeding 22% abv.
	£19.56

	Rate per hectolitre per cent of alcohol in the beer

	Beer
	£13.71

	Rate per hectolitre of product

	Still cider and perry:
exceeding 1.2% - not exceeding 7.5% abv.
	£26.48

	Still cider and perry:
exceeding 7.5% - less than 8.5% abv.
	£39.73

	Sparkling cider and perry:
exceeding 1.2% - not exceeding 5.5% abv.
	£26.48

	Sparkling cider and perry:
exceeding 5.5% - less than 8.5% abv.
	£172.33

	Wine and made-wine:
exceeding 1.2% - not exceeding 4% abv.
	£54.85

	Wine and made-wine:
exceeding 4% - not exceeding 5.5% abv.
	£75.42

	Still wine and made-wine:
exceeding 5.5% - not exceeding 15% abv.
	£177.99

	Wine and made-wine:
exceeding 15% - not exceeding 22% abv.
	£237.31

	Sparkling wine and made-wine:
exceeding 5.5% - less than 8.5% abv.
	£172.33

	Sparkling wine and made-wine:
8.5% and above - not exceeding 15% abv.
	£227.99


Note that VAT is applied on top of the sales price (i.e. on top of the duty, as this is included in the sales price), so the effective rates of tax are higher than presented above.

Appendix  LISTNUM  LegalDefault  Table of aggregate consumption data and weighted tax rate calculations
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Source: HMRC Annual Report 2004/5, Tables F3, G3, H2 and J2

Appendix  LISTNUM  LegalDefault  Notes on the methods used in the ECAS studies.

The ARIMA regressions were typically estimated as follows:

Firstly, the time series were differenced to remove linear trends. The Auto-Regressive Moving Average (ARIMA) model was then fitted to the data. Regression equations therefore resembled the following (used in Ramstedt (2001)
 to analyse the impact of alcohol on suicide risk):
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Where S = suicide rate, A = alcohol sales in litres of pure alcohol equivalent, D = dummy variable to indicate change in ICD classification, 
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= random, i.i.d. error term. 
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 is the parameter of interest; the percentage change in suicide rate resulting from a one-litre increase in annual consumption of pure alcohol equivalent
When estimating the effect on total male mortality, female mortality was used as a proxy for mortality factors that are affecting both sexes.

The authors argue that the relatively small sample size for each country, combined with the differencing procedure and other factors, render the ARIMA regressions more liable to not identify a relationship when one does actually exist (a Type II error).

Notes on the estimate pooling methodology:

The authors also define pooled estimates, using the estimates from the various countries considered in the study. Three categories of country are defined: low, medium and high-consumption. Pooled estimates are determined using a simple unweighted average of the estimates for that group’s constituent countries, and the standard error of pooled estimates is determined using the following formula:

[image: image6.emf] 

Where n = number of countries within group, SEi = standard error of parameter estimate for country i, SEpool = standard error of pooled estimate
Appendix  LISTNUM  LegalDefault  Main results table for the ECAS studies.
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� Alcohol By Volume: a measure of alcoholic strength.


� See Table D1, � HYPERLINK "http://customs.hmrc.gov.uk/channelsPortalWebApp/channelsPortalWebApp.portal?_nfpb=true&_pageLabel=pageExcise_RatesCodesTools&propertyType=document&id=HMCE_PROD1_025157" ��http://customs.hmrc.gov.uk/channelsPortalWebApp/channelsPortalWebApp.portal?_nfpb=true&_pageLabel=pageExcise_RatesCodesTools&propertyType=document&id=HMCE_PROD1_025157� 


� British Beer and Pub Association, Statistical Handbook, 2006.


� The ONS codes for the appropriate data series are as follows. DOBH (all beer), DOBI (beer on-sales), DOBJ (beer off-sales), DOBK (all wine and spirits), DOBL (wine and spirits on-trade) and DOBM (wine and spirits off-trade).


� The above values are correct as of April 2005.


� See � HYPERLINK "http://www.nhsdirect.nhs.uk/magazine/interactive/drinking/index.aspx" ��http://www.nhsdirect.nhs.uk/magazine/interactive/drinking/index.aspx� 


� Technically, beer is taxed per hectolitre percent, which is a similar thing. A 1% increase in ABV for one hectolitre of product is equivalent to (1% of 100 litres = 1 additional litre) of pure alcohol equivalent.


� Gruenewald et al. (2006), “Alcohol Prices, Beverage Quality, and the Demand for Alcohol: Quality Substitutions and Price Elasticities”, Alcoholism Clinical and Experimental Research, Volume 30, Number 1, pp. 96-105(10).
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