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1. Introduction

The association between alcohol consumption and violent behaviour is well

documented and usually requires little elaboration. The association between the price

of alcoholic drink and violence is less well known and does require some elaboration.

Markowitz and others have extensively studied the link between the price of alcohol

and violence for the USA1. While Markowitz (2000b) has examined the relationship

between alcohol price and violence on an international basis using aggregate

nationwide data, to our knowledge there have been no studies of this type specifically

for England and Wales. This paper aims to fill this gap and at the same time highlight

an alternative source of data on violence.

Crime Survey and police statistics are the standard sources for data on crime

and victimisation. However, these data under-represent violent crime – notably

stranger and domestic violence2. Many offences are not reported to the police because

for example, of fear of reprisals, because the identity of the assailant is not known and

because there is reluctance on the part of the victim to have their own conduct

scrutinised. With regard to crime surveys such as the National Crime Victimisation

Survey (NCVS) in the US and the British Crime Survey (BCS), reporting depends on

the perception that a crime has been committed, and on the respondents recall.

An alternative source of data is the recording of violent injury by the

Emergency Departments (EDs) of regional hospitals. Importantly, these provide a

measure of harm and are available at a community level – unlike national crime

survey data. Data matching studies have found that police – recording of violence

resulting in ED treatment varies with victim age, gender and violence location and

cannot be predicted with any precision on the basis of injury severity3. Monthly data

on violent injuries from EDs in England and Wales were obtained for the purposes of

this study but do not have the same detail and richness of the Home Office data.

However, the availability of relatively high frequency data allows the analysis of

                                                          
1 Markowitz (2000a 2000b, 2000c, 2000d), Markowitz and Grossman (1998, 2000), Cook and Moore
(1993).
2 The 1996 British Crime Survey included a computerised self-completion questionnaire designed to
guarantee anonymity and measure the extent of domestic violence (Mirlees-Black 1999). For further
evidence see also Shepherd and Lisles (1998)
3 Shepherd et. al. (1989b), Sutherland et. al (2002). Similarly Kellerman et. al (2001) show that 13% of
firearm injury cases did not appear in police record  in Atlanta 1996-1998.
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violence-related injuries as an alternative measure of violent crime that incorporates,

trend, seasonal and other systematic factors4. In addition to the well-established

association between alcohol consumption and violence, a number of studies have

reported a negative relationship between alcohol consumption and the price of

alcoholic drinks (for a survey of recent studies see Blake and Nied, 1997).

The purpose of this paper is to utilise ED data on violent-crime and develop an

econometric model that explains violence-related injury across regions in England and

Wales in terms of the real price of alcoholic beverages. The model will also examine

the influence of regional socio-economic, demographic and environmental factors in

explaining the trend in violence-related injury. The paper is organised in the following

way. The next section examines the data on violence-related injuries and compares

them with the Home Office data. Section 3 reviews the literature on alcohol and

violence. Section 4 describes the structural econometric model that links violence to

the price of alcoholic drink and discusses the empirical results. Section 5 concludes.

2. Violence Statistics

The National Health Service (NHS) in England and Wales can be considered

in terms of nine Health Regions in which are Hospitals with one or more EDs.  There

are 226 major (24-hour emergency cover with on-site medical and nursing staff) EDs

serving the nine health regions in England and Wales.  Selection criteria for inclusion

of EDs into the study were: (1) Availability of computerised violence data for a five

year period starting from May 1995 to April 2000 and, (2) Agreement from the

hospital ED director to be included in the study. A telephone enquiry revealed that

109 of the 226 EDs had retrievable computerised records for the period May 1995 to

April 2000: the other EDs were not computerised or were in the process of being

computerised.  Fifty-one of the 109 ED clinical directors refused to participate in the

study on grounds, usually, of lack of staffing in the department.  This gave a sample

size of 58 EDs5.  The information collected is shown in table 1.

                                                          
4 For a description and discussion of this new series see Sivarajasingham et. al. (2003)
5 All 58 EDs were registered under the Data Protection Act and access to A&E computer systems was
restricted to a limited number of departmental staff. Patient confidentiality was maintained at all times.
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Table 1
Information collected from all ED departments in the study

Type of information collected Data format

Age Years
Gender Male/Female
Date of ED attendance following assault Date/Month/Year
Software package used for recording information Name of package
Flow structure for patients through A&E department Flow diagram

While hospital data has the advantage of having a relatively high frequency6

and can be classified by age and gender, it has the disadvantage of not, so far,

identifying the associated type of violence, for example street violence, domestic

violence or other circumstance.

We derive ten time series measures of violence, i.e. one for each economic

region7. Within each region8 and for each month, the total number of violent injuries,

were summed across the hospitals within the specific region. It was necessary to

weight each regional time series in order to allow for varying under-representation

across regions, so that it was possible to compare figures across regions. Specifically,

the weight for region i was obtained from the reciprocal of the coverage ratio for each

region. The coverage ratio is the ratio of the sampled annual attendance at an ED

within a particular region to the total annual attendance in the region. The data was

obtained from the British Association for Accident and Emergency Medicine

Directory (issue 1999)9. Hence, larger weights were given to regions with lower

coverage ratios and vice versa.

Finally, by employing regional resident population figures, we were able to

express the violence data as a per cent rate of the population. Table 2 presents the

overall and regional distribution for the full sample, which suggests the existence of a

                                                          
6 The data are recorded continuously but have been coded on a monthly basis for purposes of this study.
7 The economic and health classifications of regions in England and Wales differ slightly. The health
regions of Trent and Northern & Yorkshire are divided into three economic regions: East Midlands,
North East and  Yorkshire-Humberside.
8 Henceforth, region denotes economic region and not health region.
9 This data is very stable across the sample period and so the coverage ratio was time invariant.
Therefore constant weights were utilised.
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north-south divide in the pattern of violence. In general, the Midlands, Wales and the

North have a higher violence-related injury rate than the South including London.

Table 2
 Violence-related injury rate in England and Wales

Gender and Health Region Annual violence-related injury rate
(%) by resident population

Males 0.75
Females 0.26
England and Wales 0.50

Eastern 0.28
South West 0.29
South East 0.31
London 0.40
Trent & Northern and Yorkshire 0.60
West Midlands 0.70
Wales 0.90
North West 1.00

3. Alcohol and Violence

Effects of alcohol on human aggression have been the focus of intense

research interest whereas its effects on victimisation have attracted interest only

comparatively recently.  A brief overview is given here, focusing on major meta-

analyses and new insights from psychology, substance misuse, epidemiology and

criminology.  The literature includes very large numbers of studies of alcohol and

violence, which utilise only simplistic aggregate data, which provide little reliable

new knowledge (Shepherd 1990).

Meta-analysis of 30 experimental studies of links between alcohol and human

aggression utilising both quantitative and qualitative techniques concluded that

alcohol does cause aggression although alcohol effects are moderated by

methodological parameters (Bushman and Cooper 1990).  For alcohol versus control

comparisons, effect sizes were smaller when the experimenter was blind to conditions

and were larger when an aggressive response was required than when a non-

aggressive alternative was available.  For alcohol versus placebo comparisons, effects
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were smaller for blind studies and larger for studies in which the confederate was free

to retaliate against the subject.  It was also concluded that it was possible that drinking

habits moderate alcohol effects.  Taking up this theme, in the context of links between

assault injury and alcohol consumption, a recent innovative case crossover study

utilised usual alcohol consumption during the last 12 months as a control value

(Borges et al 2004).  In this study, the estimated relative risk of injury in the hour after

alcohol consumption, as compared with no alcohol consumption during that time was

4.33 (CI, 3.55-5.27).  Violence-related injuries were associated with higher relative

risk, which also varied depending on the presence of alcohol dependence and usual

frequency of drunkenness: those with alcohol dependence and high frequency of usual

drunkenness had lower risks than those without alcohol dependence and with lower

self reported episodes of drunkenness in the last year.  Similar findings resulted from

analyses of blood alcohol content on ED admission.  It was concluded that each

episode of alcohol consumption results in an increase in short term risk of injury,

especially violence-related injury.  Patients with the lowest usual involvement with

alcohol were subject to a higher elevation in their risk immediately after alcohol

consumption compared to those who drank more heavily.

The acute effects of alcohol on aggression are moderated by individual

differences and contextual factors (Giancola et al 2003).  Alcohol plays an important

role in the intergenerational transmission of family violence (Giancola et al 2003.

Violence typology has prompted research on problem drinking in the context of

intimate partner violence (IPV) perpetration and victimisation.  With control, problem

drinking has been found significantly to predict violence perpetration and violence

victimisation for both men and women (White and Chen 2002).  Partner drinking was

not however related to perpetration or victimisation for men whereas for women

partner drinking was strongly related to perpetration and victimisation and fully

mediated the effects of problem drinking on perpetration but did not mediate these

effects on violence victimisation.  It was concluded that the relationship between

problem drinking and IPV was not spurious for men or women and that heavier

drinking by partners put women at greater risk for perpetration and victimisation and

mediated the effects of their own problem drinking on perpetration (White and Chen

2002).  Consistent with this, a longitudinal study from the Pittsburgh Youth Study

concluded that offences committed under the influence of alcohol were more
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prevalent among heavier alcohol users, more serious offenders, more impulsive youth,

and youth with more deviant peers (White et. al. 2002).  The same study concluded

that there were no significant interaction effects of alcohol and drug use with

impulsivity or deviant peers in predicting whether illegal acts were committed under

the influence.

Another major longitudinal study, the Seattle Social Development Project

(Hill et al 2000), provides evidence of four distinct trajectories of binge drinking

during adolescence: early heavy binge drinking, increasing binge drinking, late onset

binge drinking and non-binge drinking.  Importantly, these different trajectories

significantly predicted positive and negative outcomes in adulthood after controlling

for demographic characteristics, early proxy-measures of the outcome and adolescent

drug use.  With regard to beverage type, longitudinal inter-relationships between

specific beverages, physical symptoms and psychological distress have confirmed that

the physical impairment – which is in large part responsible between increase risk of

victimisation in violence (Shepherd 1998) – operates similarly for beer, wine and

spirits, for males and females and for adolescence of all ages (Hansell et al 1999).

Linkages between patterns of alcohol misuse and crime have been studied in

the New Zealand Birth Cohort Study, taking into account confounding factors through

the use of fixed effects regression methodology (Fergusson and Horwood 2000).

Increasing alcohol abuse was associated with highly significant increases in rates of

violent crime.  Although control for observed and non-observed confounding through

the use of fixed effects regression models indicated that much of this association was

attributable to the effects of confounding factors associated with both alcohol misuse

and crime, alcohol abuse remained significantly related to violent offending.

Markowitz (2000a) provides a recent survey of the implications of alcohol

consumption and violent crime. Her paper also provides the reasoning for the

association between alcohol consumption and violent crime in terms of a utility

maximising framework. Alcohol consumption is commonly linked with spousal abuse

(Gelles and Cornell, 1990, and Leonard 1993) and alcohol use and violence is

strongly correlated (Kantor and Strauss, 1987). There are three favoured explanations

as to why alcohol and violence is linked.
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(1) There exists a psychopharmacological relationship in which alcohol can alter

behaviour by increasing excitability and/or boosting courage (Pernanen, 1981 and

Fagan 1993). People are more likely to commit acts of violence when under the

influence of alcohol than otherwise.

(2) People use alcohol as an excuse for aberrant behaviour. Loss of inhibition and

release of violent tendencies. Drunkenness gives people an excuse for violence

(Fagan, 1990 and Gelles and Cornell, 1990)

(3) There are unknown common factors that  result in both drinking and violent

behaviour (Fagan, 1990), including personality variables, such as impulsivity and

high risk taking.

But there is no consensus as to the link (see Reiss and Roth, 1993). Markowitz

(2000a) develops a model where violence is in the utility function but it is not a

choice variable in the traditional sense. Violence is an expected or unexpected

consequence of alcohol consumption. A person maximises utility and chooses the

level of alcohol consumption if violence is expected. If no violence is expected then

the level of alcohol consumption is chosen without regard to the effect of violence on

utility. Violence is produced by the chemical effects of alcohol consumption and by

other factors that account for a person’s propensity to violence – such as socio-

economic or demographic elements10. A violence production function relates violence

to the price of alcohol, income and other variables.

Alcohol consumption relates to offending behaviour and only indirectly to injury

through the behaviour of the offender to the victim. Studies that draw a link between

alcohol consumption, drug abuse and violence are legion (for a recent survey see

Ragghianti, 1994). However numerous studies find the presence of alcohol in the

victim as well (Collins, 1982; and Gerson, 1978). It can then be argued that a high

intensity of alcohol consumption increases the risk of victimisation. In the sense of

Markowitz (2000a), the intensity of alcohol consumption by the individual may be

                                                          
10 A more complicated model allows for the effect of alcohol consumption on the expected cost of
violence. In the case of spousal abuse alcohol consumption is used as an excuse for non-reporting and
reduced expected penalty.
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chosen without regard to violence on utility, but the objective probability of

encountering violence increases.

While the evidence in the epidemiological and criminological literature for a

causative link between alcohol consumption and violence remains questionable,  some

evidence of a causal link can be gleaned from the economics literature. Several

studies from the economics literature have found a negative relationship between

alcohol consumption and alcohol prices. Using the National Family Violence Survey

in the USA, Markowitz and Grossman (1998, 2000) studied the effects of state excise

beer taxes on child abuse. Markowitz (2000a, 2000c) examined the effect of the price

of alcohol on spousal abuse and physical assault by teenagers. In another study

Markowitz (2000d), using aggregate international data, relates violence rates to

alcohol prices. Cook and Moore (1993) conducted a time series analysis of the effects

of alcohol prices on crime rates in the USA. In these studies the causation runs from

the price of alcohol to alcohol consumption and from alcohol consumption to acts of

violence resulting in violent injury.

4. Estimation Methodology

In the following section we outline a theoretical framework for the econometric model

of violent injury based on Markowitz (2000b). The likelihood of being a victim of

violence (Vi) is assumed to be a function of the alcohol consumption of the victim (Ai)

and that of other individuals (Aj) who could be acquaintances, strangers or

perpetrators. Other factors are observed characteristics of the victims and perpetrators

(Xi, Xj) that will be correlated with social, economic and environmental factors. On

aggregation this gives rise to a violence determination equation of the form:

where Vnt is the violence rate in region n at time t. Ant is consumption of alcoholic

drinks in region n at time t. Xnt is a vector of regional social and economic

characteristics that correspond to the observed individual characteristics of both

victim and perpetrator and. unt is a stochastic component. The violence production

function is augmented by a demand for alcoholic drink, which allows for the

possibility of violence being a determinant and therefore two-way causation.

( ) (1)                               ,, ntntntnt uXAvV =
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Here Pnt is the real price of alcoholic drink in region n at time t, Ynt is a measure of

real income in region n at time t, Znt is a vector of other factors relating to the demand

for alcohol and εnt is a stochastic term that captures unobserved characteristics.

Equation (1) can be thought of as a violence production function. The vector of

variables that are contained in X include influences typically associated with violence

such as measures of poverty, income inequality, ethnicity and economic and social

deprivation. Equation (2) is an aggregate demand for alcohol. The principal

determinants are the price of alcohol, real income and variables associated with

alcohol consumption such as, sporting events, and seasonal measures. Equations (1)

and (2) describe a simultaneous system that can potentially be estimated by two-stage-

least squares. However, we do not observe the consumption of alcoholic drink by

region11. but substituting equation (2) into (1) a reduced form model described by (3)

is obtained which shows the direct effect of changes in the price of alcohol on the

incidence of violent injury.

Where ∂f/∂Pnt  < 0, ∂f/∂Ynt  > 0, Ωnt is a vector of other influences {Xnt, Znt}

and ξnt  is a composite error term. Equation (3) states that the price of alcohol has a

negative influence on violent injury. A negative coefficient on the price of alcohol

means that alcohol consumption causes violence, even if alcohol consumption is an

endogenous variable and there is no obvious reason to believe that the price of alcohol

is a determinant of violent injury. The direction of causation goes from alcohol prices

to consumption of alcoholic drinks and from consumption of alcoholic drinks to

violence. In this study, the dependent variable is the total monthly violent injury data

weighted for unequal coverage across regions and expressed as a percentage of the

regional population. In addition, seasonal dummies with Summer being the reference

season were used to capture any seasonal pattern in the data.

( ) (3)                                ,,, ntntntntnt YPfV ξΩ=

( ) (2)                            ,,,, ntntntntntnt ZVYPaA ε=
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Table 3 presents some selected results using the real price of beer as a proxy

for the price of alcohol. We present both fixed effects and random effects estimates12..

The other independent variables used in the model include, the monthly regional

youth unemployment rate, which acts as a proxy for youth real income, regional

ethnic density, which is also positively correlated with other measures of economic

deprivation, a dummy variable to capture major sporting events13, and seasonal

dummies. We use the monthly regional data on house prices as a proxy measure of

regional wealth, which we suggest is inversely related to measures of poverty14. An

appendix discusses the data in detail.

Table 3
Dependent variable Violence Related Injury Rate (Vnt); sample = 1995(5)-

2000(04); Cross-sections = 10; 600 observations; ‘t’ values in parenthesis
Variable Fixed Effects Model Random Effects Model

Autumn -.0438 (-6.74)** -.0435 (-6.64)**

Spring -.0194 (2.88)** -.0190 (-2.82)**

Winter -.0485 (-7.50)** -.0482 (-7.38)**

Sport 0.0359 (3.36)** 0.0359 (3.32)**

Real Beer Price -1.310 (-4.44)** -1.271 (-4.86)**

Real House Price -.2274 (5.53)** -.2294 (-5.53)**

Youth Unemployment -.0284 (-7.13)** -.0287 (-7.73)**

Ethnic Density 0.0101 (2.51)* 0.0074 (2.13)*

Intercept 7.7281 (5.44)** 7.5723 (6.02)**

R-Sq (within) 0.1966 0.1959

** significant at the 1 per cent. * significant at the 5 per cent.

Five clear results are obtained from the econometric analysis. First, the results

show a strong negative relationship between the real price of beer and violent injury.
                                                                                                                                                                     
11 Data on household nominal expenditure on alcoholic drink by region is available from the Family
Expenditure Survey.
12 The data rejected the pooled specification against the fixed-effects specification on a F(9,582) =
636.2.
13 June 1996 Euro Cup, Oct-Nov 1999 World Rugby Cup = 1, zero otherwise
14 Other criminological and socio-economic variables were experimented with but were rejected on
grounds of statistical insignificance and multicollinearity. Variables included rate of police case
clearance, proportion of police per regional population, income inequality, proportion of single parent
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Second, there is a negative relationship between real house prices and violence-related

injury. The higher are real house prices in a region, we hypothesise, the lower is

poverty and the lower is violence-related injury. Third, there is a strong negative

relationship between youth unemployment and violence related injury. The higher is

unemployment, the lower is youth disposable income, and the lower the consumption

of alcohol and consequently the lower the incidence of violent injury. Fourth, ethnic

density is positively related to violence related injury.  Fifth, there is a strong seasonal

pattern to violence related injuries with a significant reduction in violent-related

injuries in the spring, autumn and winter months relative to summer and finally

violent injury rise with the occurrence of major sporting events.

The larger time dimension of the data relative to the cross-section element

raises concerns about serial correlation problems and the precision of the estimated

standard errors. To test for this, we re-estimate the equations of Table 3 with common

first-order regression in the residuals. Table 4 shows the results are unaltered except

for the significance of the measure of ethnicity in the case of random effects

estimation.

Table 4
Dependent variable Violence Related Injury Rate (Vnt); Estimated with
AR(1) disturbances; 590 observations; ‘t’ values in parenthesis

Variable Fixed Effects Model Random Effects Model

Autumn -.0439 (-6.72)** -.0430 (-6.36)**

Spring -.0175 (2.56)* -.0182 (-2.64)**

Winter -.0485 (-7.45)** -.0476 (-7.05)**

Sport 0.0365 (3.40)** 0.0361 (3.22)**

Real Beer Price -1.421 (-4.65)** -1.189 (-5.28)**

Real House Price -.2161 (5.17)** -.2342 (-5.45)**

Youth Unemployment -.0277 (-6.87)** -.0286 (-8.08)**

Ethnic Density 0.0104 (2.55)* 0.0047 (1.62)

Intercept 11.37 (8.19)** 7.228 (6.67)**

R-Sq (within) 0.1968 0.1934

** significant at the 1 per cent. * significant at the 5 per cent.

                                                                                                                                                                     
families, proportion of recipients of Income Supplement and proportion of regional population of youth
age.
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The choice of fixed effects versus the random effects model is contentious in

the biometric and econometric literature. While the fixed effects model can be costly

in terms of degrees of freedom and the within variation in the data it allows for

endogeneity of the regressors in that the individual effects are correlated with the

regressors. However, the random effects model assumes that the individual effects are

randomly distributed and are uncorrelated with the regressors but the estimates will be

inconsistent if this assumption is false. The Hausman (1978) specification test has

been used by applied researchers to distinguish between the two specifications15. The

specification test is a test for the orthogonality of the random effects and the

regressors and is chi-square with K-1 degrees of freedom. A chi-square test with 8

degrees of freedom produced a value of 1.19, well within the critical value, indicating

acceptance of the random effects specification.

The price of beer acts as a proxy for the price of alcohol in general. The

potential for measurement error, which downward biases the estimate of the influence

of the price of alcohol on violent injury, is dealt with by using instrumental

variables16. A Hausman specification test failed to reject the null of orthgonality

between the regressors and the pure error term on a Chi-square of 8 degrees of

freedom of 0.5. Table 5 presents the results of instrumental variables estimation.

The negative relationship between the real price of beer and violence was

robust to the instrumental variables method of estimation. The estimated coefficient

on the real price of beer is little different from that obtained from the fixed effects and

random effects model, which confirms the result of the Hausman specification test

that the regressors are exogenous. The estimated coefficients using the various

methods of estimation show an impact of the log of real beer price on violent injury of

                                                          
15 See Baltagi (2001) chapter 4 for a full discussion.
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–1.18 to -1.31 This suggests that a 1% rise in the real price of alcoholic drink would

reduce the economy-wide incidence of violent injury from an average of 0.5 to below

0.49, which amounts to a reduction of 5000 ED attendances for treatment following

violence related injury.

Table 5
Dependent variable Violence Related Injury Rate (Vnt); sample = 1995(5)-

2000(04); Cross-sections = 10;  600 observations; ‘t’ values in parenthesis
Variable Coefficient

Autumn -.0431 (-6.44)**

Spring -.0184 (-2.55)*

Winter -.0480 (-7.6)**

Sport 0.0357 (3.33)**

Real Beer Price -1.182 (-2.56)**

Real House Price -.2273 (-5.50)**

Youth Unemployment -.0278 (-5.72)**

Ethnic Density 0.0085 (2.32)*

Intercept 7.1375 (3.24)**

R-Sq (within) 0.1961

** significant at the 1 per cent. * significant at the 5 per cent.

5. Conclusion

We have examined the properties of violence-related injury data from NHS sources

and developed an econometric model of the determination of violence-related injuries.

The model was constructed from a general framework that incorporated socio-

economic, and environmental factors. There is strong evidence that the rate of

violence-related injury is inversely related to economic activity and wealth measured

either by real house prices (inverse of poverty) or unemployment (proxy for real

income). A consistent finding was that the real price of beer exerted a negative

influence on violence-related injury. Areas of high ethnic density are positively

associated with violence related injury. There is a clear seasonal pattern to the data

showing that violence related injuries were higher in Summer. The study also shows
                                                                                                                                                                     
16 The real price of beer is also a generated variable and falls foul of the Pagan (1984) critique of biased
standard errors, which is also dealt with using instrumental variables. The additional instruments used
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that major sports events, which engage the national population, produce a significant

increase in assault-related  injury

Although the association between alcohol consumption and violence is well

established, the causative route remains ambiguous. However, this study provides

convincing evidence that violence-related harm is causally linked to alcohol price.

The relationship between the price of beer (acting as a proxy for alcohol prices) is a

novel finding. The data we have used represents an alternative source to official

survey data and at the aggregate level conforms to conventional findings on violent

crime. Further research will examine disaggregated data and focus on injuries to

specific gender and age groups. Injuries to women and young children are also the

result of domestic violence, which may require a separate analysis. While these data

do not have the richness of detail given in the BCS and RCS data sets, they have the

advantages of availability at a community level and relative high frequency. It

therefore provides an alternative data source for the analysis of trends and seasonality

in violence. On the basis of this study, ED data provide an objective complementary

measure of community violence and can be aggregated to measure regional and

economy-wide violence related harm.

The study shows that a one percent rise in the real price of alcohol would

equate to an economy wide reduction in ED assault cases of 5000 per year: a

substantial reduction in harm and utilisation of health resource.

                                                                                                                                                                     
are the TB rate, industrial production and bank and building society credit.
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Data Appendix
Independent Variables

Price of beer  –Monthly figures for the price of beer is available from the Office for
National Statistics (ONS) as input into the Retail Price Index (RPI). These are
available on an UK-wide basis only. However, the Campaign for Real Ale (CAMRA)
collects regional figures of beer. These figures are collected in March of the year,
prior to the budget announcement. The figures are simple averages of beer prices per
pint and include dates from 1989-2003 for beer for all the economic regions and the
UK. The method of constructing monthly figures from an annual survey of a single
month estimate is outlined for the case of beer prices.

The UK-wide price of beer (P) is a weighted average of the regional prices (Pi) over
the n economic regions (11 including Scotland and Wales).

The CAMRA figures were regressed on the RPI beer prices (P*) for March of each
year data was available. If the true relationships are described by the following set of
linear equations, where the εs are stochastic error terms:

The above set of equations can be estimated by a system with the following linear
restrictions.

The estimated parameters of αi and βi are used to generate a monthly series of
regional beer prices which will mimic the seasonal pattern of the ONS UK-wide data.
Table A1 shows the estimates of the parameters comparing freely estimated ordinary
least squares estimates with the restricted least squares estimates and Zellner
Seemingly Unrelated Regression Estimates (SURE).

Table A1 shows the parameter estimates αi and βi and the standard error of the
respective regression (S.E.).
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Table A.1
Parameter estimates

Region OLS Restricted OLS SURE

North West
Yorks & Humber
East Midlands
North
Wales
West Midlands
East Anglia
South West
South East
London
Scotland

α

-9.05
-11.2
-23.6
-16.9
-13.8
-25.9
-13.6
-18.7
2.509
-1.44
-16.4

β

.8412

.8878

.9890

.9588

.9323

.9895
1.026
1.033
.9659
.9982
1.050

S.E.

2.593
3.100
3.294
3.572
3.903
3.437
3.912
2.846
5.422
5.223
2.848

α

-7.22
-9.35
-22.6
-14.5
-10.4
-23.9
-11.3
-15.9
5.512
2.228
-15.2

β

.8358

.8823

.9859

.9518

.9220

.9834
1.020
1.024
.9540
.9872
1.046

S.E.

2.577
3.028
3.108
3.523
4.011
3.351
3.814
2.978
5.422
5.190
2.715

α

-7.59
-9.70
-22.8
-15.0
-11.2
-24.3
-11.8
-16.5
5.681
1.432
-15.5

β

.8369

.8833

.9864

.9533

.9243

.9846
1.021
1.026
.9565
.9896
1.047

S.E.

2.519
2.980
3.094
3.447
3.866
3.296
3.747
2.856
5.286
5.066
2.690

The real price of beer and lager was obtained by deflating the derived regional series
by the Retail Price Index excluding alcohol prices.

Regional House Prices – Monthly estimates of regional house prices were obtained
from the Nationwide Building Society website. The real price of housing was
obtained by deflating the regional observations by the monthly UK Retail Price Index.

Youth Unemployment Rate – Monthly figures for youth unemployment rate was
obtained from the Office for National Statistics

Proportion of regional population of ethnic origin – Annual data of the proportion of
the population of ethnic origin by economic region was obtained from current and
past issues of Regional Trends

Sport Dummy – 1 = June 1996, Euro Football Cup, Oct-Nov 1999, World Rugby Cup.
Zero otherwise.
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