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Summary 
 

Business surveys have been receiving increased prominence. They are 
regarded as an important complement to official hard data and they are also 
used as early economic indicators. It is because such data are available much 
earlier than the release of the official quantitative (hard) data, although the 
cost of that timeliness is its qualitative nature. 

The English Business Survey (EBS) is a relatively new addition to the set of 
business surveys in operation in the UK. The coverage of this survey is 
different from most other surveys, in that it exclusively covers only England. 
The EBS survey started in November 2011. It is a workplace based survey 
and 3000 workplaces are interviewed each month in the England, using a 
stratified sample design. The resulting EBS datasets are therefore repeated 
cross-sections, sampled using a complex survey design. 

This report aims to provide an analytical review of the EBS. By focusing the 
exploratory analysis on different aspects, and through which we hope to 
provide an understanding some of the properties of the EBS. In the first part 
of the report, we use publically available information to compare and contrast 
the EBS survey with other business surveys. These surveys include the 
Purchasing Manager Index conducted by Markit, the Regional Trends 
Surveys of the Confederation of Business Industry, the Quarterly Economic 
Survey of the British Chamber of Commerce, and the Business Confidence 
Monitor conducted by ICAEW/Grant Thornton. Comparison is made in terms 
of sample frame and coverage (including geographical and industrial 
dimensions), the period that the surveys cover and their publication 
frequency; the methodologies used to derive the aggregate data series; 
weighting methods adopted by the surveys; and the seasonal adjustment 
method used.  

The second part of this report presents an analysis of the EBS data at the 
aggregate level. We first look at the consistency between the aggregate 
performance (retrospective trend) and the aggregate expectation (prospective 
trend) with the aid of graphical illustration and evaluation statistics. We take 
into account the reference period the aggregate series are pointing to and 
make the comparison accordingly. We attempted to quantify the predictive 
power of the expectation series. The results show the expectation series 
appears to track the aggregate performance series in general, despite a 
tendency of over-estimation, and the two series appears to have high 
correlation. These results hold true for both aggregate output and aggregate 
employment and they are not appear to be sensitive to whether an alternative 
grossing factor is used. We also examine the relationship between the EBS 
qualitative aggregates with their quantitative counterparts (NIESR monthly 
GDP and the LFS employment data). We found evidence that the EBS output 
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performance balance statistic is a leading indicator of GDP growth; and robust 
contemporaneous correlation between the performance balance statistic and 
the employment growth rate. These findings are reinforced by cross-
correlation analysis.  

The third part of this report presents an analytical framework for analysis with 
the EBS data at the workplace level. Such framework is based on economic 
theory and it provides the basis of the workplace level analysis presented later 
in the report. We briefly discuss how unconditional and conditional 
correlations among variables, and thus provide a preliminary understanding of 
the analysis we then present in the analysis using workplace level EBS data. 
With the aid of equations, we outline the conditional relationships among the 
EBS variables and how they can be related. These equations form the basis 
of the multivariate analysis presented later. We also highlight the limitations of 
the analysis due to the statistical properties of the data.  

In the fourth part of this report, we present the findings from a multivariate 
analysis using workplace level EBS data. We conduct the workplace level 
analysis in two aspects: unconditional (bivariate) correlation analysis based 
on polychoric correlation and conditional correlation (multivariate) analysis 
using probability models (ordered probit and probit models). Results from the 
unconditional correlation analysis using a pooled sample show significant 
correlations among EBS workplace level variables in general and the findings 
are in line with economic theory. The breakdown of the unconditional 
correlation analysis into each wave and each region reveals certain variation 
of the correlation among the variables across time; but much less across 
regions. We then move on to the conditional correlation analysis. We take into 
account the impact of macroeconomic and specific shocks on the conditional 
correlations among variables by including different dummies in the models 
(employment size, industry, region and months). We found that these 
conditional correlations are significant in general regardless of whether 
different shocks are controlled for. Including the dummies only changes the 
estimated coefficients marginally, indicating the results are insensitive to 
macroeconomic and specific shocks. Though results show significant effects 
of employment size, industry and months, regional effects are found to be 
insignificant in general. We argue that if a longer sample period is available 
for analysis may lead to different results as economic conditions changes over 
time.  

The final part of this report concludes our findings. We also provide some 
suggestions of future analysis of the EBS data. We highlight the drawbacks 
we have learnt about the data from this study, and some limitation due to the 
short sample available to us for this study. We made recommendations on 
how the data can be improved and what can then be done to provide more 
insightful and meaningful interpretation of the data in future.  
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Introduction 

Understanding real time economic issues is a perennial problem for 
policymakers and economic agents. Official statistics are usually published 
with considerable lag. Increased prominence has been attached to business 
surveys. They are widely seen as an important complement to official ‘hard’ 
data. They are also used as early economic indicators since they are 
available in a more timely fashion than the official quantitative (hard) data, 
although the cost of that timeliness is its qualitative nature. In qualitative 
surveys firms or workplaces are asked a range of questions to which they 
provide categorical instead of quantitative answers. For example, they are 
asked whether output has decreased/expect to decrease; stayed the 
same/expect to stay the same, or increase/expect to increase.  

The English Business Survey (EBS) is a relatively new addition to the set of 
business surveys in operation in the UK. The coverage of this survey is 
different from most other surveys, in that it exclusively covers only England.  

The Department for Business, Innovation and Skills (BIS) commissioned the 
EBS in order to provide a monthly source of the state of the English regions. 
In this respect it can be viewed as a potential complement to the existing 
qualitative business surveys in understanding near term developments in the 
English regions and English economies. The EBS survey started in November 
20111. It is a workplace based survey and 3000 workplaces are interviewed 
each month in the England, using a stratified sample design. The resulting 
EBS datasets are therefore repeated cross-sections, sampled using a 
complex survey design. 

When interpreting the results from the EBS, we need to be acutely aware of 
the prevailing economic conditions. The EBS was commissioned with a 
backdrop of an absence of economic growth. At the same time, employment 
has continued to expand. The poor productivity performance since the end of 
the Great Recession remains a puzzle and must underpin any interpretation 
of the information content qualitative business surveys, such as the EBS2.  

Readers need to be aware of what this report can and cannot deliver. It is an 
exploration of dataset that is in its infancy. The analysis contained in this 
report is deliberately broad. The scope of the paper is designed to list how the 
EBS compares to other workplace/firm surveys, a limited investigation into the 
properties of macroeconomic variables derived from the survey, provide a 
framework for some analysis of the workplace level data, as well as some 
exploration of the some of the relationships within this data. The overall 
intention is to lay a foundation on which future analysis of the EBS can build.  

                                            

1 The coding in the EBS by TNS-BMRB in the raw data codes the month of interview as the 
release month rather than the reference month. The first month in the survey is the December 
2011 release. 
2 For a review of some of the proposed solutions to the productivity puzzle see OECD (2013).  
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Existing studies of qualitative survey data focuses on the use of the summary 
statistics from these surveys (Balance statistic). These studies include 
comparing the Balance statistic with aggregate quantitative data (see Driver 
and Urga (2004) and Pesaran and Weale (2006) for reviews of such 
comparisons). In the following section we present information on the different 
qualitative business surveys that include a regional dimension. The 
subsequent section focuses on the aggregate level analysis of the balance 
statistics.  

There has been comparison between aggregate hard data and qualitative 
firm-level data (see Mitchell, Matheson and Silverstone (2010) and Mitchell, 
Smith and Weale (2005)) which provides a limited picture of how the two sets 
of data relate. However, recently Lui et al. (2011a,b) analyse the relationship 
between the micro-level qualitative and quantitative data and assess the 
reliability of the former in predicting the quantitative outturns (Lui et al., 
2011a).  

These analyses have been performed on longitudinal datasets. The panel of 
EBS data we use is a set of repeated cross sections. We derive a framework 
for the analysis that then guides bivariate and multivariate analysis of the 
workplace level data. It should be stressed that the analysis is exploratory. 
We would expect future analysis to focus more exclusively on particular policy 
questions or economic hypotheses rather than a broad approach to a set of 
questions of economic interest. In addition, the survey is in its infancy. The 
survey has potential, but it will be a number of years yet before we can truly 
test whether this potential has been realised. 

 

Qualitative business surveys 

Qualitative business surveys are readily used to inform us of the current state 
of the economy. The outputs from such surveys are published with 
considerably less of a lag than official statistics and are used by many as an 
input into nowcasts for the ‘state’ of the economy. While they dominate the 
non-official information flow at the national level in the UK, many of these 
surveys typically have a home nation/English region dimension. 

In this section we summaries the core information of the five qualitative 
business surveys that provide information on the nine English regions3. The 
five business surveys are: the English Business Survey (EBS), funded by BIS 
and implemented by TNS-BMRB; the Purchasing Manager Index (PMI) of 
Markit; the Regional Trends Survey (RTS) of the Confederation of Business 
Industry (CBI); the Quarterly Economic Survey (QES) of the British Chamber 

                                            

3 The English Business Survey covers more than just ‘business’ workplaces. Nevertheless, 
we refer to all these as business surveys for ease of reference. 
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of Commerce (BCC) and the Business Confidence Monitor (BCM) of 
ICAEW/Grant Thornton. 

We have used publically available information sources, together with some 
enquires to the survey providers. We focus on the details of the sample and 
surveying method, period of coverage and publication frequency, the reporting 
methodologies (typically a variant of a balance statistic), the survey weighting 
procedure used and whether the data is seasonally adjusted. The core 
information about these business confidence surveys is summarised in Table 
1 below. Details on each of the surveys can be found in Appendix A. 

We focus on surveys that have regional coverage. The output from each of 
the surveys is reported as some variant on a balance statistic. The EBS has a 
far broader coverage of the industrial structure of England than the 
comparator business surveys. In particular the EBS has a sampling frame that 
extends beyond the private sector, while the stratified sample is designed to 
ensure industries such as agriculture and the utilities are represented. 

The EBS stands out in this regard as it is the only one where data are 
available on a subregional (NUTS2) and LEP level. The EBS, by definition, 
excludes the home nations of Wales, Scotland and Northern Ireland from its 
sampling frame.  

Each of the surveys’ has their own weighting methods in order to derive 
estimates representative of the population rather than just the sample. For all 
employment size of the workplace or firm play an important role. In the case 
of the RTS and BCM the weights applied are adjusted by official output data 
published by the Office for National Statistics (ONS). 

At present the EBS is inhibited by a short time series. This is unsurprising 
given the first month’s sample refers to October 2011. This is not the case for 
the comparator surveys. For example, the RTS time series if available from 
the second quarter of 1992, while the QES has been undertaken since the 
first quarter of 1989.  

Responses to the EBS are seasonally unadjusted. As we discuss below the 
current length of the EBS time series is not long enough to allow seasonal 
adjustment. This is no the case for the comparator surveys, yet all but the PMI 
are seasonally unadjusted. However, this refers to the data are officially 
published and obviously does not preclude users of the data from seasonally 
adjusting for their purposes. 

 

 



Table 1. Summary Table of business surveys 

 EBS CBI BCC PMI BCM 

Frequency 
Monthly & 
Quarterly 

Monthly & 
Quarterly 

Quarterly Monthly Quarterly 

Achieved 
responses 

~3,000 ~ 500 ~ 7,500 ~1,500 ~1,000 

Industry 
coverage 

Total 
economy 

Manuf only
Manuf & 
services 

Manuf & 
services 

Production 
&Services 

Geographical 
Coverage 

England, 
regional, 

NUTS2 and 
LEP  

UK, 
regional 

(quarterly 
frequency 

only) 

UK, regional UK, regional UK, regional 

Sampling 
frame 

IDBR 
CBI 

members 
BCC 

members 
PMI 

subscribers 
ICAEW 

Members 

Weighting 
procedure 

Employment 
(economic 
importance 

weights) 

Dist of 
companies 

by size 
(emp or 
output) 

Employment 
size of 

company  
Employment 

Employment, 
Turnover 

Seasonally 
adjusted? 

No No No Yes No 

 

Aggregate level analysis 

Introduction 

The qualitative business surveys are typically used to provide more timely information on 
the state of the economy as their publication lags are much shorter, when compared to 
official statistics. Furthermore, qualitative survey data are usually seen as representing the 
‘true’ state of the economy, when doubts are raised about official economic statistics (see 
Ashley et al. 2005). The common approach is to use the aggregate outputs from these 
surveys to estimate, in particular, the rate of economic growth (GDP growth). 

The focus of this report is not to estimate models that explore the ‘predictive’ power of the 
EBS. This is largely due to the narrow window of time that the EBS has existed for, 
precluding a more detailed analysis of the relationship between the qualitative data from 
the EBS and the quantitative official statistics. Rather aggregate level analysis aims to 
explore some properties of the aggregate level data derived from the EBS. Using output as 
an example; we examine whether EBS output performance relates to EBS output 
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expectation via graphical illustration and correlation analysis. We also examine the 
relationship between EBS output performance and expectation with NIESR monthly GDP 
via cross-correlation analysis. Autocorrelation analysis of the EBS aggregate output series 
is also conducted to examine the temporal properties of the series.  

The short time series inhibits, not just our approach to the analysis of the data, but the 
strength of any inference on the correlation between certain indicators. EBS data is not 
seasonally adjusted. Users of the data are, therefore, at times exposed to perceiving a 
change in the value of an EBS indicator through time that is due to seasonal factors. It also 
introduced bias into any analysis that attempts to derive an estimate of the correlation with 
a seasonally adjusted variable. The fact that the time series is not currently seasonally 
adjusted is itself a feature of the short time series currently available. The small sample 
size available for the analysis restricts a robust interpretation of the results. A more 
appropriate interpretation would be along the lines of an ‘illustration’ of the relationship 
between the times series of particular variables of interest. 

The purpose of this chapter is to investigate the relationship between the different 
aggregate indicators derived from the EBS. We also introduce some preliminary analysis 
of the relationship between EBS variables and official statistics. This is an important point 
to stress, the analysis can only be considered preliminary given the limited time series 
available for the analysis. The analysis in this chapter is also intended to inform us about 
the performance of the EBS indicators as a lead or lagging indicator of official statistics. 
We also analyse the output and employment performance from the EBS against the 
expectations from previous waves of the EBS. 

 

Part 1: Qualitative data 

Qualitative performance and qualitative expectation balance statistics 
We refer to the backward looking variables as performance, since these are designed to 
measure the performance of some economic variable with respect to the recent past. We 
refer to the forward-looking variables as expectation. This terminology is consistent with 
the monthly reports published by BIS4. The variables we examine throughout are derived 
from questions that ask workplace respondents about an indicator of interest and whether 
this has/is expected to increase, remain the same, or decrease over the reference period. 

From these responses we compute balance statistics. That is the number of workplaces 
who respond with an increase less the number of workplaces that report a decline. A 
positive balance statistic is typically viewed of as indicating that the latent variable of 
interest expanded, while a negative balance statistic implies contraction. While different 
magnitudes to these variables are typically viewed as indicating different rates of change, 
bias in response due to such things as measurement error or threshold effects make such 
inference difficult.  
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4 See for example https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/203470/bis-
13-p139c-english-business-survey-march-2013.pdf 
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We analyse these backward and forward looking balance statistics for the period of 
October 2011 to December 2012.  As noted previously, the short time period available 
inhibits the seasonal adjustment of these series.  

 

Aggregate qualitative output indicators 
The output performance question in the EBS asks whether the volume of output in the 
reference month was higher, the same or lower than 3 months ago. While the expectation 
question asks whether the respondent expects the volume of output 3 months later to be 
higher, the same or lower than in the reference month. Due to the way the questions were 
asked, the performance answers already reflect the actual change in the reference month 
as compared to 3 months ago, and answers to the expectation question reflect the 
expected change 3 months later as compared to the reference month5.  

Let t denote the reference month, t+3 thus denotes three months after the reference 
month. If the output expectation question asks the workplace to report, at month t, their 
expected change in volume of output three months later (i.e. at t+3), relative to their output 
in the reference month t. Then output expectations can be viewed as the aggregate 
forecast made by the workplaces, in the reference month, about their output growth three 
months into the future. The aggregate output performance reported by the workplace at 
month t+3 thus gives the actual realisation of the output change three months later relative 
to the reference month. In other words, the expectation balance statistics can be 
interpreted as the aggregate qualitative forecasts for the output change in t+3 relative to 
month t with respect to the performance balance statistic reported in month t+3.6   

To assess the consistency between the expectation and performance balance statistics, 
we compare the aggregate expectation made for reference month t relative to month t+3 
with the performance reported for reference month t+3 relative to month t. This approach 
shrinks our, already small sample, by three data points. 

Figure 1 plots the balance statistics of output expectation alongside the balance statistics 
of the output performance. Figure 1 shows that although the expectation appears to track 
the performance well, it has over-estimated the actual change in output in general. The 
exception is that it has under-estimated the negative change for the 3-month period 
October 2011-January 2012 and the positive change for the 3-month period November 
2011-February 2012.  

As aforementioned, the expectation reported in the reference month t about three months 
later (t+3) can be viewed as an aggregate output forecast formed at month t about month 
t+3. So comparing this aggregate series with the performance series reported at month t+3 
(about the output change relative to month t) can give some indication of how well the  

                                            

5 We define these periods as the ‘reference periods’. 
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6 Note, fieldwork is takes place in month t+1. So although expectation is made in t+1, workplaces are asked 
to make the expectation based on month t. 
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Figure 1. Balance statistics of output performance and expectations 
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output expectation predicts the output performance. We evaluate the explanatory power of 
the EBS aggregate output expectation using squared forecast error. That is, the squared 
difference of the output expectation reported in month t from the output performance 
reported in month t+3.  Figure 2 shows the plot of the squared error of the expectation 
relative to the performance. If one is to interpret the qualitative expectation as the 
aggregate qualitative forecasts for the output change in t+3 relative to month t as 
aforementioned, this plot reflects the squared forecast errors of the aggregate qualitative 
expectation. Consistent with Figure 1, the forecast errors became largest for the reference 
period December 2011-March 2012, indicating a larger inconsistency between the 
qualitative expectation and performance reflected in the aggregate balance statistics. The 
forecast error is largest for the prediction made for the period March 2012-June 2012, and 
it has subsequently moved noticeably much closer to zero. 
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Figure 2. Squared error of output expectation 
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Table 2. RMSE of the qualitative series and the correlation between the expectation 
(prospective) and the performance (retrospective) 

RMSE of output expectation 0.113

Correlation between output expectation made at time t and performance 
reported at time t+3 

0.906

RMSE of employment expectation 0.036

Correlation between employment expectation made at time t and performance 
reported at time t+3 

0.914

 

We have also computed the root mean squared errors (RMSE)7 for the output expectation 
relative to the output performance. This statistic is reported in Table 2. Such statistics are 
useful when comparing the accuracy of the forecast of interest to a naïve rule such as a 
forecast derived from a random walk. The sample period is too small to make such an 
assessment meaningful at this stage. It is because no long term pattern of 
fluctuation/changes, and no trend and cycle can be observed from a short time series. This 
hinders any general conclusion to be drawn about the forecasting ‘power’ of the 
expectation data. Of course one can still draw a conclusion of how well the expectation 
series has predicted the output performance over the short period we are examining. But 

                                            

7 The RMSE is 
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one cannot tell, for example, under what economic condition can the output expectation 
better predict the output performance, nor one can observe under what economic 
conditions its predictive powers are worse. The value of the correlation coefficient, as also 
reported in Table 2, between the aggregate qualitative expectation and the aggregate 
qualitative performance is large, which indicates a high correlation between these two 
series8. However, one should note that such high values could be biased due to a short 
sample period.  

 

Aggregate qualitative employment indicators 
The performance question asks the respondent at each workplace whether the average 
number of people working in the reference month was higher, the same or lower than 3 
months ago. While the expectation question asks about whether the respondent expects 
the average number of people working 3 months later to be higher, the same or lower than 
the reference month. Similar to the questions regarding output, the retrospective answers 
already reflect the actual change in the reference month as compared to 3 months ago, 
and prospective answers reflect the expected change 3 months later as compared to the 
reference month. We again compare the expectation made for reference month t relative 
to month t+3 with the performance reported for reference month t+3 relative to month t.  

Figure 3. Employment performance and expectation balance statistics 
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Figure 3 plots the balance of employment expectation alongside the balance statistics of 
the employment performance. The employment expectation balance statistic seems to 
track the actual employment performance well. In a similar fashion to the qualitative output 
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8 The estimated correlation coefficient lies within the range 1 , with the positive bound representing perfect 
positive correlation and the negative bound representing perfect negative correlation. A figure of 0 
represents no correlation between the two variables. 
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expectations, the expectation of employment change appears to have over-estimated the 
actual employment performance from the reference period January 2012-April 2012. 
However, expectations made prior to that, i.e. for the first two reference periods October 
2011-January 2012 and November 2011-February 2012, appear to have underestimated 
the actual change. However, the graphical illustration does show that for some periods in 
particular, the qualitative employment expectation is highly consistent with the qualitative 
employment performance. These periods can be clearly seen in Figure 4. Figure 4 plots 
the squared error of the employment forecast error with respect to the actual qualitative 
employment performance. There is a noticeable spike in the forecast error for the 
reference period April 2012-June 2012.  

Figure 4. Squared error of employment expectation 
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In fact, in Table 3 the RMSE of the qualitative employment forecast relative to the 
qualitative outturn appears to be smaller than the output expectation. It provides evidence 
that the aggregate qualitative employment forecasts are more accurate than the qualitative 
output forecast. The aggregate qualitative employment expectation also appears to be 
highly correlated with the aggregate qualitative employment performance. 

Table 3. Correlation between the performance and expectation indicators 

Output performance at time t and Employment performance at time t 0.749

Output expectation and employment expectation 0.862

Output expectation at time t and employment performance at time t+3 0.860

Output performance at time t+3 and employment expectation at time t 0.620
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The relationship between qualitative output and qualitative employment series 
Put simply, economic theory suggests that changes in the demand for products and 
services produced by a workplace should cause changes in the demand for labour at that 
workplace. Given that the EBS data provides us with only near-term developments in 
output and employment, it might well be that we are measuring data over too short a time 
period to identify these features. However, at an aggregate level it may well be possible to 
identify at least a correlation between output and employment changes. We use the 
performance and expectation balance statistics for both output and employment in order to 
investigate the presence of correlation.  

All available data points are used in evaluating the correlation between the two 
performance series. However, three data points are lost in evaluating the expectation 
variables with respect to the performance series. Since for a particular reference month, 
the performance variables are reported 3 months after the expectation is made, the first 
three months of the EBS do not have corresponding expectations with which to map onto 
from earlier months. The computed correlation coefficients are for (1) output performance 
and employment performance; (2) output expectation and employment expectation; (3) 
output expectation and employment performance; (4) output performance and employment 
expectation. The values of all 4 correlation coefficients are greater than zero, indicating 
positive relationships between the qualitative output and employment series. The final third 
correlation is difficult to interpret. The strong positive correlations could just well be a 
feature of the small sample period with which we have to compute the correlation. To 
some extent, it is a useful reminder that we should not place too much weight on results 
that are the result of a very limited dataset. The final correlation could well be related to 
output leading employment in standard economic theory. That is positive output 
performance causes the expectation of increasing future employment. However, the 
missing link in this process is the expectation for future output. If output performance were 
expected to deteriorate, an increase in employment would not be expected, all else equal. 

Figure 5 plots the balance of the output expectation and the balance of employment 
expectation. While Figure 6 plots the balance statistics of the output performance and the 
balance of employment performance. The employment expectation appears to follow the 
same pattern of the output expectation. The same finding applies to the output and 
employment performances. However, in both plots the employment series appear to be 
less volatile (flatter) than the output series. This finding is supported by a larger standard 
deviation of the output expectation/performance than the employment 
expectation/performance. This is broadly consistent with what official statistics suggest, 
where the standard deviation of output growth has exceed the variance of employment 
change over the sample period. 
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Figure 5. Output and employment expectation balance statistics 
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Figure 5 plots the balance of the output expectation and the balance of the employment 
performance. The two series appear to follow the same trend in general, while the 
employment performance series appears to be flatter than the output expectation series. It 
suggests that while expectation of output changes were made in advance the actual 
change in employment, which is reported 3 months later, are consistent with the former. 
However, as noted previously there is no intuitive reason as to why the output 
expectations and employment performance should be correlated to the degree that they 
are. As Figure 6 suggests, the strong correlation coefficient reported in Table 3 is simply 
related to the fact that both have consistent positive balances over the sample period. 

Figure 6. Output and employment performance balance statistics 
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Figure 7. Output expectation and employment performance balance statistics 
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Figure 8 plots the balance statistics for output performance and the employment 
expectation. The correlation between the two is relatively high. The normal relationship 
between output and employment is one of employment lagging output. Such a high 
correlation could be interpreted as a relationship consistent with this. However, the short 
sample period again, limits such a strong interpretation of the data. In addition, the 
underlying assumption was that employment lagged changes in output by 3 quarters (see 
for example, HM Treasury, 2009). However, over the course of the crisis employment 
developments have surprised on the upside. For example, between the first quarter of 
2008 and first quarter of 2013, employment had increased by 0.7 per cent, while output 
was 3.9 per cent lower9. Between the fourth quarter of 2011 and first quarter of 2013, 
approximating our sample period, the increases are 1.9 per cent and 0.3 per cent, for 
employment and output respectively. 
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9 Using official statistics available at the end of June 2013. These data are seasonally adjusted. 
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Figure 8. Output performance and employment expectation balance statistics 
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Adjusting the grossing factor 

As opposed to the existing grossing factor that weights the data using only employment 
information, we have also applied an additional grossing factor when producing the 
balance statistics output series. This additional grossing factor builds on the existing 
employment weighted data by adjusting the grossing up of the balance statistic to take 
account of the industry gross value added (GVA) shares for each region10. The principle 
underpinning this is that employment weights implicitly assume labour productivity is equal 
across industries and regions. Given that ONS data shows this is not the case, adjusting 
the grossing factor for the output series with using region and industry specific GVA should 
minimise any bias that the underlying productivity assumption introduced11. 

In order to investigate how sensitive the results we have presented for analysing the 
correlation between different balance statistics to this additional grossing factor, we have 
replicated the analysis presented above, but with the new grossing factor. 

Before we move to further analysis, we first look at the change the standard deviations of 
the aggregate output series computed using the new grossing factor, as reported in Table 
4. Both the performance and expectation output series, derived using the alternative 
grossing factor, appear to have higher standard deviations than the series that are derived 
with the employment based weights. This suggests that application of the alternative 
grossing factor has increased the volatility of the series. This is intuitive. The use of 
employment weights, by definition, under-weights the output contribution of higher than 

                                            

10 We call this new grossing factor “GVA adjusted” as opposed to the existing grossing factor which relies on 
employment weights. The GVA adjustment is based on the GVA data for 2010 published in the Regional 
Accounts. We use the December 2012 vintage of the Regional Accounts. 
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11 Note the new grossing factor is not applicable to the employment variables. 
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average productivity sectors, such as the broad production sector and construction. These 
series have been volatile over the course of the crisis and as such should lead to a 
heightened degree of volatility in any balance statistic for the EBS. 

Table 4. Standard deviation of the output series derived with different grossing 
factors 

 

 

 

 

Variable Employment weight GVA adjusted grossing 
factor 

Output performance 0.090 0.101 

Output expectation 0.144 0.164 

Figure 9 then plots the balance of output expectation alongside the balance of output 
performance, when both series are computed with the alternative grossing factor. It is not 
surprising to see that both series appear to follow the same pattern as that in Figure 1. The 
alternative grossing factor does not change the trend of the output balance series as the 
grossing factor is not time varying. Figure 10 then plots the squared error of the output 
expectation computed with the additional grossing factor. Once again, this plot follows the 
same pattern through time as that reported in Figure 2. 

Figure 9. Output expectation and performance balance statistics (GVA grossing 
factor) 
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Figure 10. Squared errors of output expectation (GVA grossing factor) 
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Table 5 presents the RMSE of the output expectation and the correlation of the output 
expectation and the output performance statistics. Compared with Table 2, output 
expectations remain the same. It suggests the alternative grossing factor does not change 
the predictive power of the prospective series. In other words, over the sample period the 
forecasting performance of the output expectations series is invariant to grossing factor 
applied. The correlation between the retrospective and prospective output remains very 
large; compared with Table 2, accounting for the additional regional-industry output 
information in aggregation increases the correlation between the two output series very 
marginally. However, as noted previously, the correlation coefficient can be biased due to 
the short sample period. 

Table 5. RMSE of output expectation and correlation between output expectation 
and performance (GVA grossing factor) 

RMSE of output expectation 0.113 

Correlation between output expectation at time t and performance at 
time t+3 

0.912 

 

 

Analysis of the employment indicators and the GVA adjusted output 
indicators 

To assess whether the application of additional grossing factor changes the relationship 
between output and employment, we have re-computed the correlation coefficients 
between these series and these are reported in Table 6. As aforementioned, we use the 
maximum number of data points available to derive the correlation between the two 
performance series. As previously, the sample is reduced by three data points when it 
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comes to deriving and evaluating the performance and expectation series. This is due to 
the reporting of performance 3 months after the expectation is made. We can see that the 
application of the additional grossing factor to the output series have only marginally 
increased the correlation coefficients.  

Table 6. Correlation between the performance and expectation balance statistics 
(output series have GVA adjusted weight applied) 

Output performance at time t and Employment performance at time t 0.795 

Output expectation at time t and employment expectation at time t 0.869 

Output expectation at time t and employment performance at time t+3 0.885 

Output performance at time t+3 and employment expectation at time t 0.641 

 

In fact, if we examine the relationship between the GVA adjusted output series and the 
employment series, we can see that their relationship does not appear to be sensitive to 
whether the alternative grossing factor is applied to the output balance statistics. 

Figure 11 plots the balance statistics of the GVA adjusted output expectation and the 
employment expectation. Figure 12 plots the GVA adjusted output performance and the 
employment performance balance statistics. Figure 13 plots the balance of the GVA 
adjusted output expectation and the balance of the employment performance. Figure 14 
plots the balance of the GVA adjusted output performance balance statistic and the 
balance statistic of the employment expectation. All four graphs present patterns that are 
consistent with their pairwise comparator reported in Figure 5 to Figure 8.  

Figure 11. Output (GVA adjusted) and employment expectation balance statistics 
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However, Figure 11 shows that the GVA adjusted output expectation series appears to be 
‘flatter’ than the output expectation weighted with the standard grossing factor between the 
reference period Oct 2012-Jan 2013 and Dec 2012-Mar 2013. Comparing Figure 12 with 
Figure 6, for the reference period Aug 2012-Nov 2012, suggests that there was a sharper 
drop in the GVA adjusted output performance balance statistic appears to be sharper than 
that of the standard weighted output performance. Such developments are not a significant 
surprise given the larger standard deviation associated with the GVA adjusted balance 
statistic than the standard weighted balance statistic of output performance. Figure 6 and 
Figure 12, both highlight the fact that the sample standard deviation of the employment 
performance balance statistic is of a smaller magnitude than either weighted output 
balance statistic series. Given the greater volatility of the GVA adjusted output 
performance balance statistic, it is perhaps unsurprising it appears to have sharper 
changes to its level, as Figure 11 to Figure 14 suggest. 

Figure 12. Output (GVA adjusted) and employment performance balance statistics 
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Figure 13. Output (GVA adjusted) expectation and employment performance 
balance statistics 
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Figure 14. Output (GVA grossing factor) performance and employment expectation 
balance statistics 
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The above findings suggest that the results are invariant to the grossing factor applied to 
the output balance statistics. As Figure 15 shows, the balance statistic differs marginally 
using the GVA grossing factor, for the sample period available. Nevertheless, as Figure 15 
shows, there is tentative evidence that the GVA adjusted grossing factor results in more 
volatile output balance statistics. We reiterate the point that sample sizes are small in this 
analysis, while it is also possible that the estimated relationships are a feature of the 
specific time period of the analysis, and may change as the UK economy moves towards a 
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period of more robust output growth. With regards to the volatility of the output balance 
statistics, it will be of interest for the EBS research team to investigate the effect of using 
NUTS 2 level grossing factors as well as to investigate the impact of varying these weights 
through time12. In the subsequent analysis we use the GVA adjusted grossing factor for 
output balance statistics as this is assumed to derive a more precise approximation of the 
state of output growth in the economy.  

Figure 15. Output performance using different grossing factors 
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Part 2: An analysis of the relationship between the qualitative and 
quantitative indicators 

Analysis of output 

The preceding analysis shows that results are insensitive to different grossing factors. 
Since we assume that the GVA adjusted output balance statistics are a closer 
approximation of the state of output growth in the English economy13, and it is these 
output series that we use through the remainder of this aggregate level analy 14sis . 

                                           

For quantitative output, since GDP is published quarterly, monthly GDP values are 
unobserved. To facilitate comparison between the qualitative and quantitative aggregate 

 

12 The suggested convention would be to weight the balance statistics in previous years using the historical 
regional accounts, but to impose the grossing factor from the last available year to subsequent years in the 
EBS. However, this will expose EBS balance statistics to revision as and when the ONS revise the Regional 
Accounts. 
13 This is due to the variation in industry-region productivity that the GVA grossing factor incorporates. 
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14 With a longer time series in place such a hypothesis can be tested, and we recommend that BIS review 
this in due course. 
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while using the maximum number of data points, we use NIESR’s monthly estimates of 
GDP15. These monthly GDP estimates are consistent with the latest vintage of the official 
GDP figures published by the ONS16.  

Month-to-month movements in economic aggregates are particularly volatile. We focus on 
the growth rates of three month rolling averages for the monthly GDP series and three 
month rolling averages for the balance statistics in the following analysis. However, this 
does restrict our monthly sample by two data points, leaving us with a total of 13 for the 
analysis. ‘Pooling’ the balance statistics will also minimise the variation caused by 
sampling variability in the EBS.  

There are some additional caveats concerning the analysis of the output indicators. The 
monthly GDP estimates are seasonally adjusted, but, as noted previously, the balance 
statistics from the derived from the EBS are not seasonally adjusted. The EBS also asks 
respondents to report the annual change in output. We utilise this information to check the 
sensitivity of our results are to the inability to adjust the EBS balance statistics for seasonal 
factors. Note that while using the three month rolling averages for the balance statistics in 
the analysis already allows one to smooth out the volatility in the series. The annual 
change in output series should be largely immune to the effect of seasonality. Therefore, 
as well as presenting the results that focus on comparing the growth rates of three month 
rolling averages for the monthly GDP series and the three month rolling averages for the 
balance statistics; we also present a comparison of the three month rolling averages of the 
balance statistics from the annual change in output with the annual rate of growth derived 
from the NIESR’s monthly GDP estimate. Presenting two sets of comparisons should allow 
us to see how sensitive the outcomes are to seasonality. 

While both the quantitative and qualitative indicators measure change in output, they are 
not on an equivalent scale. As such the charts below should not be interpreted as an 
under- or over-estimation on the part of a balance statistic. We use two vertical axes for 
the graphical illustrations. However the patterns of the qualitative and quantitative 
aggregates can still be observed.  

We compute the correlation between the rolling three-month average of the balance of 
output performance at reference month t and the growth rate of the three-month averages 
of monthly GDP at reference month t as reported in Table 6. The value of this correlation 
coefficient is negative. That is, the three month rolling average of the output performance 
balance statistic is inversely related to economic growth, as measured by monthly GDP. 
However, the magnitude of this correlation is close to zero (-0.109), suggesting little 
correlation between the two indicators. Figure 16 plots the trends of the two series, which 
do not appear to be very consistent over time.  

                                            

15 Note the EBS measures output changes for England in our analysis. Monthly GDP measures output 
change for the UK. We are implicitly assuming that the inclusion of the other three home nations in the 
monthly GDP estimate (Wales, Scotland and Northern Ireland) does not bias the results. In the long run this 
may not be much of a concern. As Armstrong (2012) shows, the economic cycles of the UK and Scotland 
are closely correlated. Over the short-run, such as our sample period, such patterns may not hold. 
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16 We use GDP at basic prices as this is likely to closely represent the answers by respondents on the 
changes in the volume of their output. Details of underpinning NIESR’s monthly GDP estimates methodology 
are published in Mitchell, Smith, Weale, Wright and Salazar (2005). 
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Figure 16. EBS output performance at time t and GDP growth at time t 
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Note: three month rolling averages. 

 

However, lagging the output performance balance statistic by three periods (i.e. at 
reference month t-3), and re-computing the correlation coefficient with the monthly GDP 
growth rate at reference month t, as reported in Table 7, leads to a sharp rise in the value 
of the correlation coefficient (to 0.732). This relationship is plotted in Figure 17. While there 
is little contemporaneous correlation between the EBS output performance balance 
statistic and GDP growth, there is tentative evidence of positive association between 
contemporaneous GDP and the EBS output performance balance statistic from three 
months previous: the EBS output performance balance statistic is a leading indicator of 
GDP growth.  
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Figure 17. EBS output performance at time t-3 and GDP growth at time t 
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We repeat the above exercise, but exploring the relationship between the EBS output 
expectation balance statistic and GDP growth. The correlation coefficients are reported in 
Table 7. The expectation made at time t for three months into the future has a positive 
correlation with GDP growth in the three months to time t (a correlation of 0.254). Figure 
18 plots this relationship. While the pattern is relatively similar divergence towards the start 
and end of the sample period have helped depress the overall correlation. Expectations 
made three-months prior to the current month (t-3) do not appear to have a significant 
correlation with GDP growth in the three months to month t (a correlation of -0.051). The 
pattern of the expectation balance statistic and the GDP growth rate are plotted in Figure 
19.  

Table 7. Correlation coefficients between output balance statistics and GDP growth 

Correlation between the output performance balance statistic at 
month t and GDP growth at month t 

-0.109 

Correlation between the output performance balance statistic at 
month t-3 and GDP growth at month t 

0.732 

Correlation between the output expectation balance statistic at 
month t and GDP growth at month t 

0.254 

Correlation between the output expectation balance statistic at 
month t-3 and GDP growth at month t 

-0.051 
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Figure 18. EBS output expectation at time t and GDP growth at time t 
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Figure 19. EBS output expectation at time t-3 and GDP growth at time t 
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These results suggest an association between GDP growth and both past performance 
and expectation balance statistics from the EBS. For the sample period under scrutiny the 
expectation balance statistic appears to have a contemporaneous association with GDP 
growth, even though it is forward looking from the reference month. The statistics suggest 
the performance balance statistic is a leading indicator of GDP growth. Overall, there is 
tentative evidence of a relationship between EBS balance statistics and GDP growth. As 
the sample period available for analysis is extended, such a relationship can be tested 
more fully. A larger sample will allow for robust tests of the significance of findings, while 
also providing us with an understanding of whether the relationships we observe are 
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simply a feature of the specific sample period. The results suggest a role for both balance 
statistics and a larger sample period will allow the use of multivariate analysis to estimate 
this more complex relationship and determine the information content of the EBS with 
regards to nowcasting the UK economy. One question of interest this would allow is to 
determine the information of the EBS alongside a set of indicators in determining the 
current rate of economic growth in the economy. 

 

Analysis of output: annual rates of change 

The EBS also asks about the annual change in output. Such responses should be largely 
immune to the effects of seasonality even though the series of the balance statistics 
derived from these responses, i.e. the balance of annual output performance, are not 
seasonally adjusted. We investigate the correlation between a three-month rolling 
averages of balance statistics from this series and the annual rate of growth derived from 
the NIESR’s monthly GDP estimate. 

We analyse the relationship between the balance statistic for the output performance over 
the past year and the annual change in the monthly GDP estimate. We analyse the 
association where each data point is an individual month and also for those for rolling 
three month averages.  

Table 8 reports the correlations for each of these dimensions. Both correlations suggest a 
positive relationship between the balance statistics and GDP growth (0.387 for the monthly 
data points and 0.128 for the rolling three month averages). However, the correlation for 
the rolling three month average is around a third of that where each data point is a single 
month. Figure 20 presents the monthly data. The EBS balance statistic does not appear to 
capture the sharp monthly movements in GDP in June and July 2012. The sharp drop in 
GDP in June is associated with the changes to Bank Holidays for the Queen’s Jubilee 
Celebrations. The month of July saw a sharp rebound in output as the economy returned 
to a ‘normal’ month of working days. The EBS does not appear to have captured such 
developments. It is such developments that likely depress the magnitude of the correlation 
between the two series. Such events are specific to certain periods and as the sample 
period for analysis extends it is possible that the correlation between the two series will 
increase. 

Table 8. Correlation coefficients for annual changes in output 

Correlation between balance statistics for annual output change at 
month t and the annual change in monthly GDP 

0.387 

Correlation between balance statistics for annual output change at 
month t and the annual change in monthly GDP (rolling three 
month averages) 

0.128 

 

35
 



   Exploratory Analysis of the English Business Survey 

 

Figure 20. The balance statistic of the annual change in output and annual rate of 
growth of monthly GDP 
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Figure 21 plots the annual changes for rolling three month averages of both variables. As 
in the case of the single month data points plotted in Figure 20, the drop in output in June 
is not captured in the EBS balance statistic. However, the chart also highlights the 
divergence between the two series over the first and second half of the sample period, 
explaining why the correlation coefficient is around a third of the single month data points. 
Nevertheless, the correlation is still positive and it is possible that a greater positive 
relationship would be found between the two series. Certainly, the evidence is not enough 
to reject the evidence of positive correlations between GDP growth and EBS balance 
statistics. 

With the arrival of more data points, it would be a useful exercise to experiment with the 
variations in the leads and lags of this series. It may well be with less than three years of 
data the annual rate of change may allow some simple nowcasting models to be derived 
for the English economy. 

36
 



                                                             Exploratory Analysis of the English Business Survey 

Figure 21. The balance statistic of the annual change in output and annual rate of 
growth of monthly GDP (rolling 3 month averages) 
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Analysis of employment 

The analysis of employment follows a similar approach to the previous analysis of output. 
We investigate the relationship between balance statistics derived from the EBS and the 
rate of growth in the official estimate of employment. There are, however, some important 
differences with the preceding analysis of output. The official employment series is derived 
from the Labour Force Survey (LFS) and is available for England, rather than the UK; is 
not seasonally adjusted, but available only on rolling three month average basis17. Overall, 
therefore the quantitative data is a closer approximation to the latent variable the EBS 
balance statistics are predicting.  

We investigate the relationship between the balance statistics from the EBS with their 
quantitative counterpart. Table 9 reports the correlation coefficients from this analysis. The 
results suggest a relatively robust correlation between the performance balance statistic 
and the employment growth rate at time t (0.722). This correlation coefficient is noticeably 
greater than the association between the employment expectation balance statistic and 
employment growth at time t (0.233). In other words, employment growth has a high 
degree of association with past employment change balance statistic covering the same 
rolling three-month moving average period. Such a result is promising. The sign of the 
correlation coefficient is correct, and the strength of the relationship suggests the EBS 
balance statistic may well be a timely indicator for employment developments in England. 
The positive correlation between employment growth and employment expectations  

                                            

17 This restricts the analysis to 13 data points. 
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Table 9. Correlation coefficients of the employment indictors 

Correlation between the employment performance balance 
statistic at month t and employment growth at month t 

0.722 

Correlation between the employment expectation balance 
statistic at month t and employment growth at month t 

0.233 

Correlation between the employment performance balance 
statistic at month t-3 and employment growth at month t 

0.040 

Correlation between the employment expectation balance 
statistic at month t-3 and employment growth at month t 

0.830 

 

suggests that both EBS balance statistics may well be useful predictors for employment, a 
test of which can be performed when more waves of the EBS have been undertaken. Of 
course, there is also the risk that these relationships, for which we have provided tentative 
evidence, are simply a product of this particular juncture for employment, and that they will 
not hold in the coming years. Figure 22 and Figure 23 plot the performance and 
expectation balance statistics, respectively, against employment growth. As Figure 22 
shows, employment performance has tracked employment growth relatively closely, with 
the three months to March 2012 the exception. This outlier could simply be to sampling 
variability. Figure 24, on the other hand, shows the difference between employment growth 
and the employment expectation balance statistic is much more widespread, consistent 
with a lower correlation coefficient. 

 

Figure 22. EBS employment performance at time t and employment growth at time t 
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Figure 23. EBS employment expectation made at time t and employment growth at 
time t 
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There is no reason to assume that there is no lead or lag relationship between the balance 
statistics and employment growth. To investigate this we repeat the process undertaken 
with output above, and look at the relationship between the balance statistics and 
employment growth, where the balance statistics are lagged by three months (t-3). As the 
results in Table 9 suggest, there is almost no relationship between the performance 
balance statistic and employment growth (a correlation coefficient of 0.040, see Figure 24). 
However, quite the reverse occurs for the employment expectation balance statistic. There 
estimated correlation coefficient is high (0.830) when the employment expectation is 
lagged by 3 months (see figure 24). This is perhaps tentative evidence that respondents’ 
expectations of what is to happen over the next three months are reasonable forecasts of 
outturns. These results are also in-line with those reported in Table 2, above, which 
suggests the expectation balance statistic for employment is highly correlated with the 
subsequent outturn in employment as measured by the performance balance statistic. 
With a significant increase in sample points a formal model based on these data could be 
developed and tested to see if such properties are realised. 
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Figure 24. EBS employment performance at time t-3 and employment growth at time 
t 

-0.08

-0.06

-0.04

-0.02

0.00

0.02

0.04

0.06

0.08

Mar-12 Apr-12 May-12 Jun-12 Jul-12 Aug-12 Sep-12 Oct-12 Nov-12 Dec-12

Reference month

B
a

la
n

c
e

-1.5

-1.2

-0.9

-0.6

-0.3

0.0

0.3

0.6

0.9

1.2

1.5

P
e

r 
c

e
n

t

Rolling 3-month average of employment performance at t-3 (LHS) 3-month growth of LFS employment at t (RHS)  

Figure 25. EBS employment expectation at time t-3 and employment growth at time t 
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It is perhaps not surprising, that the employment balance statistics appear to be ‘more 
accurate predictors of their quantitative outturn than the output balance statistics are. 
Decisions to increase or shrink a workforce take time to feed through, and should be 
accurately reflected in the responses to the question about expectations of employment 
change, more so than for output. In these questions, we are effectively asking questions 
related to a workplaces demand for employment and their view on how demand for their 
products and services is expected to change in the near-term.  Overall, however, the 
tentative evidence is promising. There certainly appears to be the potential for 
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complementing the existing data which can be used to determine recent developments as 
well as contribute to the derivation of forecasts for the near term. 

 

Part 3: Cross-correlation analysis 

In this section, we examine the properties of different series used for our analysis via an 
analysis of the cross-correlation function18. Once again due to the small sample period, 
the coefficients presented here should be interpreted with caution. To investigate t
correlation between different series at different lags, we conduct an analysis based on 
cross-correlation function. For series X and Y, we report below the cross-correlation 
between X at time t, i.e. X(t) and Y at time t-k, i.e. Y(t-k) for k=0,1,2,3. The results are 
reported in Table 10 and Table 11. 

he 

Table 10. Cross-correlation coefficient of GDP growth (variable X(t)) with EBS 
balance statistics (variable Y(t-k)) 

Lag k 
Output 

performance 
Output 

expectation 

-3 0.5041 0.0252 

-2 0.3554 0.0431 

-1 -0.1037 0.3663 

0 -0.1085 0.2542 

 

The cross-correlation function suggests that monthly GDP growth at month t is most 
positively correlated with the output performance balance statistic at time t-3, lending 
further support to the notion of the balance statistic as a leading indicator of output growth. 
The output expectation balance statistic is most positively correlated with GDP growth at 
month t-1, suggesting less of a leading indicator role for output expectations. However, as 
we have noted previously, the issues related to a small sample size and seasonal 
adjustment mean that we should not preclude further analysis as more months become 
available, particularly when the time series is long enough to allow seasonal adjustment 
procedures to be applied.  
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Table 11. Cross-correlation coefficient of employment growth (variable X(t)) with 
EBS balance statistics (variable Y(t-k)) 

Lag k 
Employment 
performance 

Employment 
expectation 

-3 -0.0219 0.6315 

-2 0.3955 0.6073 

-1 0.6550 0.4370 

0 0.7216 0.2313 

 

The cross-correlation function suggests that employment growth is most highly correlated 
with the employment performance balance statistic at time t, implying a contemporaneous 
relationship between employment growth and the balance statistic, reinforcing the 
employment analysis previously. Consistent with the results above which show the 
employment expectation balance statistics to have potential leading indicator properties; 
employment growth is most highly correlated with the employment expectation balance 
statistic at month t-3. 

 

Analytical Framework 
There are a number of limitations to the testing of economic theories with the EBS data. 
Much of the analysis of output and investment decisions makes the clear distinction 
between the short and long-run. For example, Mairesse et al. (1999) use a longitudinal 
panel of workplaces to estimate the simple investment decisions in error-correction format. 
That is deriving estimates of a long-run relationship while accounting for the dynamics of 
any investment decision. Such a framework implicitly requires data on key long-run 
drivers, for example the capital-output ratio of a workplace or firm. The EBS is neither a 
longitudinal dataset, while the available variables for this analysis are limited. For example, 
capital stocks estimates are not recorded. As such it makes estimating any relationships at 
a workplace level which extend beyond the short term impossible. 

However, this is not to say that the EBS cannot be utilised to investigate some economic 
relationships. To this end we will start the workplace level analysis with the measurement 
of the correlation between different variables. Unconditional (partial) correlations of 
qualitative variables can be measured by computing the polychoric correlation (see Olsson 
(1979)). While conditional correlations can be measured via multivariate models in the 
second stage of the analysis. In the workplace level analysis the data should be adjusted 
to control for the complex survey design. Ignoring the complex survey, or at minimum the 
unequal probability of selection could lead to bias in our estimated standard errors and 
consequent significance of the estimated coefficients.  
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We can infer consistencies with theory via the estimated coefficients. The dataset may well 
be analysed in a panel format, but at the workplace level this is only a pooled set of 
repeated cross-sections. By definition it is difficult to test hypotheses with such data. As 
such the inference is derived from tests of association rather than causation. However, 
one needs to bear in mind that for some variables the direction of causation is not 
theoretically clear. For example, it is not clear whether past labour utilisation drives past 
employment or the other way round. There is no clear direction of which of these two 
variables leads the other unless past output is taken into account. 

In the multivariate analysis we need to control for unidentified shocks that could bias our 
results. Shocks can manifest themselves in a wide variety of forms at different levels of the 
economy. A variety of macroeconomic variables could be included for control for 
aggregate level shocks that pervade the whole economy. But there is always a risk that 
the included macro variables do not capture a specific shock. As such, a common 
approach is to include dummy variables as time fixed effects. Such variables also control 
for the presence of any time trends that would be otherwise captured by the estimated 
residuals.  

We have already identified the issue of seasonality in data. A typical control would be to 
include dummy variables to control for seasonal fixed effects. However, at present the 
short time series precludes the inclusion of such control variables.  

Other fixed effects that should be included as standard in a model such as this is through 
the inclusion of industry and regional fixed effects. Throughout one must be careful with 
regards to the cell sizes for each of these groups. 

 

Output 

The EBS data allows us to observe qualitative responses with regards to the activities of a 
particular workplace. We are able to observe responses with regards to changes in factor 
inputs, be they capital (investment decisions) or labour (employment and hours worked 
decisions). We are also able to observe responses concerning output changes. At its core 
we have subjective responses that can be aligned as a workplace production function, 
where output (q) is a function of capital (investment) and labour (employment, hours 
worked). In this context we are able to observe two flow variables (output and investment) 
and one set of stock variables (employment or hours worked). We will utilise the 
theoretical construct of a production function to guide the analytical framework of our 
analysis. 
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The production function determines the maximum level of output that a workplace can 
produce for a given set of factor inputs19. The first difference of such a relationship relates 
changes in output to the change in factor inputs. The EBS data enables us to establish 
short-run changes in the factor inputs and output of a workplace. To this end we are able 
to estimate the simple relationship: 

  xβilq 21                                                                                  (1) 

Where the change in output ( q) is a function of the change in labour input ( ) and 

change in investment (

q l
i ), the factor inputs. 1 and 2 are the respective parameters to be 

estimated, and   is the estimated error term. In equation 1,  is a vector of explanatory 
variables (time, industry, region and workplace size dummy variables) and β is vector of 
unknown parameters. We estimate a model based on the first difference of this equation. 
We are able to estimate ordered probit regressions where we experiment with output 
performance and output expectations as the dependent variable. It is observed that the 
level of the labour input varies in the short as well as the long-run. We will investigate the 
use of performance and expectations employment change variables as well as the 
retrospective change in hours worked for our labour input variable. We are not able to 
observe the level or change in workplaces’ capital stock through the EBS; rather the EBS 
includes data that provide a partial view of the flow of capital in the form of questions on 
gross capital investment. 

x

 

Labour demand 

We can derive a workplace labour demand equation to estimate with the EBS data: 

  xβlcluql 321                                                                       (2) 

where  is the change in employment (or hours worked), lu is labour utilisation,  is the 
change in labour costs and other variables are as specified above. As is clear this is a 
relatively simple specification. For a survey of a more sophisticated approach to modelling 
labour demand see Bond and Van Reenen (2007). 

l lc

 

Investment decision  

We can derive an investment decision equation to estimate with the EBS data: 

  xβcuqi 21                                                                                  (3) 

where cu is capital utilisation and other variables are as specified above. We will 
experiment with the retrospective and expectations variables for both investment and 
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                                                             Exploratory Analysis of the English Business Survey 

output. A key determinant of the investment decisions is the real user cost of capital20. 
However, we do not have data with which to derive a user cost of capital estimate for each 
workplace. Implicitly we are estimating the dynamics of an investment demand equation at 
the workplace level. In some sense it is similar to the investment demand model of Bean 
(1981), but without an embedded steady-state. 

 

Workplace level analysis 

Introduction 

This microeconomic level analysis presents the results of the workplace level analysis of 
the relationships of interest highlighted in the analytical framework. The first stage of this 
analysis is to explore the data using bivariate correlation analysis. Given the categorical 
nature of the data the underlying assumptions of Pearson’s correlation estimates are 
violated. To address this we estimate polychoric correlations21. The second stage of the 
analysis is via the use of multivariate techniques, notably estimating ordered probit and 
probit models22. The cross-sectional nature of the data means that questions of causality 
cannot be easily addressed. Rather the multivariate results should be viewed in the 
context of conditional correlations23. 

 

Part 1: Correlation analysis24  

To assess the relationship between the micro-level qualitative variables within the survey, 
we compute the polychoric correlation (see Olsson (1979)) between the variables. We 
examine the correlations between these variables using pooled workplace data, across 
time. We focus on the investigation of the following relationships25: 

 Correlation between output performance and: 

a. employment performance 

b. employment expectations 

c. total number of hours worked 

                                            

20 The user cost of capital is a weighted average of the cost of equity and debt finance and is influenced by 
corporate taxes, depreciation (consumption of fixed capital) and risk premia. 
21 See Appendix C for details. 
22 See Appendix C for details. 
23 The descriptive statistics for each of the variables of interest can be found in Appendix D. 
24 This analysis is focused around the use of the polychoric command in Stata. 
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25 The number of correlations shrinks as we move down the list, since swapping the z1 and z2 variables does 
not change the outcome of the estimation (see Appendix C for the derivation of the correlation). The list is 
effectively a list of the permutations from the set of variables of interest. 
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d. labour costs 

e. capital investment performance 

f. labour utilisation in reference month 

g. capital utilisation in reference month 

 Correlation between labour utilisation in reference month and: 

a. output expectation 

b. employment performance 

c. past total number of hours worked 

 Correlation between capital utilisation in reference month and: 

a. capital investment expectation 

b. employment expectation 

 Correlation between capital investment expectation and: 

a. Output performance 

b. Labour utilisation in reference month 

The analysis presented in this section is based on unconditional (partial) correlations of the 
qualitative variables26. We can infer consistencies with theory via the estimated 
coefficients. However, for some variables, the direction of causation is not theoretically 
clear. For each estimated correlation apply a Likelihood Ratio (LR) test to determine 
whether the estimated correlation is significant. The null hypothesis underpinning the test 
is for no correlation between the two series. We report the p-values from this test in each 
instance. 

When computing the correlation coefficients on pooled data, for each wave and for each 
region, we take into account the workplace level survey weight. Applying this weight 
adjusts our estimates for the unequal probability of selection given that survey 
respondents are not selected by simple random sample with replacement27.  

We first examine the different relationships between variables in general (pooled sample). 
This should give us indication of how the variables of interest from the survey relate to 
each other, and thus can provide some reference to whether such relationships coincide 
with general economic theories. We then move on to investigate whether these 

                                            

26 Conditional correlations measured via multivariate methods are presented in the subsequent section. 
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27 This is applied as the pweight option in Stata. Details on the weight variable are available in TNS-BMRB 
(2012). 
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relationships appear stable or changing over time (for each wave); and whether these 
relationship appear stable or vary across regions (for each region). 

 

Polychoric correlations on the pooled sample  

1. Correlation between output performance and other variables (weighted) 
Table 12 reports the polychoric correlation analysis between output performance and other 
qualitative variables in the survey using a pooled sample. All values of the coefficients are 
greater than zero. The p-values for the LR test suggest the correlations are all significant 
at the 1 per cent level. These results show that output performance is positively and 
significantly correlated with both employment performance and expectation variables, 
number of hours worked, labour costs, and investment performance. Output performance 
has a stronger correlation with employment performance than with employment 
expectations.  

These findings are consistent with economic theory. Output performance is also found to 
be positively and significantly correlated with both labour and capital utilisation in the 
reference month. While output performance indicates workplaces’ output growth over the 
three months to the reference month, labour and capital utilisation questions are asking 
about workplaces’ experience in the reference month. Such relationships are theoretically 
consistent: increases in output over a short-time period are associated with an increase in 
utilisation of factor inputs. Over such a short period of time it is unlikely that a workplace 
can respond by increasing factor inputs, with the exception of increasing the number of 
hours worked by those employed at the workplace. A result reinforced by the higher 
correlation between past output and the past total number of hours worked. 

Table 12. Polychoric correlation between output performance and other variables 
(weighted) 

Variable 
Correlation 
coefficient 

Std. 
error 

p-value of LR 
test 

No. of 
observations 

Employment performance 0.3932 0.0095 0.0000 46684 

Employment expectation 0.0899 0.0108 0.0000 46459 

Total no. of hours worked 0.5938 0.0073 0.0000 46336 

Labour costs 0.3019 0.0105 0.0000 45111 

Capital investment 
performance 0.1222 0.0117 0.0000 44168 

Labour utilisation in ref. 
month 0.3755 0.0092 0.0000 46216 

Capital utilisation in ref. 
month 0.3676 0.0106 0.0000 45906 
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2. Correlation between labour utilisation in reference month and other variables 
Table 13 presents the polychoric correlation analysis between labour utilisation in 
reference month and other qualitative variables in the survey using a pooled sample. 
Labour utilisation is found to be positively correlated with employment performance and 
total number of hours worked, but negatively correlated with output expectations. All p-
values from the LR tests suggest the correlations are significant at the 1 per cent level.  

Table 13. Polychoric correlation between Labour utilisation and other variables 
(weighted) 

Variable 
Correlation 
coefficient 

Std. 
error 

p-value of LR 
test 

No. of 
observations 

Output expectation -0.0495 0.0106 0.0000 45739 

Employment performance 0.1504 0.0109 0.0000 47374 

Total no. of hours worked 0.3432 0.0094 0.0000 46981 

 

A negative correlation between labour utilisation and output expectation may indicate that 
if the labour force is under-utilised in the reference month, then we expect future output to 
increase. The reverse interpretation would be that if labour is over-stretched we expect 
future output to be weaker, possibly implying a return to levels of output consistent with a 
full level of utilisation. However, despite a significant result, the correlation is close to zero. 
In other words, there is little to no correlation between current labour utilisation and future 
output. This conclusion does not apply to the correlations between current labour 
utilisation and both employment performance and total number of hours worked. The sign 
of the correlation coefficient appears consistent with what we would expect: a rise in labour 
input is associated with greater utilisation of labour in the reference month 

 

3. Correlation between capital utilisation in reference month and other variables 
Table 14 reports the polychoric correlation analysis between capital utilisation in reference 
month and employment expectations and capital investment expectations using a pooled 
sample. Both coefficients are greater than zero, and the LR test suggests these significant 
at the 1 per cent level. Although the correlation between capital utilisation in reference 
month and employment expectations is significant, it is particularly close to zero, 
suggesting little of the variation in capital utilisation is associated with the variation in 
employment expectations.  
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Table 14. Polychoric correlation between capital utilisation and other variables 
(weighted) 

Variable 
Correlation 
coefficient 

Std. 
error 

p-value of LR 
test 

No. of 
observations 

Employment expectations 0.0375 0.0122 0.0000 46823 

Capital investment 
expectations 0.1067 0.0135 0.0000 43679 

 

4. Correlation between capital investment expectations and other variables 
Table 15 presents the polychoric correlation analysis between capital investment 
expectations and, output expectations and labour utilisation in reference months using a 
pooled sample. Firstly, the results show positive correlation between capital investment 
expectations and output expectations. It means if workplace expect output and their capital 
investment to move to the same direction. As in earlier results, the correlation coefficients 
are all significant, at the 1 per cent level. 

Table 15. Polychoric correlation between capital investment expectations and other 
variables (weighted) 

Variable 
Correlation 
coefficient 

Std. 
error 

p-value of LR 
test 

No. of 
observations 

Output expectations 0.1046 0.0122 0.0000 42859 

Labour utilisation in ref 
month 0.1107 0.0124 0.0000 43784 

 

The correlation between capital investment expectations and labour utilisation in the 
reference month also appear to be positive, and significant as shown by the LR test. This 
is a difficult correlation to interpret. One possible interpretation is that lower labour 
utilisation is associated with lower capital investment expectations because a workplace 
will wait to see labour more utilised before further investment is introduced. But investment 
is lumpy and can require quite significant lead times (for example the decision and then 
implementation of an extension to a workplace). It is another example of a correlation that 
is specific to the current economic environment. One hypothesis put forward to explain the 
current productivity puzzle is the substitution of labour for capital (see Disney et al., 2013). 
In the presence of uncertainty, investment in labour, either through increasing hours 
worked by existing staff or the hiring of additional staff is a decision that workplaces can 
more easily reverse than a capital investment if a pick-up in demand is not realised. In this 
context, it could well be that workplaces would wait to see labour fully utilised before even 
considering more investment. As such we could well see a positive correlation dissolve as 
the economy returns to rates of economic growth consistent with a period of economic 
recovery. However, the correlation coefficient reported above is relatively low and should 
certainly not be interpreted as evidence to support such a hypothesis. 
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Polychoric correlation analysis by wave  

The analysis in Part 1 used a pooled sample. It therefore gives us a general picture of the 
unconditional relationships between variables, as measured by the polychoric coefficients, 
without taking into account possible variation over time. In this section, we conduct the 
analysis by wave i.e. for each cross-section. As well as computing the correlations 
between variables, we also measure the uncertainty around the computed coefficients via 
a 95 per cent confidence interval.  

There are sixteen waves in total, starting from reference month October 2011 through to 
January 2013. The polychoric correlation analysis by wave and the uncertainty around 
such correlations is illustrated in Figure 26 to Figure 39. 

 

1. Correlation between output performance and other variables 
Figure 26 to Figure 31 plot the polychoric correlations between output performance and 
different variables in the survey across each wave (reference month). In each case the 95 
per cent confidence interval is also reported. In those instances where the confidence 
interval includes zero, the correlation coefficient is not significantly different from zero28. 

Figure 26. Polychoric correlations between output performance and employment 
performance, by reference month 

0.0

0.1

0.2

0.3

0.4

0.5

0.6

Oct-11 Nov-11 Dec-11 Jan-12 Feb-12 Mar-12 Apr-12 May-12 Jun-12 Jul-12 Aug-12 Sep-12 Oct-12 Nov-12 Dec-12 Jan-13

Reference month

 

Note: Shaded area is 95 per cent confidence interval. 
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The plot of correlation coefficients across waves between output performance and 
employment performance in Figure 26 appears relatively flat in general despite occasional 
small ups and downs. Only one obvious decrease is observed for the reference month 
June 2012. This month is notable for the occurrence of the Queen’s Jubilee celebrations 
which resulted in the movement of a bank holiday from May to June and the addition of a 
bank holiday (see Hardie and Perry, 2013). Official statistics suggest output was 
particularly weak in this month, with employment levels remaining reasonably stable. As 
such the correlation reported in Figure 26 is entirely consistent with this period.  

The correlation between past output and future employment in Figure 27 appears to be 
more volatile across waves. Negative correlations between the two variables are observed 
in three reference months throughout the entire period. Two out of these three reference 
months are not significantly different from zero. Output performance also appears to be 
less correlated with employment expectations than with employment performance 
(comparing Figure 26 with Figure 27). 

Figure 27. Polychoric correlations between output performance and employment 
expectations, by reference month 
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Note: Shaded area is 95 per cent confidence interval. 

An alternative measure of labour input is total hours worked. The correlation between 
output performance and total hours worked does appear to be more highly correlated than 
employment performance (Figure 28). This is perhaps not surprising given that the total 
number of hours worked captures both the change in the number of employees as well as 
the hours each of them works. There is no drop in the correlation in June 2012, in sharp 
contrast to the correlation between past output and past employment. Given that the 
changes to the bank holidays in that month resulted in an adjustment in hours worked 
rather than headcount; the reduction in labour input occurred through less hours worked 
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rather than a reduction in the numbers employed. This result is consistent with 
developments in actual hours worked over this period as derived from the LFS29.  

Figure 29 shows the correlation between output performance and labour costs. The plot 
follows similar pattern as the relationship between output performance and employment 
performance shown in Figure 26, with an obvious downturn in reference month June 2012. 
The peaks in July 2012 and December 2012 coincided with that in Figure 26. 

Figure 28. Polychoric correlations between output performance and total number of 
hours worked, by reference month 
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Note: Shaded area is 95 per cent confidence interval. 
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Figure 29. Polychoric correlations between output performance and labour costs, by 
reference month 
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Note: Shaded area is 95 per cent confidence interval. 

The correlation between output performance and capital investment performance appears 
relatively volatile over time as shown in Figure 30. The value of the coefficients, although 
significant, do not appear to be as large as that of employment performance and total 
number of hours worked. There are negative correlations in three reference months but 
the correlations in these three months appears to be insignificant as  confirmed by the LR 
test results. 

The correlation between output performance and labour utilisation in reference month 
appears to be relative stable over time as shown in Figure 31. The hypothesis of no 
correlations between the two variables can be rejected. However, the correlation between 
output performance and capital utilisation in reference month appear to be more volatile 
over time, as shown in Figure 32, when compared to that with labour utilisation. The LR 
test results also confirm evidence of the statistical significance of the correlations between 
the two variables over time as the reported p-value in Table 13 is zero, indicating a clear 
reject of the null hypothesis of insignificance.  
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Figure 30. Polychoric correlations between output performance and capital 
investment performance, by reference month 
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Note: Shaded area is 95 per cent confidence interval. 

Figure 31. Polychoric correlations between labour utilisation and output 
performance, by reference month 
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Note: Shaded area is 95 per cent confidence interval. 
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Figure 32. Polychoric correlations between capital utilisation and output 
performance, by reference month 
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Note: Shaded area is 95 per cent confidence interval. 

 

2. Correlation between labour utilisation in reference month and other variables 
Figure 33 to Figure 35 plot the polychoric correlations between labour utilisation in 
reference month and (i) output expectations, (ii) employment performance and (iii) total 
number of hours worked. 

The correlations between labour utilisation and output expectations appear to be low and 
volatile across waves, as shown in Figure 13. Although the correlations between the two 
variables appear to be negative in the pooled sample, the confidence interval suggests for 
the majority of months there is no statistically significant difference from zero. However, 
what the estimates do suggest is that there is no evidence of a positive correlation 
between the two series. Such estimates are consistent with those reported in Table 14.  
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Figure 33. Polychoric correlations between labour utilisation and output 
expectations, by reference month 
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Note: Shaded area is 95 per cent confidence interval. 

Comparing Figure 34 and Figure 35, the correlation between labour utilisation appear to 
be higher and more stable with total number of hours worked than with employment 
performance. The LR test results show the hypothesis of no correlation can be rejected at 
all significance levels for both relationships across all waves. The confidence bounds 
around the correlations between labour utilisation in past employment are also wider than 
those around the correlation between labour utilisation and total number of hours worked, 
signalling a greater degree of uncertainty around the estimated association.  

56
 



                                                             Exploratory Analysis of the English Business Survey 

Figure 34. Polychoric correlations between labour utilisation and employment 
performance, by reference month 
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Note: Shaded area is 95 per cent confidence interval. 

 

Figure 35. Polychoric correlations between labour utilisation and total number of 
hours worked, by reference month 
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Note: Shaded area is 95 per cent confidence interval. 
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3. Correlation between capital utilisation and other variables 
Figure 36 and Figure 37 plot the polychoric correlations between capital utilisation, and 
employment expectations and capital investment expectations, respectively. Figure 36 
shows the correlation between capital utilisation in reference month and capital investment 
expectations. The correlation peaked in the reference month September 2012. The 
correlation may not be very high, but it is significantly positive for much of the sample 
period. The positive relationship is what we would expect. For example, this result 
suggests a lack of underutilisation is associated with the intention to increase investment. 
As we have noted previously, the recent downturn has been associated with a sharp drop 
in investment volumes that have yet to recover their pre-recession peak. If workplaces are 
hesitant with regards to investment due to heightened uncertainty then it is possible that 
the correlation coefficients we see in Figure 36 will rise as recovery takes hold of the UK 
economy. Furthermore, these lower correlation coefficients are also consistent with one of 
the hypotheses put forward to solve the UK’s productivity puzzle: the substitution of labour 
for capital. However, we must stress that this not a confirmation that this behaviour is 
actually occurring. 

Figure 36. Polychoric correlations between capital utilisation and capital investment 
expectations, by reference month 
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Note: Shaded area is 95 per cent confidence interval. 

Figure 37 shows the correlation between capital utilisation in reference month and 
employment expectations over time. The correlation does not appear to be large. Although 
the correlation between the two variables does appear to be positive, there is evidence of 
negative correlations, albeit insignificant, in some reference months.  

58
 



                                                             Exploratory Analysis of the English Business Survey 

Figure 37. Polychoric correlations between employment expectations and capital 
utilisation, by reference month 
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 Note: Shaded area is 95 per cent confidence interval. 

 

4. Correlation between capital investment expectations and other variables 
Figure 38 and Figure 39 plots the polychoric correlations between capital investment 
expectations, and output expectations and labour utilisation for each reference month, 
respectively. 

The two relationships both appear to be bounded by higher level of uncertainty over time 
as both plots are associated with wider confidence bounds. Both relationships peaked in 
reference month December 2011, and then followed by a downturn in January 2012. 
Capital investment expectations and output expectations appear to be positively 
correlated, despite not being large, over time. There is a negative correlation found in 
reference month September 2012, but the LR test shows this to be statistically 
insignificant. While the relationship between capital investment expectations and labour 
utilisation, presented in Figure 39, appears to have stabilised since reference months June 
2012. The correlation between capital investment expectations and labour utilisation could 
simply be capturing the correlation between investment expectations and capital utilisation.  
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Figure 38. Polychoric correlations between future output and future capital 
investment, by reference month 
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Note: Shaded area is 95 per cent confidence interval. 

Figure 39. Polychoric correlations between output expectations and capital 
investment expectations, by reference month 
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Note: Shaded area is 95 per cent confidence interval. 
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Polychoric correlation analysis by region 

We further our analysis to investigate if the unconditional (partial) correlations between 
different variables in the survey vary across region by re-computing the above correlation 
for each region. There are nine English regions in total30. We illustrate the comparison 
across regions in Figure 40 to Figure 43. 

1. Correlation between past output and other variables: 
Figure 40 shows the polychoric correlations between output performance and other 
variables in the survey across different regions. Number of hours worked out of all the 
qualitative variables examined is most highly correlated with output performance 
(consistent with the English level correlations reported in Table 12. While output 
performance is least correlated with capital investment performance, as compared to other 
variables. These results hold for all regions. In fact the relationships between past output 
and other variables appear to be quite similar across region. Although these correlations 
only provide a limited picture about the relationships between variables given these 
estimates are unconditional, this results may imply there is not much regional variation in 
these relationships31. It is interesting to note that the lack of regional variation is borne out 
in the multivariate analysis, where regional control variables prove to be statistically 
insignificantly different from zero. 

Figure 40. Polychoric correlations between output performance and other region 
variables, by region  
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30 These are Government Office Regions. 
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2. Correlation between labour utilisation and other variables 
Figure 41 shows the polychoric correlations between labour utilisation and other variables 
in the survey across different regions. Output expectations are negatively related to labour 
utilisation in all regions. The values of the coefficients are small in general. In three of the 
nine regions (North East, North West and London) we find no statistically significant 
correlation.  

Figure 41. Polychoric correlations between labour utilisation and other variables, by 
region 
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Labour utilisation is more highly correlated with the number of total hours worked than with 
employment performance in all regions. These correlations are significant in all of the 
English regions. Such results are consistent with the correlations for the English level. 

3. Correlation between capital utilisation and other variables 
Figure 42 shows the polychoric correlations between capital utilisation, and employment 
expectations and capital investment expectations across different regions. Capital 
utilisation is shown to be more highly correlated with capital investment expectations than 
with employment expectations in all regions. The highest correlation with capital 
investment expectations is in London, and least so in the South West (SW). The result for 
the South West is actually insignificant. The correlation between employment expectations 
and capital utilisation was found to be insignificant in eight of the nine regions32. 
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Figure 42. Polychoric correlations between capital utilisation and other variables, by 
region 
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4. Correlation between capital investment expectations and other variables 
Figure 43 plots the polychoric correlations between capital investment expectations, and 
output expectations and labour utilisation for each of the English regions. The correlations 
are relatively small. Nevertheless, these correlation coefficients are statistically significant. 
Again, regional variation is relatively limited. While in principal this might not be the case 
once other variables are controlled for in multivariate analysis, in practice the results in the 
next section suggest that there is little regional variation to be explained once other factors 
are controlled for. In that sense this reinforces the limited information content from the 
regional decomposition of bivariate associations. However, the limited regional variation is 
in itself an important result. The results should not be viewed as the final word on any 
regional variation. These associations are likely to evolve as the English economy 
recovers, for example. Future, more detailed analysis with longer periods of time 
underpinning the analysis will allow us to see how these relationships do evolve. 
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Figure 43. Polychoric correlations between capital investment expectations and 
other variables, by region 
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Part 2: Multivariate analysis 

While the correlation analysis conducted above can provide a picture of how different 
variables within the survey relate, such measurement is partial. It is because there are 
other factors that are not controlled for in the analysis. To formally assess the relationship 
between various sets of variable in the survey, we estimate ordered probit and probit 
models on the pooled dataset (across respondents and across time)33. 

When analysing repeated cross-section data, we need to control for shocks that could bias 
our results. Such shocks could be on a macroeconomic level. That is shocking the country 
as a whole. Approaches to control for such events can be via the inclusion of macro level 
variables, such as the change in the level of GDP. But there is always a risk that the 
included macro variables do not capture a specific shock. For example, trade shocks 
propagate through the economy with a lag34. As such the GDP variables included may not 
capture the shock at the appropriate point in time for the analysis. We therefore adopt a 
more typical approach by including sets of dummy variables to control for each month in 
the sample period. The inclusion of monthly dummy variables also allows us to control for 
upward trends in the data that are unrelated to workplace specific factors (see Sakellaris, 
2004 for example). 

Another possible shock to the UK economy is the deterioration in credit conditions for 
SMEs that is beyond what economic fundamentals can explain (see Armstrong et al, 
2013). Such a shock is likely captured by a set of dummy variables that control for 

                                            

33 The analysis is undertaken using the svy suite of commands in stata, which allow us to control for the 
complex survey design of the EBS. 
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                                                             Exploratory Analysis of the English Business Survey 

workplace size. But shocks can manifest at a variety of different levels (even workplace 
level). We also introduce a series of control variables for industry and region to control for 
shocks at these particular levels as well as any fixed variation explained by these 

35factors . 

The models we estimate in this part of our analysis are as follow: 

Output: 

 performance, total number of hours worked, 

2. Output expectations on employment expectations, capital investment expectations 
 

Labour demand: 

t performance, labour utilisation in reference 

orked on output performance, labour utilisation in reference 

t expectations, labour utilisation in reference 
month and labour cost expectations 

 

Investment decision: 

ent performance on output performance and capital utilisation in reference 

ent expectations on output expectations and capital utilisation in reference 
month 

 

e also perform F-test to test for the joint significance of each set of dummies 
separately39. 

                                           

1. Output performance on employment
and capital investment performance 

3. Employment performance on outpu
month and labour cost performance 

4. Total number of hours w
month and labour cost 

5. Employment expectations on outpu

6. Investm
month 

7. Investm

For 1 to 5, the models we estimate are ordered probit as the dependent variables are of 
categorical order36. While for 6 and 7, the models we estimate are probit model since the 
dependent variable is binary37. We also estimate for each of the models a version 
including and a version excluding the dummy variables for employment size38, industry 
and region. W

In these models the variable underlying the responses are latent. As such, the estimated 
thresholds (or cut-points) are the values such that when the latent variable y* passes 
them, the observed category changes. In other words, it is the value in the unobserved y* 

 

35 Due to small sample sizes we have merged the capital intensive industries: mining and quarrying; 
electricity, gas, steam and air condition; and water supply, sewage and waster management. 
36 We use the oprobit command in Stata. 
37 We use the probit command in Stata. 
38 Workplace size is measured by the number of employees. 
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39 The full estimation results are presented in the Appendix E. The F-test referred to is an adjusted Wald test 
implemented with the Stata command testparm. 
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that distinguish the observed categories when the explanatory variables are evaluated at 
zero. In the case of our ordered probits when there are 3 categories (lower, same, higher), 
threshold 1 refers to the point in the latent variable y* that separates “lower” and “the 
same” categories, while threshold 2 is the point in the latent variable y* that separates “the 
same” and “higher”.  Therefore, when y* is less than the value of threshold 1, we observe 
“lower”; between thresholds 1 and 2, we observe “the same”; but if it is greater than 
threshold 3, we observe “higher”40. 

 

 more 
significant impact on output performance. This finding is in line with that in Table 12. 

rrelation, in particular 
those reported in Figure 26, which seem to suggest a Jubilee effect.  

                                           

Model 1: Output performance 

Table 16 presents the ordered probit estimation result of output performance on 
employment performance, total number of hours worked and capital investment 
performance41. All three explanatory variables are highly significant whether the model 
includes the dummies that control for employment size, industry, region and month. When 
these control dummies are included in the model, the values of the estimated coefficients 
are marginally reduced. The coefficients of all three dependent variables are greater than 
zero, indicating their positive relationships with output performance. The magnitude of the 
coefficient of total number of hours worked appear to be greater than that of the 
employment performance. The number of hours worked variable also has a larger t-
statistic associated with it than the employment performance variables, signalling a

Results of the F-test for joint significant show that the employment size, industry and 
month dummy variables are all significant, indicating these control variables are correlated 
with explaining past output performance. However, there is no evidence of regional control 
variables providing a significant contribution to explaining past output performance. A 
separate specification that includes the standard explanatory variables but only the 
regional dummy variables still resulted in no significant regional fixed effects42. 
Interestingly, there does not appear to be a Jubilee effect in these results. The June 2012 
fixed effect (relative to the November 2011 reference category) is positive. This may be 
due to seasonal factors, in that seasonally adjusting the data would lead to a negative 
effect for June 2012. But it is noticeable in contrast to the bivariate co

 

40 See Appendix C for more details and relevant references. 
41 Detailed results from the estimation with employment size, industry, region and wave controls can be 
found in Table E1. 
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Table 16. Summary of ordered probit of output performance 
Dependent variable: output 
performance 

Without set of additional dummy 
variables 

With set of additional dummy 
variables 

Explanatory Variables 
estimated 
coefficient 

Standardi
sed coeff. t-statistic 

Estimated 
coefficient 

Standardi
sed coeff. t-statistic 

Employment performance 
0.318 

(0.022) 0.309 14.43
0.311 

(0.022) 0.295 14.03

Total number of hours worked 
0.871 

(0.018) 0.846 47.95
0.856 

(0.018) 0.811 46.84

Capital investment 
performance 

0.125 
(0.021) 0.121 5.86

0.094 
(0.022) 0.089 4.30

Threshold 1 
1.850 

(0.047) 1.797 39.56
1.752 

(0.067) 1.660 26.07

Threshold 2 
2.942 

(0.050) 2.858 58.40
2.859 

(0.070) 2.707 40.81

       

Results of joint significant test on the set of additional dummy variables 

 F-test stat 

Degrees 
of 

freedom 
p-value of 

F-test    

Employment size 15.03 6 0.00    

Industry 7.71 16 0.00    

Region 0.70 8 0.69    

Wave (time dummy variables) 6.73 15 0.00    

    

Number of observations 43763    

 

Notes: standard errors in parentheses; derivation of standardised coefficients defined in appendix C, the 
additional set of dummy variables control for the employment size of the workplace, industry, region and 
wave (time dummy variables). 
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Model 2: Output expectations 

Table 17 shows the ordered probit estimation result of output expectations on employment 
expectations and capital investment expectations43. Both explanatory variables are shown  

 

Table 17. Summary of ordered probit of output expectations 
Dependent variable: 
output expectations Without set of additional dummy variables With set of additional dummy variables 

Explanatory Variables 
estimated 
coefficient 

Standardised 
coeff. 

estimated 
coefficient

Standardised 
coeff. 

estimated 
coefficient

Standardised 
coeff. 

Employment expectations 0.841 (0.020) 0.825 41.03 0.817 (0.021) 0.757 39.12

Capital investment 
expectations 0.064 (0.022) 0.063 2.93 0.057 (0.022) 0.053 2.56

Threshold 1 0.937 (0.041) 0.919 22.61 1.178 (0.062) 1.092 19.06

Threshold 2 1.990 (0.044) 1.951 45.53 2.267 (0.063) 2.102 35.70

       

Results of joint significant test on the set of additional dummy variables 

 F-test statistic 
Degrees of 

freedom 
p-value of 

F-test    

Employment size 4.09 6 0.00    

Industry 4.13 16 0.00    

Region 0.17 8 0.99    

Wave (time dummy 
variables) 47.91 15 0.00    

    

Number of observations 42700    

 

Notes: standard errors in parentheses; derivation of standardised coefficients defined in appendix C; the 
additional set of dummy variables control for the employment size of the workplace, industry, region and 
wave (time dummy variables).  
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to be highly significant in relation to output expectations, whether the model include the set 
of dummies capturing different fixed effects or not. Though the values of the coefficients 
are reduced when fixed effects are included, the decrease is only marginal. 

Joint significance tests on the dummies show employment size, industry and time fixed 
effects significant, the regional fixed effects are shown to be insignificant. A separate 
specification that includes the standard explanatory variables but only the regional dummy 
variables still resulted in no significant regional fixed effects44. 

 

Model 3: Employment performance 

Table 18 reports the ordered probit estimation results where employment performance is 
regressed on output performance, labour utilisation and labour cost performance45. All 
estimated coefficients are greater than zero, indicating their positive conditional 
relationships with employment performance. Individual z-test shows they are also 
individually highly significant in explaining employment performance. These results hold 
regardless of whether the set of control dummy variables are included in the model. In fact 
when dummies are included, the magnitudes of the coefficients become marginally 
smaller. 

The positive association between employment performance and labour cost performance 
is perhaps surprising. In a standard labour demand function you would expect a negative 
relationship between labour costs (mainly gross wages) and employment. The crucial 
difference is that we do not have estimates of the magnitude of any changes in 
employment nor labour costs. If nominal wages are downward sticky we should expect 
them to rise as employment does46. Without observing the magnitude of change this would 
plausibly result in a positive association in a model based on ordinal data. Overall, output 
performance changes dominate the estimated results, suggesting a close association with 
output performance and employment performance. Such results are consistent with 
empirical evidence, such as Hamermesh (1989) which showed a close degree of 
association between output and employment fluctuations in US manufacturing plants.  

Over the past two years both nominal wages and employment have expanded, a result 
consistent with the above estimated equation. In fact, over the past two years nominal 
wages have expanded at a slower pace than producer prices, and relative to the price of 
investment goods. One of the proposed solutions to the productivity puzzle is that 
employees have been pricing themselves into work47. It is possible that the relationship we 
are observing is related to this. If UK productivity performance returns to ‘normal’ then the 
parameters in any such estimated equation (as in table 18) may well shift.  

                                            

44 These results are available from the authors upon request. 
45 Detailed results from the estimation with employment size, industry, region and wave controls can be 
found in Table E3. 
46 Yates (1998) suggests the empirical evidence for downward nominal wage rigidities is mixed. 
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Table 18. Summary of ordered probit of employment performance 
Dependent variable: 
employment 
performance Without set of additional dummy variables With set of additional dummy variables 

Explanatory Variables 
estimated 
coefficient 

Standardised 
coeff. 

Estimated 
coefficient

Standardised 
coeff. 

estimated 
coefficient

Standardised 
coeff. 

Output performance 0.408 (0.014) 0.397 29.02 0.401 (0.014) 0.389 28.15

Labour utilisation 0.048 (0.018) 0.047 2.63 0.050 (0.019) 0.049 2.69

Labour cost 
performance 0.433 (0.023) 0.422 18.70 0.425 (0.023) 0.413 18.37

Threshold 1 0.577 (0.056) 0.562 10.24 0.405 (0.076) 0.393 5.36

Threshold 2 3.017 (0.062) 2.941 48.45 2.864 (0.080) 2.780 35.75

       

Results of joint significant test on the set of additional dummy variables 

 F-test statistic 
Degrees of 

freedom 
p-value of 

F-test    

Employment size 7.05 6 0.00  

Industry 11.54 16 0.00  

Region 1.41 8 0.19  

Wave (time dummy 
variables) 1.69 15 0.05  

   

Number of 
observations 44584  

 

Notes: standard errors in parentheses; derivation of standardised coefficients defined in appendix C; the 
additional set of dummy variables control for the employment size of the workplace, industry, region and 
wave (time dummy variables).  
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Results of the F-test for joint significance show the employment size and industry dummy 
variables are highly significant in explaining employment performance change. The null 
hypothesis of joint insignificance is rejected for both sets of dummy variables. The regional 
fixed effects, again, are found to be insignificant. However, when only the regional dummy 
variables are included alongside the standard explanatory variables, there is some 
evidence of regional fixed effects. These fixed effects are jointly significant at only the 10 
per cent level. The inclusion of the employment size and industry fixed effects suggests 
that perhaps the regional dummy variables are capturing some small regional variation in 
these fixed effects and so are significant when these other fixed effects are not included48. 
The dummy variables for months can be rejected only marginally; the set is jointly 
significant at the 5 per cent level. 

 

Model 4: Total number of hours worked  

Table 19 reports the estimation results of the ordered probit of total number of hours 
worked49. Output performance, labour utilisation in reference month and labour cost 
performance are all found to be highly significant in explaining the total number of hours 
worked. Among the three explanatory variables, performance output are found to be more 
significant in explaining the total number of hours worked as signalled by a larger value of 
t-statistics; while labour utilisation in the reference month is found to be the least significant 
among the three. The estimated coefficients on the explanatory variables are also found to 
be greater than zero, signalling positive relationships with the number of total hours 
worked. 

The results are similar to those reported for employment performance (see Table 18). We 
observe the same positive relationship between labour cost performance and total hours 
worked, all else equal. Again, this is likely due to the categorical nature of the data, 
whereas replicating the analysis with continuous variables could well lead to a negative 
relationship. Of note in the comparison with model 3 is the higher t-statistics for output 
performance and labour utilisation in the total hours worked regression than in the 
employment performance regression. Workplaces can more readily respond to changes in 
demand through changing the working hours of those currently employed, especially in a 
period of heightened uncertainty. The fact that these t-statistics are greater in the past 
hours regression may be an indication of this. These results are also consistent with the 
findings from the polychoric correlations estimated in the first part of this section. There the 
correlation between total number of hours worked and output performance was greater 
than between past employment and past output performance. This association holds, even 
when we estimate conditional correlations via this multivariate analysis. The degree to 
which this pattern persists as the economy recovers will be of particular interest. 

F-test for joint significance shows that the industry and time dummy variables are highly 
significant in explaining total number of hours worked. However, the evidence for regional 
variation still proved to be insignificant, as the results from the reported F-test show. A 
separate specification that includes the standard explanatory variables but only the 

                                            

48 These results are available from the authors upon request. 
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regional dummy variables still resulted in no significant regional fixed effects50. The 
employment size dummy variables were significant at 5 per cent but not at 1 per cent level. 

Table 19. Summary of ordered probit of total number of hours worked 
Dependent variable: 
Hours worked Without set of additional dummy variables With set of additional dummy variables 

Explanatory 
Variables 

estimated 
coefficient 

Standardised 
coeff. 

estimated 
coefficient 

Standardised 
coeff. 

estimated 
coefficient

Standardised 
coeff. 

Output performance 0.679 (0.014) 0.633 46.97 0.672 (0.015) 0.615 46.22

Labour utilisation 0.290 (0.018) 0.271 16.23 0.297 (0.018) 0.272 16.34

Labour cost 
performance 0.468 (0.023) 0.437 20.20 0.469 (0.023) 0.429 20.17

Threshold 1 1.933 (0.060) 1.802 32.11 1.837 (0.077) 1.682 23.84

Threshold 2 3.857 (0.068) 3.596 57.03 3.777 (0.083) 3.459 45.68

       

Results of joint significant test on the set of additional dummy variables 

 F-test statistic 
Degrees of 

freedom 
p-value of F-

test    

Employment size 2.54 6 0.019    

Industry 2.98 16 0.000    

Region 0.8 8 0.600    

Wave (time dummy 
variables) 8.33 15 0.000    

     

Number of 
observations 44353    

 

Notes: standard errors in parentheses; derivation of standardised coefficients defined in appendix C; the 
additional set of dummy variables control for the employment size of the workplace, industry, region and 
wave (time dummy variables).  
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Model 5: Employment expectations 

Table 20 reports the ordered probit estimation result of employment expectations on 
output expectations, labour utilisation in reference month and labour cost expectations51. 
Again, all coefficients of the explanatory variables are proved to be highly significant in 
explaining employment expectations, as well as positively (conditionally) correlated with 
employment expectations. These results hold regardless of which fixed effect dummies are 
included in the model to capture variation due to different sources. Inclusion of dummies 
reduces the magnitude and the significance of the coefficients, but the reduction is once 
again marginal, consistent with the findings from other models above. Output expectations 
and labour cost expectations are found to be more significant in explaining employment 
expectations, as indicated by larger values of the t-statistics, than labour utilisation in 
reference month.  

Again labour costs, at first glance, should not be positively associated with employment 
expectations, if a workplace is operating with a downward sloping labour demand curve. 
However, we should note that the cross-sectional nature of the data limits us from 
estimating a dynamic labour demand curve for these workplaces. The results presented 
are effectively estimates of a static relationship.  

Employment size dummies, industry dummies and time dummies are found to be 
significant in explaining future employment as the hypothesis of joint insignificant is 
rejected for the F-tests conducted for the three sets of dummies. Regional variation are still 
found to be insignificant in explaining the dependent variable as the hypothesis that the 
regional dummies jointly equal to zero cannot be rejected. As in the case of employment 
performance (reported in Table 18) a separate specification that included the standard 
explanatory variables but only the regional dummy variables did suggest that there were 
some significant regional fixed effects in explaining the probability of employment change 
expectations52.  

                                            

51 Detailed results from the estimation with employment size, industry, region and wave controls can be 
found in Table E5. 
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Table 20. Summary of ordered probit of employment expectations 
Dependent variable: 
Employment 
expectations Without set of additional dummy variables With set of additional dummy variables 

Explanatory Variables 
estimated 
coefficient 

Standardised 
coeff. 

estimated 
coefficient

Standardised 
coeff. 

estimated 
coefficient

Standardised 
coeff. 

Output expectations 0.517 (0.015) 0.486 35.43 0.507 (0.015) 0.457 33.82

Labour utilisation 0.151 (0.018) 0.142 8.57 0.150 (0.018) 0.135 8.22

Labour cost 
expectations 0.567 (0.022) 0.533 25.61 0.562 (0.022) 0.507 25.05

Threshold 1 1.272 (0.063) 1.196 20.30 1.370 (0.077) 1.235 17.82

Threshold 2 3.812 (0.072) 3.582 53.09 3.930 (0.084) 3.543 46.54

       

Results of joint significant test on the set of additional dummy variables 

 F-test statistic 
Degrees of 

freedom 
p-value of 

F-test    

Employment size 4.35 6 0.000    

Industry 7.15 16 0.000    

Region 1.6 8 0.119    

Wave (time dummy 
variables) 3.35 15 0.000    

     

Number of 
observations 44322    

 

Notes: standard errors in parentheses; derivation of standardised coefficients defined in appendix C; the 
additional set of dummy variables control for the employment size of the workplace, industry, region and 
wave (time dummy variables).  
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Model 6: Capital investment performance 

Table 21 reports the probit estimation of capital investment performance on output 
performance and capital utilisation in the reference month, with a constant53. Both 
explanatory variables are found to be positively (conditionally) related to capital investment 
performance regardless of the model conditional on the sets of dummies. The t-statistics of 
output performance is larger than that of capital utilisation in reference month, indicating a 
stronger impact of the former on capital investment performance. Both signs on the 
coefficients are what we broadly expect. Increases in output performance are associated 
with increases in investment performance. Higher current utilisation of capital is associated 
with increases in investment performance. We need to be somewhat careful with the 
interpretation of the relationship between utilisation and investment performance. For 
example, if the utilisation still high even though the capital investment has happened. It 
could be that the investment has not yet been involved in the production process54. The 
capital investment might already be in use in the production process by the time the 
reference month with which the utilisation question refers, but utilisation remains high. 
Alternatively, current capital utilisation may be little related to investment performance. The 
coefficient on utilisation is small in magnitude, and less than half of that associated with 
investment expectations (Table 22).  

The inclusion of the set of control dummy variables reduces the significance of the 
explanatory variables somewhat, while reducing the magnitude of the coefficients further. 
F-tests reveal significant employment size and industry fixed effects to be significant at the 
1 per cent level, but with again no significance for regional fixed effects. A separate 
specification that includes the standard explanatory variables but only the regional dummy 
variables still resulted in no significant regional fixed effects55. Interestingly, there is no 
evidence of the significance of including the wave dummy variables. This could well be 
related to the absence of any meaningful investment growth over the period the EBS has 
been running for. While, we make no allowance for the magnitude of investment, which is 
likely to vary significantly by workplace, this should at least be captured by the 
employment size, and in particular the industry fixed effects. Indeed, Table E6, shows this 
to be the case, with investment increasing alongside workplace size and production based 
industries investing more than the wholesale and retail sector.  

                                            

53 Detailed results from the estimation with employment size, industry, region and wave controls can be 
found in Table E6. 
54 For example, the delivery of a new set of computers to an office, but they have yet to be set up for staff to 
use. 
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Table 21. Summary of probit of capital investment performance 
Dependent variable: 
Capital investment 
performance 

Without control variables for employment 
size, industry, region and wave With control variables 

Explanatory Variables estimated coefficient t-statistic estimated coefficient t-statistic 

Output performance 0.122 (0.014) 8.88 0.098 (0.014) 6.92

Capital utilisation 0.080 (0.025) 3.28 0.055 (0.025) 2.16

Constant -1.040 (0.050) -20.69 -1.045 (0.077) -13.56

     

Results of joint significant test on dummies 

 F-test statistic 
Degrees of 

freedom p-value of F-test  

Employment size 69.36 6 0.000  

Industry 20.41 16 0.000  

Region 0.46 8 0.886  

Wave (time dummies) 1.41 15 0.134  

   

Number of 
observations 43591   

 

Notes: standard errors in parentheses; the additional set of dummy variables control for the employment size 
of the workplace, industry, region and wave (time dummy variables).  

 

Model 7: Summary of probit of capital investment expectations 

Table 22 presents the probit estimation of capital investment expectations on output 
expectations and capital utilisation in the reference month56. Both explanatory variables 
are found to be positively and significantly related to capital investment expectations, 
regardless of whether the model includes the sets of dummy variables to capture different 
fixed effects. Though similar to all other models presented above, inclusion of dummies 
reduce the level of significance of the explanatory variables but only very marginally. As 
we have noted above, current capital utilisation has a greater positive association with 
output expectations than output performance. One would expect such a relationship to 
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found in Table E7. 
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exist, whereby, current capacity constraints induce investment in order for a workplace/firm 
to meet future increases in demand.  

The absence of an economic recovery, to date, and uncertainty about future demand are 
likely infecting investment decisions. As business confidence returns and uncertainty 
diminishes we should expect to see a pick-up in investment. This will coincide and likely 
support a sustained economic recovery. As the economy changes up a gear or two, we 
may well see the coefficients in this estimated equation rise. It will be useful to test 
different parameter estimates over different sample periods in light of this potential 
outcome.  

Joint significance test results reveal significant employment size, industry and time fixed 
effect in future capital investment. But regional fixed effects are once again found to be 
insignificant. A separate specification that includes the standard explanatory variables but 
only the regional dummy variables still resulted in no significant regional fixed effects57.  In 
contrast to the estimated model for capital investment performance, there is a significant 
role for the wave dummy variables in explaining the probability of expecting future capital 
investment. Only three waves are significantly different from the reference category, but 
they are all negative effects, perhaps suggesting a drop in business optimism that affected 
investment decisions in comparison to the reference month. However, these negative 
months are May, September and October 2012 (see Table E7) and it is difficult to see 
what might have infected this business optimism relative to November 2011 when 
domestic and global economic prospects had already deteriorated markedly.  
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Table 22. Summary of probit of capital investment expectations 
Dependent variable: 
Capital investment 
expectations 

Without control variables for employment 
size, industry, region and wave With control variables 

Explanatory Variables 

estimated coefficient 

Standard  error t-statistic estimated coefficient t-statistic 

Output expectations 0.125 (0.014) 8.78 0.119 (0.015) 7.91 

Capital utilisation 0.190 (0.024) 7.96 0.154 (0.025) 6.23 

Constant -1.338 (0.058) -22.89 -1.391 (0.084) -16.59 

     

Results of joint significant test on dummies 

 F-test statistic 
Degrees of 

freedom p-value of F-test  

Employment size 67.71 6 0.000  

Industry 12.39 16 0.000  

Region 0.58 8 0.798  

Wave (time dummies) 1.91 15 0.018  

     

Number of 
observations 42340    

 

Notes: standard errors in parentheses; the additional set of dummy variables control for the employment size 
of the workplace, industry, region and wave (time dummy variables). 
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Conclusions 
As our results show the balance statistics provide a particular interesting source of 
information and analysis. As the EBS extends its time series it has the potential to be a 
very useful source of real-time data on the state of the economy. A survey of this coverage 
and sample size is a very welcome complement to the existing data published by a variety 
of organisations. 

The EBS compares favourably to the currently available business surveys in terms of 
sample size and coverage of the economy. The sampling frame used in the EBS allows 
the sample selected to be far more representative of the English population of workplaces.  

Our aggregate level analysis provides some tentative evidence of the real time information 
content of the EBS with regards to the ‘current’ state of the English economy. Issues such 
as a small sample size and the seasonally unadjusted nature of the output data, make us 
somewhat cautious with regards to over-interpreting the results. Nevertheless, this initial 
foray into the EBS balance statistics is promising. As we have shown, there is some 
tentative evidence of the output performance balance statistic leading GDP developments.  

The results for the analysis of the employment balance statistics were even more 
promising. Seasonal factors are not an issue in this analysis, which strengthens the case 
for the information content of the EBS balance statistics in providing real-time information 
about the state of the English economy. Again, a small time series means we must remain 
cautious over the robust interpretations of our results, but the results are supportive of 
further investigation as we cumulate yet more waves into the time series. 

The workplace level analysis estimated the relationships between, in turn, output, labour 
input (employment and hours worked) and investment with a set of explanatory variables. 
Polychoric correlations formed the basis of the bivariate exploration. Within this, there was 
some noticeable time variation, possibly due to special events such the reduction in 
working days associated with the Queen’s Jubilee Celebrations. While there was wide 
variation in the correlation between different pairwise subsets of variables, there appeared 
to be little in the way of regional variation.  

This lack of regional variation was also an outcome of the results from the multivariate 
analysis. Here we estimated conditional correlations using ordered probit models (probit 
models in the case of the investment series). The magnitudes of the estimated coefficients 
and their associated t-statistics changed little with or without controls for workplace size, 
industry, region and month. But when the other control variables were included there was 
no evidence of any regional fixed effects in any of the seven models estimated.  

The categorical nature of the data can at times lead to what appear to be the opposite sign 
on a coefficient from what might be expected. The core example of this in our results is the 
positive coefficient for labour cost in the past employment, past number of hours and 
future employment models. In labour demand models what matters is the real producer 
wage58. In the current economic environment, where there is the absence of productivity 
                                            

58 Wages deflated by output prices. 
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growth, nominal wages would need to be growing at a slower rate than producer prices in 
order for employees to ‘price’ themselves into employment. Dale (2012) shows how this 
fall in the real producer wage has evolved over the past few years, and certainly over the 
course of the existence of the EBS. 

The scope of the analysis is deliberately broad. The results published in this report are just 
the initial foray into the EBS. As more data is released, more detailed and sophisticated 
analysis can be undertaken. More detailed analysis of key economic and policy relevant 
questions is the logical next step. Focusing on specific questions rather than taking a 
broad approach, such as in this report. The timely nature of the data means that BIS 
analysts can inform policy teams in near real time about developments at a subnational 
level using the workplace data.  

 

Suggestions for future analysis of 
the EBS 

While exploration analysis reveals some useful informational content that can be useful for 
policy-making, the analysis undertaken also reveals some drawbacks of data available for 
this analysis in its current form, and hence there is room for improvements in future 
research. 

Future detailed analysis of the properties of the data would be a useful exercise. With the 
exception of the EBS, the publically available information on business surveys is 
somewhat limited. It would be useful to arrange a series of interviews with survey 
managers to enable a detailed comparison of methodologies used in the different business 
surveys.  

The EBS is a not seasonally adjusted. With only 16 months of data available it is not yet 
possibly to apply seasonal adjustment. The ONS follows Eurostat guidelines with respect 
to seasonal adjustment. These state that at least three years of a time series are required 
before seasonal adjustment can be applied via a standard procedure such as X-12-
ARIMA. Until there are 7 years of data, a ‘health’ warning needs to be attached as the 
seasonal adjustment parameters can be unstable. Prior to the three year period, Eurostat 
advice is to avoid seasonal adjustment (Eurostat, 2009). 

Once three years of data are available, it would be useful for BIS to begin to explore 
seasonal adjustment of the headline EBS balance statistics. In the interim, one possible 
approach for BIS would be to consider is to use existing business surveys to backcast the 
EBS, in order to provide a time series of enough length to seasonally adjust. These 
synthetic EBS balance statistics would also likely enable to exploitation of the EBS in the 
derivation of nowcasting models for the English economy. One obvious flaw to this is the 
absence of GDP volume data for England. However, this is not an issue for employment, 
where a time series of reasonable length for England is already published by the ONS. 
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Further exploration would formally investigate alternative grossing factors, not just for 
output, but for balance statistics such as investment as well. While our results were 
insensitive to the choice of grossing factor, we should not assume that this will hold for all 
data periods. This would, however, open the EBS up to revision, as adjustments to the 
historical data in the Regional Accounts due to revisions to the Quarterly National 
Accounts, for example, would mean adjustments to the grossing factors. The EBS is 
sampled on a NUTS2 geographical basis and it would be useful to examine the sensitivity 
of these alternative grossing factors to the choice of geographical level.  

As well as the above suggestion to further analysis, the business survey could be further 
improved by revising the survey design. Respondents report their qualitative answers 
accordingly to their subjective probability distribution. This applies, especially, to 
expectational data as expectations are respondents’ subjective beliefs about the 
uncertainty of the future. If respondents answer according to their subjective beliefs, there 
is no reason to assume the same thresholds apply to all survey respondents and across 
time. The level of change that is regarded as “higher” to respondent A, may just be “the 
same” to respondent B. This is true not only for answers to questions on expectations but 
also to answers on questions about performance. 

 Das et al. (1999) discuss three distinct situations that survey respondents report their 
answers based on the mode, the median or the mean of the subjective density of their 
expectation. Lui et al. (2011b) follow their approach and non-parametric test and also 
introduce a weaker test on whether qualitative expectational data is informative about their 
quantitative counterpart at a firm-level. They argue there is an information loss when firms 
discretise their answers to the expectational question, and discretisation into different 
categories assumes firms’ subjective density forecasts to be symmetric and unimodal. 
Their findings reveal that qualitative expectations are, although able to predict firms’ 
qualitative realisations, fail to predict their quantitative realisations. Their paper explains 
this is due to the "discretisation errors" in addition to the "forecast errors". The two sources 
of errors weaken the signal of firms' qualitative expectations. Their paper suggests that 
indication to quantitative, especially probabilistic information in the answers could improve 
the survey. In other words, careful design of survey questions and especially the survey 
answers is essential in reducing the amount of information loss.  

Furthermore, evidence in existing literature has shown that business survey data contains 
informational content about the state of economy. As a further analysis, it will be very 
useful to evaluate the forecasting and nowcasting power of the EBS. A natural way to 
conduct such evaluation would be, analogous to the analysis in Lui et al. (2011a), to carry 
out a micro-level comparison of qualitative answers provided to the business survey with 
the answers provided to other official surveys that collects quantitative answers. So as to 
assess its reliability and its predictive power. However, given the current design of EBS, 
there are two limitations that make such evaluation difficult. First of all, the survey consists 
of repeated cross-sections. Answers to the same workplaces are not traced, therefore it is 
impossible to trace the behavioural pattern. Any improvement of the survey should 
consider the implementation of a panel design to collect longitudinal data, as this would 
allow for more interesting and in-depth analysis of the business survey to be conducted. 
Secondly, the EBS samples workplaces; while existing quantitative surveys usually sample 
firms. There are likely to be solutions to such an issue, but this issue is rendered 
redundant until a survey of longitudinal design becomes available. 
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Appendix A – Qualitative business 
surveys  

The English Business Survey (EBS) 59  

(i) Sample frame, sample unit, sample coverage, sample method and 
response rate 

The EBS sampling frame is the Inter-departmental Business Register (IDBR). The sample 
unit is the workplace (single local unit). All industries are covered, including the public 
sector. A stratified sampling method is used, where strata are based on NUTS2 
geographies and the employment size of the workplaces. Sampling is a two-stage 
process: stage one is to select an annual sample, including all workplaces with 250+ 
employees. The second stage is to select a quarterly sample from this annual sample. 
Around 3,000 workplaces are covered every month. 

The survey is carried out via telephone each month. 

The response rate for the October 2011 reference month was 43.5 per cent of the sample 
with a matched telephone number. The response rate increased to 53 per cent in October 
2012. 

 

(ii) Period covered and publication frequency 

The survey is conducted and published on a monthly basis by BIS. BIS also publish on a 
quarterly basis where using three months of pooled data to provide estimates at a sub-
regional level (NUTS2)60. Time series starts from 2011m10 (the reference month, referred 
to as 2011m11 in TNS-BMRB (2012)). 

 

(iii) Methodologies 

The percentage balance statistic for most variables is computed as the weighted 
percentage of firms reporting "higher" (positive) less the weighted percentage of firms 
reporting "lower" (negative) responses. User missing values are coded as ‘no change’ for 
the purposes of deriving the balance statistic. The balance statistics derived from the EBS 
are bounded by  per cent. 

                                            

59 TNS-BMRB (2012) English Business Survey Technical Annex. 
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level estimates from the EBS: http://dservuk.tns-global.com/English-Business-Survey-Reporting-Tool/ 
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(iv) Weighting 

Responses to the EBS are weighted to represent the total employment in England. This is 
referred to as the ‘economic importance’ weight. It adjusts for NUTS2 geography, industry 
and workplace employment size. 

 

(v) Seasonal adjustment method 

Respondents to the EBS are not asked to take into account expected seasonal variation 
when providing their answers. 

 

Purchasing Manager Index (PMI) 

(i) Sample frame, sample unit, sample coverage, sample method and 
response rate 

UK regional PMI covers manufacturing and service sectors. The survey is conducted for 
UK and 9 English regions, with additional series for Scotland, Wales and Northern Ireland. 
Over 1800 companies are covered61. 

The survey is carried out via mail, email, web, fax and phone in the second half of each 
month62. 

PMI aims to achieve a monthly response rate of about 80 per cent63. 

 

(ii) Period covered and publication frequency 

The survey is conducted and published on a monthly basis.  

 

(iii) Methodologies 

A diffusion index, which is bounded between the values of 0 to 100, is computed for each 
variable in the survey. The value of 50 corresponds to no change on the previous month. A 
value that is greater (lower) than 50 means an increase (decrease) on the previous month. 
The extent of the deviation from the value of 50 indicates the magnitude of the rate of 
change64. 

                                            

61 Markit UK Regional PMIs August 2012, Markit. 
62 PMI Survey Methodology, Markit 
63 PMI Survey Methodology, Markit 
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(iv) Weighting 

Responses to the PMI are weighted according to industry group broken down into three 
employment size bands. Industry groups represent main activity within the sector, while 
employment sizes are classified into small, medium and large65. 

 

(v) Seasonal adjustment method 

Respondents to the PMI are asked to take into account expected seasonal variation when 
providing their answers66. 

 

Regional Trends Survey (RTS) 

Note that the results of RTS are no longer published. The time series is still updated by the 
CBI and published through data delivery services such as Datastream. 

 

(i) Sample frame, sample unit, sample coverage, sample method and 
response rate 

RTS is derived from the Industrial Trends Survey (ITS) of the CBI. It is the regional 
manufacturing dimension of the ITS. The ITS is conducted both monthly and quarterly, 
with the RTS available on a quarterly basis. The same sample of firms in manufacturing is 
used every month67. 

The survey covers UK manufacturing firms and it is carried out among CBI’s members 
only. It covers UK and Standard Statistical Regions of the UK. There are in total 11 
regions, including Scotland and Ireland68. 

Postal questionnaires are sent to survey participants. Online ad hoc survey is also used. 
Telephoning significant participants is conducted to deal with unit non-response. 
Imputation method (when appropriate), telephoning, or referring to publically available 
sources is used to deal with item non-response if the item non-response is about the 
number of employees or other more static non-trend question69. 

 

                                            

65 Markit UK Regional PMIs August 2012, Markit 
66 PMI Survey Methodology, Markit 
67 http://www.cbi.org.uk/business-issues/economy/business-surveys/industrial-trends-survey/ 
68 Technical Note, CBI/Experian Regional Trends Survey No.72- August 2008 
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69 http://www.cbi.org.uk/business-issues/economy/business-surveys/survey-methodology/ 
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(ii) Period covered and publication frequency 

RTS was published quarterly, starting in 1992Q2. The publication months are February, 
May, August and November. 

 

(iii) Methodologies 

The percentage balance statistic of the ITS, and thus should be same for RTS, is 
computed as the weighted percentage of firms reporting "up" (positive) less the weighted 
percentage of firms reporting "down" (negative) 70. The balance statistics derived from the 
RTS are bounded by  per cent. 100

 

(iv) Weighting 

Follows the same weighting method used by the CBI Survey for weighting the results. 
Respondents’ industrial sector, net output and employment size are used to weight the 
results. The weights are computed from the value-added data produced by the ONS71. 

 

(v) Seasonal adjustment method 

Respondents to the ITS are asked to take into expected seasonal variation when providing 
their answers72. 

 

Quarterly Economic Survey (QES) 

(i) Sample frame, sample unit, sample coverage, sample method and 
response rate 

The QES is conducted by the British Chamber of Commerce (BCC). The QES covers the 
UK and 12 UK regions in total, including Scotland and Northern Ireland. It is carried out 
among manufacturing firms and services firms73. 

More than 7500 businesses respond to the QES each quarter74. Survey is conducted by 
questionnaires via the post and online75. 

                                            

70 http://www.cbi.org.uk/business-issues/economy/business-surveys/industrial-trends-survey/ 
71 Technical Note, CBI/Experian Regional Trends Survey No.72- August 2008.  
72 Technical Note, CBI/Experian Regional Trends Survey No.72- August 2008 
73 British Chambers of Commerce, Quarterly Economic Survey, 3rd Quarter 2012 
74 http://www.britishchambers.org.uk/policy-maker/economic-data/quarterly-economic-survey/ 
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75 British Chambers of Commerce, Quarterly Economic Survey, 3rd Quarter 2012 
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(ii) Period covered and publication frequency 

QES is published quarterly.  

Time series coverage of the survey is back to 1989Q1. 

 

(iii) Methodologies 

Balance statistics are computed as the percentage of companies reporting increases less 
the percentage of companies reporting decreases76. 

 

(iv) Weighting 

Responses to the QES are weighted according to the actual distribution of companies by 
employment size77. 

 

(v) Seasonal adjustment method 

No seasonal adjustment is made to the data.  

 

Business Confidence Monitor (BCM) 

(i) Sample frame, sample unit, sample coverage, sample method and 
response rate 

The BCM survey is carried out among The Institute of Chartered Accountants in England 
and Wales (ICAEW) members’ working in industry and commerce. The survey covers all 
production industries (Energy, Water and Mining; Manufacturing and Engineering); 
construction; and all service industries (Retail and Wholesale; Transport and Storage; IT 
and Communications; Banking, Finance and Insurance; Property; Business Services)78. 

The survey covers 9 English regions, English total, and Scotland, Wales and Northern 
Ireland79.  

                                            

76 British Chambers of Commerce, Quarterly Economic Survey, 3rd Quarter 2012 
77 British Chambers of Commerce, Quarterly Economic Survey, 3rd Quarter 2012 
78 UK Business Confidence Monitor Report Q1 2013, Appendices and Tables, ICAEW/Grant Thornton; 
http://www.icaew.com/~/media/Files/About-ICAEW/What-we-do/business-confidence-
monitor/2013/7176bcmq113appendixv3pdf.pdf 
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79 UK Business Confidence Monitor Report Q1 2013, Appendices and Tables, ICAEW/Grant Thornton; 
http://www.icaew.com/~/media/Files/About-ICAEW/What-we-do/business-confidence-
monitor/2013/7176bcmq113appendixv3pdf.pdf  
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Quarterly aggregate data are obtained from the latest 1000 interviews for the quarter. 
About 4000 telephone interviews are conducted every year with ICAEW members in the 
industry and commerce80. 

 

(ii) Period covered and publication frequency 

BCM is published quarterly.  

Time series of BCM starts from 2005Q3. 

 

(iii) Methodologies 

A scoring method is used to compute the Business Confidence Index (BCI) from the 
responses to the question that asks about respondents’ confidence in the economic 
prospect over the next 12 months as compared to the previous 12 months. Each response 
to this question is given a score: score of +100, +50, 0, -50 and -100 correspond to "Much 
more confident", "Slightly more confident", "As confident", "Slightly less confident", "Much 
less confident", respectively. An average score is then computed. Using this scoring 
method, the BCI is therefore bounded between -100 to +10081. 

 

(iv) Weighting 

Responses to the BCM are weighted according to regional location, company size 
(number of employees) and industry sector. The 2009 GVA data published by the ONS is 
used to derive the target weights for sector and region. While the turnover data for the start 
of 2011 published by the Small Business Analytical Unit of the Department for Business, 
Innovation and Skills are used to derive the weights for company size82. 

 

(v) Seasonal adjustment method 

No seasonal adjustment is made to the data. 

 

                                            

80 UK Business Confidence Monitor Report Q1 2013, Appendices and Tables, ICAEW/Grant Thornton; 
http://www.icaew.com/~/media/Files/About-ICAEW/What-we-do/business-confidence-
monitor/2013/7176bcmq113appendixv3pdf.pdf  
81 UK Business Confidence Monitor Report Q1 2013, Appendices and Tables, ICAEW/Grant Thornton; 
http://www.icaew.com/~/media/Files/About-ICAEW/What-we-do/business-confidence-
monitor/2013/7176bcmq113appendixv3pdf.pdf 
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82 UK Business Confidence Monitor Report Q1 2013, Appendices and Tables, ICAEW/Grant Thornton; 
http://www.icaew.com/~/media/Files/About-ICAEW/What-we-do/business-confidence-
monitor/2013/7176bcmq113appendixv3pdf.pdf 
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Appendix B – Autocorrelations of 
the aggregate series 

To examine whether different series exhibit auto (or serial) correlation i.e. whether the 
current value of a series is correlated with its past value, we compute the autocorrelation 
coefficients. The Portmanteau Q-statistics and the corresponding p-value for testing the 
hypothesis of no presence of autocorrelation are also presented. We use the maximum 
number of observations (i.e. 15). We compute the autocorrelation for up to 5 lags. The 
results are reported in Table B1 to Table B4. 

Table B1. Autocorrelation of the output performance balance statistic 

Lag 
Auto-

correlation 
Portmanteau 

Q Prob>Q 

    

1 0.306 1.7052 0.1916

2 -0.1704 2.2745 0.3207

3 -0.5856 9.5617 0.0227

4 -0.3118 11.816 0.0188

5 0.1834 12.674 0.0266

 

Table B2. Autocorrelation of the output expectation balance statistic 

Lag 
Auto-

correlation 
Portmanteau 

Q Prob>Q 

    

1 0.451 3.704 0.0543

2 -0.0612 3.7775 0.1513

3 -0.4606 8.2861 0.0405

4 -0.2189 9.3971 0.0519

5 0.0559 9.4767 0.0915
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Table B3. Autocorrelation of the employment performance balance statistic 

Lag 
Auto-

correlation 
Portmanteau 

Q Prob>Q 

    

1 0.4517 3.7162 0.0539

2 0.1779 4.3367 0.1144

3 -0.2167 5.3347 0.1489

4 -0.2208 6.4645 0.167

5 0.0604 6.5575 0.2557

  

Table B4. Autocorrelation of the employment expectation balance statistic 

Lag 
Auto-

correlation 
Portmanteau 

Q Prob>Q 

    

1 0.6484 7.6586 0.0057

2 0.1628 8.1785 0.0168

3 -0.1804 8.8698 0.0311

4 -0.2319 10.116 0.0385

5 -0.2151 11.296 0.0458

 

The null hypothesis (H0) of the Portmanteau Q-test is the series appears to have no 
autocorrelation. If the p-value corresponds to the test statistics is less than 0.05, we reject 
the null hypothesis of no autocorrelation at 5 per cent significance level. i.e. the series 
exhibit autocorrelation. 

Rejection of the null hypothesis of no autocorrelation in prospective series means 
output/employment expectation made at current reference month is correlated with 
expectation made at past reference months. While rejection of the null hypothesis in 
retrospective series means current output/employment trend is correlated to past 
output/employment trend. 

We should note that the presence of autocorrelation does not imply workplaces based 
their current answers on their past answers. The sample is a repeated cross-section rather 
than a longitudinal survey.   
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For the balance of output performance, we cannot reject H0 at the first 2 lags. However, 
H0 is rejected from at higher lags (lag 3 to lag 5). It means the current values of balance of 
past output appear to be correlated with its values 3 to 5 periods ago, although such 
correlation appear to be negative at lag 3 and 4. 

However for the balance of output expectation, there is evidence that its current value is 
correlated with its first lag but not the second lag, and hardly correlated with its values at 
higher lags.  

Current value of the balance of past employment does not appear to be correlated with its 
lagged values at all as H0 of no autocorrelation cannot be rejected for all 5 lags. While for 
the balance of employment expectation, there is evidence that its current value is 
correlated with its first 5 lags, although the correlations appears to be negative between its 
current value and its lagged 3 to 5 values. 

We have also tested for the presence of autocorrelation in the two quantitative aggregate 
series we use for the above analysis, for completeness. The results are reported in Table 
B5 and Table B6. 

Table B5. Autocorrelation of GDP growth 

Lag 
Auto-

correlation 
Portmanteau 

Q Prob>Q 

    

1 0.3593 2.3517 0.1251

2 0.1986 3.125 0.2096

3 -0.3509 5.7421 0.1249

4 -0.1065 6.0053 0.1988

5 -0.1756 6.7916 0.2366

 

Note: Series is a quarterly growth rate of the 3-month rolling average of employment; seasonally adjusted; 
GDP at basic prices. 
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Table B6. Autocorrelation of employment growth 

Lag 
Auto-

correlation 
Portmanteau 

Q Prob>Q 

    

1 0.7997 11.648 0.0006

2 0.4426 15.491 0.0004

3 0.1535 15.991 0.0011

4 -0.0888 16.174 0.0028

5 -0.3125 18.664 0.0022

 

Note: Series is a quarterly growth rate of the 3-month rolling average of employment; not seasonally 
adjusted. 

The null hypothesis of no autocorrelation cannot be rejected for the growth rate of the 
rolling 3-month average of monthly GDP at all lags. However, autocorrelation in the 3-
month growth of the LFS employment is clearly rejected at all lags, indicating the current 
value of the series is correlated with its past values. 
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Appendix C – The estimation 
methods 

In each wave of the EBS survey, each workplace, i, is asked to give answers to the 
qualitative questions set out in the survey questionnaire. Depending on the questions, 
almost all of the questions of our interests that have been analysed using statistical 
models involve three categorical answers. These questions include past and future output, 
past and future employment, and past total number of hours worked. For example, the 
survey asks about workplaces' level of business activity or volume of output in the 
reference month as compare to three months prior to the reference month. Workplaces are 
required to give categorical answers whether it is "higher", "the same" or "lower".83 To 
analyse the conditional relationships between this set of variables with a set of explanatory 
variables (also from the EBS), we adopt the ordered probit models. Whereas for past and 
future capital investment, in which the categorical answers to the questions is binary, that 
is "Yes" or "No", we adopt probit models. 

 

An ordered probit model 

We denote workplace's categorical response to a survey question as j, where j = 0, 1, 2; in 
which a higher value of j corresponds to a "higher" outcome. We assume there is a 
continuous latent variable, yi

* that triggers workplace i's categorical response. Let yi be a 
categorical response of workplace i that takes on the values of j = 0, 1, 2. The latent 
variable model underlying an ordered probit model is given by 

iii xy  *                        (A1) 

where xi contains k explanatory variables that are related to yi
* but does not contain a 

constant, β is a k×1 vector of parameters, and ε ∣ x ~N(0, 1). The categorical response yi 

follows the observation rule 

2,1,0;1
*   jyifjy jiji                        (A2) 

Let μj denote the unknown thresholds that the latent variable yi
* crosses to change the 

value of the observed yi, with μ0 = -∞, μj  ≤ μj+1, and μ3  = ∞. The thresholds are to be 
estimated. The conditional distribution of yi on xi is given by each response probability (see 
e.g. Wooldridge (2002)): 
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83 Workplace can also, and very small number do, respond “don’t know”. We ignore these responses in our 
analysis. 
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These conditional probabilities should sum to unity. Maximum likelihood is used to 
estimate the unknown thresholds and the parameter β. The log-likelihood function for each 
workplace i is given by 
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where I(yi  = j) denotes the indicator function, and it takes the value of 1 if yi  = j, and 0 
otherwise. Note that when j takes on only two values (two outcomes i.e. if  j = 0, 1 only), 
the model reduces to a binary probit. In this case we estimate an intercept instead by 
setting the single threshold in the probit model to zero. The ordered probit models are 
estimated using Stata, with data pooled across all cross-sections. Models are estimated 
using the svy suite of commands to account for the complex survey design. 

Since the probability model is nonlinear, the estimated coefficients,  does not allow a 
straight interpretation of the impact on the dependent variable from a unit change in the 
independent variables as in the linear models. To understand the estimated relationship, 
one can derive standardised coefficients that allow interpretation (See Long (1997) and 
Long and Freese (2006)). The marginal change in the latent variable with respect to xi,k is 
given by the derivative 

̂

k
kx

y 

 *

                       (A5) 

Due to the fact that yi
* is unobserved, it is unclear what is the impact on yi

* due to a unit 
change in xi,k. βk cannot be interpreted without being rescaled by the standard deviation of 
yi

*. The variance of the latent variable, σ2 y*  is given by 

      VARxVARyVAR
y

 ˆˆ '2*
*                      (A6) 

The y* -standardised coefficent of variable xk, denoted as βk
∗ , is therefore 

2
*

*y

k
k 


                         (A7) 

βk
∗  thus measures the change in y* due to a unit change in xk, when all other variables are 

held constant. 
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Polychoric correlation   

The variables in the EBS survey are ordinal. The usual Pearson moment correlation 
coefficient, which is used to measure the correlation between continuous variables, is not 
an appropriate measure to compute the (unconditional) correlation between the categorical 
variables. We adopt the polychoric correlation of Olsson (1979). The polychoric correlation 
coefficient is a maximum likelihood estimate. Following Olsson (1979), suppose two latent 

variables z1
∗  and z2

∗ , that underlie two categorical variables z1 and z2 follow a bivariate 
normal distribution. Further assuming the thresholds of the two variables are denoted by 
a1,i, i = 0,···,s and a1,j, j = 0, ···, r; where a1,0 = a2,0=-∞ and a1,s=a2,r=∞.  s and r are the 

number of categories taken by z1 and z2. So z1 = i when a1,i-1< z1
∗ <a1,i, and 

correspondingly for z2. The probability that z1 = i and z2 = j, P(i, j, ρ, a), denoted as πij is 
given by     

        ,,,,,,,, 1,21,122,2,12,2,12,2,12,   jijijiijiji aaaaaaaa                    (A8) 

where ρ denotes the correlation and Φ2 denotes the bivariate normal distribution function. 
The log-likelihood function is given by 

  
 


s

i

r

j
jijinAL

1 1
,, lnlnln                        (A9) 

where A is a constant, nij is the observed frequencies when z1 = i and z2 = j. The estimates 
of ρ and a′s can be obtained by maximising the likelihood function. The estimated ρ is the 
polychoric correlation coefficient. The Stata command polychoric is used to compute the 
correlation coefficient84. 
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84 See Kolenikov and Angeles (2004) for further discussion of the polychoric correlation. 
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Appendix D – Descriptive statistics 
Table D1. Descriptive statistics 
Variable Frequency Percentage of total 

Employment size     

Employs 1 to 9 9,924 20.58 

Employs 10 to 49 16,866 34.98 

Employs 50 to 99 9,739 20.20 

Employs 100 249 6,937 14.39 

Employs 250 to 499 2,907 6.03 

Employs 500 to 999 1,211 2.51 

Employs > 1000 634 1.31 

Total number of observations 48,218 100.00 

   

Industry     

 Agriculture, Forestry And Fishing  900 1.87 

Mining and Quarrying; Electricity, Gas, 
Steam and Air Conditioning; Water supply, 
sewage, waste management 350 0.73 

Manufacturing 4,408 9.14 

Construction 2,130 4.42 

Wholesale and Retail Trade; Repair Of 
Motor Vehicles 8,913 18.48 

Transportation and Storage  1,555 3.22 

Accommodation and Food Service Activities 4,486 9.30 

Information and Communication 998 2.07 

  Financial and Insurance Activities 737 1.53 
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Table D1 (continued). Descriptive statistics 
Variable Frequency Percentage of total 

 Real Estate Activities 822 1.70 

Professional, Scientific and Technical 2,997 6.22 

Administrative and Support Service 3,206 6.65 

Public administration and Defence 1,070 2.22 

Education 6,867 14.24 

Human Health and Social Work Activities  6,133 12.72 

 Arts, Entertainment and Recreation  1,474 3.06 

Other Service Activities  1,172 2.43 

Total number of observations 48,218 100.00 

   

Regions     

North East 3,802 7.89 

North West 6,152 12.76 

Yorkshire & the Humber 5,153 10.69 

East Midlands 4,613 9.57 

West Midlands 5,867 12.17 

East of England 4,848 10.05 

London  5,262 10.91 

South East 6,326 13.12 

South West 6,195 12.85 

Total number of observations 48,218 100.00 
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Table D1 (continued). Descriptive statistics 
Variable Frequency Percentage of total 

Wave     

Nov-11 3,081 6.39 

Dec-11 2,991 6.20 

Jan-12 2,976 6.17 

Feb-12 3,014 6.25 

Mar-12 3,040 6.30 

Apr-12 3,000 6.22 

May-12 3,009 6.24 

Jun-12 3,012 6.25 

Jul-12 3,037 6.30 

Aug-12 3,025 6.27 

Sep-12 3,019 6.26 

Oct-12 3,007 6.24 

Nov-12 3,000 6.22 

Dec-12 3,001 6.22 

Jan-13 3,001 6.22 

Feb-13 3,005 6.23 

Total number of observations 48,218 100.00 
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Table D1 (continued). Descriptive statistics 
Variable Frequency Percentage of total 

Output performance     

Lower 12,360 25.63 

The same 17,463 36.22 

Higher 16,936 35.12 

Don't know 1,459 3.03 

Total number of observations 48,218 100.00 

   

Employment performance     

Lower 6,992 14.50 

The same 32,583 67.57 

Higher 8,456 17.54 

Don't know 187 0.39 

Total number of observations 48,218 100.00 

   

Total number of hours worked     

Lower 9,663 20.04 

The same 25,567 53.02 

Higher 12,341 25.59 

Don't know 647 1.34 

Total number of observations 48,218 100.00 
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Table D1 (continued). Descriptive statistics 
Variable Frequency Percentage of total 

Capital investment performance     

No 31,057 64.41 

Yes 14,173 29.39 

Don’t know 2,988 6.20 

Total number of observations 48,218 100.00 

   

Output expectations     

Lower 9,810 20.35 

The same 17,577 36.45 

Higher 18,901 39.20 

Don't know 1,930 4.00 

Total number of observations 48,218 100.00 

   

Employment expectations     

Lower 6,272 13.01 

The same 32,896 68.22 

Higher 8,656 17.95 

Don't know 394 0.82 

Total number of observations 48,218 100.00 
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Table D1 (continued). Descriptive statistics 
Capital investment expectations     

No 31,345 65.01 

Yes 12,929 26.81 

Don’t know 3,944 8.18 

Total number of observations 48,218 100.00 

   

Labour utilisation in reference month     

Underutilised 4,804 9.96 

Used at a satisfactory level 31,095 64.49 

Overstretched 11,593 24.04 

Don’t know 726 1.51 

Total number of observations 48,218 100.00 

   

Labour costs expectations     

Lower 3,320 6.89 

The same 31,601 65.54 

Higher 11,584 24.02 

Don't know 1,432 2.97 

Not applicable 281 0.58 

Total number of observations 48,218 100.00 
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Table D1 (continued). Descriptive statistics 
Capital utilisation in reference month     

Underutilised 5,382 11.16 

Used at a satisfactory level 37,135 77.01 

Overstretched 4,612 9.56 

Don't know 1,089 2.26 

Total number of observations 48,218 100.00 

 

 

  

103
 



   Exploratory Analysis of the English Business Survey 

 

Appendix E – Detailed results from 
multivariate analysis 

Table E1. Summary of ordered probit of output performance 
Explanatory variables Coefficients 
Employment performance 0.311 (0.022)*** 
Change in total hours worked 0.856 (0.018)*** 
Capital investment performance 0.094 (0.022)*** 
  
Reference category: workplace employs 10 to 49  
Employs 1 to 9 -0.164 (0.022)*** 
Employs 50 to 99 0.01 (0.03) 
Employs 100 249 0.032 (0.03) 
Employs 250 to 499 0.181 (0.054)*** 
Employs 500 to 999 0.017 (0.064) 
Employs > 1000 0.074 (0.113) 
  
Reference category: Wholesale and Retail Trade; Repair Of Motor  
Vehicles 

 

Agriculture, Forestry and Fishing  0.057 (0.053) 
Mining and Quarrying; Electricity, Gas, Steam and Air Conditioning; 0.082 (0.104) 
Manufacturing -0.002 (0.037) 
Construction -0.032 (0.037) 
Transportation and Storage  -0.075 (0.053) 
Accommodation and Food Service Activities -0.089 (0.035)*** 
Information and Communication 0.132 (0.054)** 
Financial and Insurance Activities 0.018 (0.066) 
Real Estate Activities 0.206 (0.061)*** 
Professional, Scientific and Technical 0.036 (0.035) 
Administrative and Support Service 0.097 (0.04)** 
Public Administration and Defence 0.27 (0.053)*** 
Education 0.129 (0.032)*** 
Human Health and Social Work Activities  0.171 (0.03)*** 
Arts, Entertainment and Recreation  0.067 (0.054) 
Other Service Activities  0.089 (0.049)* 
  
Reference category: South West  
North East -0.024 (0.041) 
North West -0.049 (0.036) 
Yorkshire & the Humber -0.02 (0.036) 
East Midlands -0.024 (0.037) 
West Midlands -0.013 (0.035) 
East of England 0.005 (0.037) 
London  -0.057 (0.037) 
South East -0.048 (0.035) 

 

Notes: standard errors in parentheses; *** indicates significant at the 1 per cent level; ** indicates significant 
at the 5 per cent level; * indicates significant at the 10 per cent level.  
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Table E1 (continued). Summary of ordered probit of output performance 
Explanatory variables Coefficients 
Reference category: Nov-11  
Dec-11 -0.019 (0.05) 
Jan-12 0.009 (0.051) 
Feb-12 -0.144 (0.051)*** 
Mar-12 0.078 (0.049) 
Apr-12 0.089 (0.051)* 
May-12 0.185 (0.048)*** 
Jun-12 0.155 (0.049)*** 
Jul-12 -0.072 (0.052) 
Aug-12 0.02 (0.049) 
Sep-12 -0.018 (0.053) 
Oct-12 0.073 (0.049) 
Nov-12 0.066 (0.051) 
Dec-12 0.117 (0.051)** 
Jan-13 -0.057 (0.051) 
Feb-13 -0.138 (0.05)*** 
  
Lower threshold 1.752 (0.067)*** 
Upper threshold 2.859 (0.07)*** 
  
Number of observations 43763 
F (48,  43715) 81.3 
Prob > F 0.000 

 

Notes: standard errors in parentheses; *** indicates significant at the 1 per cent level; ** indicates significant 
at the 5 per cent level; * indicates significant at the 10 per cent level. 
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Table E2. Summary of ordered probit of output expectations 
Explanatory variables Coefficients 
Employment expectations 0.817 (0.021)*** 
Capital investment expectations 0.057 (0.022)*** 
  
Reference category: workplace employs 10 to 49  
Employs 1 to 9 -0.088 (0.022)*** 
Employs 50 to 99 -0.004 (0.029) 
Employs 100 249 -0.02 (0.033) 
Employs 250 to 499 -0.015 (0.048) 
Employs 500 to 999 0.134 (0.076)** 
Employs > 1000 0.207 (0.15) 
  
Reference category: Wholesale and Retail Trade; Repair Of Motor 
Vehicles 

 

Agriculture, Forestry and Fishing  -0.142 (0.053)*** 
Mining and Quarrying; Electricity, Gas, Steam and Air Conditioning; -0.342 (0.103)*** 
Manufacturing -0.096 (0.036)*** 
Construction  -0.121 (0.038)*** 
Transportation and Storage  -0.124 (0.052)** 
Accommodation and Food Service Activities -0.109 (0.035)*** 
Information and Communication 0.073 (0.053) 
Financial and Insurance Activities 0.046 (0.064) 
Real Estate Activities -0.012 (0.055) 
Professional, Scientific and Technical -0.079 (0.035)** 
Administrative and Support Service -0.01 (0.04) 
Public Administration and Defence 0.057 (0.054) 
Education -0.124 (0.031)*** 
Human Health and Social Work Activities  -0.002 (0.03) 
Arts, Entertainment and Recreation  -0.066 (0.049) 
Other Service Activities  0.018 (0.051) 
  
Reference category: South East  
North East 0.003 (0.039) 
North West 0.004 (0.036) 
Yorkshire & the Humber -0.017 (0.036) 
East Midlands -0.018 (0.038) 
West Midlands -0.022 (0.035) 
East of England -0.023 (0.037) 
London  -0.009 (0.036) 
South West -0.001 (0.035) 

 

Notes: standard errors in parentheses; *** indicates significant at the 1 per cent level; ** indicates significant 
at the 5 per cent level; * indicates significant at the 10 per cent level. 
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Table E2 (continued). Summary of ordered probit of output expectations 
Explanatory variables Coefficients 
Reference category: Nov-11  
Dec-11 0.15 (0.05)*** 
Jan-12 0.469 (0.052)*** 
Feb-12 0.807 (0.051)*** 
Mar-12 0.735 (0.051)*** 
Apr-12 0.549 (0.051)*** 
May-12 0.49 (0.048)*** 
Jun-12 0.286 (0.051)*** 
Jul-12 0.502 (0.051)*** 
Aug-12 0.41 (0.05)*** 
Sep-12 0.481 (0.054)*** 
Oct-12 0.202 (0.052)*** 
Nov-12 0.034 (0.051) 
Dec-12 0.172 (0.049)*** 
Jan-13 0.596 (0.051)*** 
Feb-13 0.786 (0.05)*** 
  
Lower threshold 1.178 (0.062)*** 
Upper threshold 2.267 (0.063)*** 
  
Number of observations 42700 
F(47,  42653) 54.1 
Prob > F 0.000 

 

Notes: standard errors in parentheses; *** indicates significant at the 1 per cent level; ** indicates significant 
at the 5 per cent level; * indicates significant at the 10 per cent level. 

 

  

107
 



   Exploratory Analysis of the English Business Survey 

 

Table E3. Summary of ordered probit of employment performance 
Explanatory variables Coefficients 
Output performance 0.401 (0.014)*** 
labour utilisation 0.050 (0.019)*** 
Labour cost performance 0.425 (0.023)*** 
  
Reference category: Workplace employs 10 to 49  
Employs 1 to 9 -0.09 (0.022)*** 
Employs 50 to 99 0.048 (0.037) 
Employs 100 249 0.121 (0.040)*** 
Employs 250 to 499 -0.011 (0.065) 
Employs 500 to 999 -0.027 (0.099) 
Employs > 1000 -0.203 (0.143) 
  
Reference category: Wholesale and Retail Trade; Repair Of Motor 
Vehicles 

 

Agriculture, Forestry and Fishing  -0.108 (0.055)** 
Mining and Quarrying; Electricity, Gas, Steam and Air Conditioning; -0.191 (0.085)** 
Manufacturing 0.097 (0.033)*** 
Construction 0.043 (0.040) 
Transportation and Storage  0.058 (0.048) 
Accommodation and Food Service Activities -0.08 (0.033)** 
Information and Communication 0.1 (0.056)* 
Financial and Insurance Activities 0.093 (0.067) 
Real Estate Activities -0.024 (0.054) 
Professional, Scientific and Technical 0.143 (0.034)*** 
Administrative and Support Service 0.003 (0.04) 
Public Administration and Defence -0.601 (0.06)*** 
Education -0.016 (0.033) 
Human Health and Social Work Activities  -0.025 (0.031) 
Arts, Entertainment and Recreation  -0.14 (0.052)*** 
Other Service Activities  -0.03 (0.049) 
  
Reference category: South East  
North East -0.056 (0.039) 
North West -0.051 (0.036) 
Yorkshire & the Humber -0.029 (0.036) 
East Midlands -0.042 (0.037) 
West Midlands 0.01 (0.035) 
East of England -0.088 (0.037)** 
London  -0.048 (0.038) 
South West -0.006 (0.036) 

 

Notes: standard errors in parentheses; *** indicates significant at the 1 per cent level; ** indicates significant 
at the 5 per cent level; * indicates significant at the 10 per cent level.  
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Table E3 (continued). Summary of ordered probit of employment performance 
Explanatory variables Coefficients 
Reference category: Aug-12  
Nov-11 -0.124 (0.051)** 
Dec-11 -0.102 (0.053)* 
Jan-12 -0.08 (0.052) 
Feb-12 -0.146 (0.054)*** 
Mar-12 -0.122 (0.051)** 
Apr-12 -0.14 (0.053)*** 
May-12 -0.078 (0.052) 
Jun-12 -0.059 (0.053) 
Jul-12 -0.031 (0.058) 
Sep-12 -0.083 (0.058) 
Oct-12 -0.038 (0.055) 
Nov-12 -0.136 (0.056)** 
Dec-12 -0.144 (0.056)*** 
Jan-13 -0.03 (0.053) 
Feb-13 -0.165 (0.053)*** 
  
Lower threshold 0.405 (0.076)*** 
Upper threshold 2.864 (0.08)*** 
  
Number of observations 44584 
F(48,  44536) 38.2 
Prob > F 0.000 

 

Notes: standard errors in parentheses; *** indicates significant at the 1 per cent level; ** indicates significant 
at the 5 per cent level; * indicates significant at the 10 per cent level. 
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Table E4. Summary of ordered probit of total number of hours worked 
Explanatory variables Coefficients 
Output performance 0.672 (0.015)*** 
Labour utilisation 0.297 (0.018)*** 
Labour cost performance 0.469 (0.023)*** 
  
Reference category: Workplace employs 10 to 49  
Employs 1 to 9 0.041 (0.022)* 
Employs 50 to 99 0.033 (0.032) 
Employs 100 249 0.049 (0.032) 
Employs 250 to 499 -0.126 (0.052)** 
Employs 500 to 999 0.011 (0.083) 
Employs > 1000 -0.127 (0.11) 
  
Reference category: Wholesale and Retail Trade; Repair Of Motor 
Vehicles 

 

Agriculture, Forestry and Fishing  -0.072 (0.064) 
Mining and Quarrying; Electricity, Gas, Steam and Air Conditioning; -0.055 (0.103) 
Manufacturing 0.038 (0.036) 
Construction -0.06 (0.039) 
Transportation and Storage  0.058 (0.052) 
Accommodation and Food Service Activities -0.011 (0.032) 
Information and Communication -0.007 (0.052) 
Financial and Insurance Activities 0.103 (0.061)* 
Real Estate Activities -0.015 (0.056) 
Professional, Scientific and Technical 0.117 (0.035)*** 
Administrative and Support Service 0.077 (0.038)** 
Public Administration and Defence -0.105 (0.053)** 
Education -0.006 (0.032) 
Human Health and Social Work Activities  -0.051 (0.028)* 
Arts, Entertainment and Recreation  -0.073 (0.052) 
Other Service Activities  -0.062 (0.045) 
  
Reference category: South East  
North East -0.063 (0.039) 
North West -0.029 (0.035) 
Yorkshire & the Humber -0.045 (0.037) 
East Midlands -0.058 (0.036) 
West Midlands -0.015 (0.035) 
East of England -0.055 (0.038) 
London  -0.005 (0.036) 
South West -0.012 (0.036) 

 

Notes: standard errors in parentheses; *** indicates significant at the 1 per cent level; ** indicates significant 
at the 5 per cent level; * indicates significant at the 10 per cent level.  
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Table E4 (continued). Summary of ordered probit of total number of hours worked 
Explanatory variables Coefficients 
Reference category: Aug-12  
Nov-11 -0.064 (0.05) 
Dec-11 -0.01 (0.054) 
Jan-12 -0.3 (0.053)*** 
Feb-12 -0.163 (0.052)*** 
Mar-12 -0.226 (0.05)*** 
Apr-12 -0.008 (0.053) 
May-12 -0.018 (0.049) 
Jun-12 0.036 (0.05) 
Jul-12 -0.011 (0.053) 
Sep-12 -0.092 (0.055)* 
Oct-12 -0.031 (0.049) 
Nov-12 -0.087 (0.052)* 
Dec-12 -0.054 (0.052) 
Jan-13 -0.247 (0.054)*** 
Feb-13 -0.258 (0.051)*** 
  
Lower threshold 1.837 (0.077)*** 
Upper threshold 3.777 (0.083)*** 
  
Number of observations 44353 
F(48,  44305) 79.3 
Prob > F 0.000 

 

Notes: standard errors in parentheses; *** indicates significant at the 1 per cent level; ** indicates significant 
at the 5 per cent level; * indicates significant at the 10 per cent level. 
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Table E5. Summary of ordered probit of employment expectations 
Explanatory variables Coefficients 
Output expectations 0.507 (0.015)*** 
Labour utilisation 0.15 (0.018)*** 
Labour cost expectations 0.562 (0.022)*** 
  
Reference category: Workplace employs 10 to 49  
Employs 1 to 9 -0.031 (0.023) 
Employs 50 to 99 0.080 (0.036)** 
Employs 100 249 -0.039 (0.042) 
Employs 250 to 499 -0.116 (0.061)* 
Employs 500 to 999 -0.305 (0.105)*** 
Employs > 1000 -0.389 (0.174)** 
  
Reference category: Wholesale and Retail Trade; Repair Of Motor 
Vehicles 

 

Agriculture, Forestry and Fishing  0.028 (0.056) 
Mining and Quarrying; Electricity, Gas, Steam and Air Conditioning; -0.051 (0.113) 
Manufacturing 0.052 (0.035) 
Construction 0.062 (0.041) 
Transportation and Storage  0.038 (0.051) 
Accommodation and Food Service Activities 0.075 (0.033)** 
Information and Communication 0.126 (0.058)** 
Financial and Insurance Activities 0.335 (0.069)*** 
Real Estate Activities 0.093 (0.056)* 
Professional, Scientific and Technical 0.187 (0.035)*** 
Administrative and Support Service 0.205 (0.04)*** 
Public Administration and Defence -0.326 (0.067)*** 
Education 0.01 (0.033) 
Human Health and Social Work Activities  0.13 (0.032)*** 
Arts, Entertainment and Recreation  0.09 (0.049)* 
Other Service Activities  0.053 (0.051) 
  
Reference category: South East  
North East -0.055 (0.041) 
North West -0.045 (0.036) 
Yorkshire & the Humber -0.09 (0.038)** 
East Midlands -0.03 (0.038) 
West Midlands -0.028 (0.036) 
East of England -0.002 (0.039) 
London  -0.02 (0.038) 
South West -0.092 (0.035)*** 

 

Notes: standard errors in parentheses; *** indicates significant at the 1 per cent level; ** indicates significant 
at the 5 per cent level; * indicates significant at the 10 per cent level.  
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Table E5 (continued). Summary of ordered probit of employment expectations 
Explanatory variables Coefficients 
Reference category: Nov-11  
Dec-11 0.034 (0.051) 
Jan-12 -0.033 (0.054) 
Feb-12 0.118 (0.054)** 
Mar-12 0.133 (0.052)** 
Apr-12 0.204 (0.055)*** 
May-12 0.195 (0.051)*** 
Jun-12 0.231 (0.052)*** 
Jul-12 0.131 (0.058)** 
Aug-12 0.08 (0.053) 
Sep-12 0.106 (0.057)* 
Oct-12 0.1 (0.052)* 
Nov-12 0.077 (0.056) 
Dec-12 0.058 (0.053) 
Jan-13 0.074 (0.053) 
Feb-13 0.124 (0.05)** 
  
Lower threshold 1.37 (0.077)*** 
Upper threshold 3.93 (0.084)*** 
  
Number of observations 44322 
F(48,  44274) 51.2 
Prob > F 0.000 

 

Notes: standard errors in parentheses; *** indicates significant at the 1 per cent level; ** indicates significant 
at the 5 per cent level; * indicates significant at the 10 per cent level. 
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Table E6. Summary of probit of capital investment performance 
Explanatory variables Coefficients 
Output performance 0.098 (0.014)*** 
Capital utilisation 0.055 (0.025)** 
  
Reference category: Workplace employs 10 to 49  
Employs 1 to 9 -0.176 (0.026)*** 
Employs 50 to 99 0.272 (0.034)*** 
Employs 100 249 0.404 (0.037)*** 
Employs 250 to 499 0.505 (0.055)*** 
Employs 500 to 999 0.562 (0.078)*** 
Employs > 1000 0.751 (0.113)*** 
  
Reference category: Wholesale and Retail Trade; Repair Of Motor 
Vehicles 

 

Agriculture, Forestry and Fishing  0.574 (0.06)*** 
Mining and Quarrying; Electricity, Gas, Steam and Air Conditioning; 0.167 (0.11) 
Manufacturing 0.418 (0.04)*** 
Construction 0.19 (0.046)*** 
Transportation and Storage  0.193 (0.056)*** 
Accommodation and Food Service Activities 0.123 (0.038)*** 
Information and Communication 0.525 (0.059)*** 
Financial and Insurance Activities 0.216 (0.076)*** 
Real Estate Activities 0.201 (0.069)*** 
Professional, Scientific and Technical 0.381 (0.041)*** 
Administrative and Support Service 0.324 (0.045)*** 
Public Administration and Defence -0.013 (0.073) 
Education 0.373 (0.038)*** 
Human Health and Social Work Activities  0.046 (0.037) 
Arts, Entertainment and Recreation  0.323 (0.058)*** 
Other Service Activities  0.108 (0.059)* 
  
Reference category: South East  
North East 0.005 (0.047) 
North West -0.008 (0.041) 
Yorkshire & the Humber -0.007 (0.043) 
East Midlands -0.03 (0.045) 
West Midlands -0.014 (0.041) 
East of England -0.013 (0.043) 
London  -0.054 (0.043) 
South West -0.05 (0.041) 

 

Notes: standard errors in parentheses; *** indicates significant at the 1 per cent level; ** indicates significant 
at the 5 per cent level; * indicates significant at the 10 per cent level. 
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Table E6 (continued). Summary of probit of capital investment performance 
Explanatory variables Coefficients 
Reference category: Nov-11  
Dec-11 -0.094 (0.06) 
Jan-12 -0.076 (0.06) 
Feb-12 -0.071 (0.06) 
Mar-12 -0.182 (0.06)*** 
Apr-12 -0.091 (0.06) 
May-12 -0.134 (0.058)** 
Jun-12 -0.081 (0.06) 
Jul-12 -0.068 (0.063) 
Aug-12 -0.063 (0.059) 
Sep-12 -0.096 (0.063) 
Oct-12 -0.07 (0.062) 
Nov-12 -0.076 (0.062) 
Dec-12 -0.151 (0.061)** 
Jan-13 -0.196 (0.061)*** 
Feb-13 -0.161 (0.059)*** 
  
Constant -1.045 (0.077)*** 
  
Number of observations 43591 
F(47,  43544) 22.7 
Prob > F 0.000 

 

Notes: standard errors in parentheses; *** indicates significant at the 1 per cent level; ** indicates significant 
at the 5 per cent level; * indicates significant at the 10 per cent level. 
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Table E7. Summary of probit of capital investment expectations 
Explanatory variables Coefficients 
Output expectations 0.119 (0.015)*** 
Capital utilisation 0.154 (0.025)*** 
  
Reference category: Workplace employs 10 to 49  
Employs 1 to 9 -0.242 (0.027)*** 
Employs 50 to 99 0.173 (0.035)*** 
Employs 100 249 0.377 (0.037)*** 
Employs 250 to 499 0.460 (0.056)*** 
Employs 500 to 999 0.541 (0.079)*** 
Employs > 1000 0.732 (0.114)*** 
  
Reference category: Wholesale And Retail Trade; Repair Of Motor 
Vehicles 

 

Agriculture, Forestry and Fishing  0.6 (0.062)*** 
Mining and Quarrying; Electricity, Gas, Steam and Air Conditioning; 0.172 (0.111) 
Manufacturing 0.354 (0.04)*** 
Construction 0.163 (0.048)*** 
Transportation and Storage  0.178 (0.057)*** 
Accommodation and Food Service Activities 0.151 (0.039)*** 
Information and Communication 0.451 (0.06)*** 
Financial and Insurance Activities 0.17 (0.075)** 
Real Estate Activities 0.232 (0.071)*** 
Professional, Scientific and Technical 0.296 (0.043)*** 
Administrative and Support Service 0.278 (0.046)*** 
Public Administration and Defence 0.05 (0.079) 
Education 0.245 (0.038)*** 
Human Health and Social Work Activities  0.095 (0.038)** 
Arts, Entertainment and Recreation  0.244 (0.059)*** 
Other Service Activities  0.187 (0.059)*** 
  
Reference category: South East  
North East 0.011 (0.049) 
North West 0.006 (0.043) 
Yorkshire & the Humber -0.045 (0.044) 
East Midlands 0.011 (0.045) 
West Midlands -0.009 (0.042) 
East of England 0.022 (0.045) 
London  0.039 (0.044) 
South West 0.029 (0.042) 

 

Notes: standard errors in parentheses; *** indicates significant at the 1 per cent level; ** indicates significant 
at the 5 per cent level; * indicates significant at the 10 per cent level.  
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Table E7 (continued). Summary of probit of capital investment expectations 
Explanatory variables Coefficients 
Reference category: Nov-11  
Dec-11 -0.033 (0.063) 
Jan-12 0.061 (0.062) 
Feb-12 -0.002 (0.063) 
Mar-12 -0.021 (0.063) 
Apr-12 -0.064 (0.063) 
May-12 -0.106 (0.063)* 
Jun-12 -0.018 (0.063) 
Jul-12 -0.076 (0.066) 
Aug-12 -0.062 (0.063) 
Sep-12 -0.139 (0.067)** 
Oct-12 -0.135 (0.066)** 
Nov-12 -0.014 (0.065) 
Dec-12 0.052 (0.064) 
Jan-13 -0.076 (0.063) 
Feb-13 0.059 (0.062) 
  
Constant -1.391 (0.084)*** 
  
Number of observations 42340 
F(47,  42293) 18.9 
Prob > F 0.000 

 

Notes: standard errors in parentheses; *** indicates significant at the 1 per cent level; ** indicates significant 
at the 5 per cent level; * indicates significant at the 10 per cent level. 
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