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and, therefore, does not provide evidence for any finding of competitive effects resulting from the 
proposed transaction. 

1. CMA Analysis Overview

1.1. Price Increase of Durex Play Products 

In the first quarter of 2013, RB changed the bottle size of several Durex lubricant products from 
50ml to 60ml. These products are referred to as the Durex Play products by the CMA and include 
Durex Play Feel, Aloe Vera, Passion Fruit, Sweet/Saucy Strawberry, Very/Cheeky Cherry, Tingle 
and Warming. They will also collectively be referred to as “Durex Play” products throughout this 
memorandum. [].3 Retailers used this change in the products, however, to implement a retail 
price increase on a per-ml basis (i.e., disproportionately to the bottle size change) and this per-ml 
retail price increase broadly remained in place until the end of 2014. 

In order to assess the hypothesized competition between the K-Y Jelly and Durex Play products, 
the CMA uses this event to investigate a potential link between the Durex Play per-ml retail price 
increase and the K-Y Jelly and Durex Play sales volumes. 4  Specifically, the CMA seeks to 
determine if the K-Y Jelly sales volumes and the Durex Play sales volumes changed sufficiently 
during and after the Durex Play retail price increase to conclude that substitution from Durex Play 
products to K-Y Jelly occurred due to the price increase.5  

1.2. Estimation Using X-13ARIMA-SEATS 

The CMA uses a statistical software package called X-13ARIMA-SEATS to estimate a seasonal 
autoregressive integrated moving average (“ARIMA”) model that is designed to accommodate data 
in which observations are related over time in various ways, so that so-called “time-series” 
estimation techniques are required. Similar to other statistical software packages, the X-13 program 
is capable of estimating various different types of model specifications, of which the appropriate 
ones for the present context have to be selected. However, instead of giving appropriate 
consideration to a particular model selection including the exact functional form of variables, out of 

3  []. 
4  The sales volume data for the analysis are sourced from Nielsen and cover the period from the week ending 12 February 2011 

through to the week ending 3 January 2015. 
5  It is important to note that such causal inference is generally impossible on the basis of the available data and the statistical 

techniques employed by the CMA. Nonetheless, it may be informative to consider regression analyses in this context, provided 
that any results are only interpreted as indicative. 
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the vast universe of possible specifications, and carefully testing the appropriateness of that 
selection, the CMA merely uses an automatic model selection procedure embedded in X-13 via the 
command AUTOMDL.6 

While this automatic procedure performs an algorithm to determine the most appropriate model for 
the given data, the set of possible model specifications depends on a number of input parameters 
for the procedure and pre-defined options that may be altered by the user. The CMA, in its 
implementation only uses the default options for AUTOMDL. For clarity’s sake, it should also be 
mentioned that none of the seasonal adjustment capabilities of X-13 were used for the analysis nor 
were the data adjusted for a trend, despite the fact that the CMA claims in its provisional findings 
that adjustment for seasonality and a trend was undertaken.7 

In order to assess the effect of the Durex Play price rise in 2013, the CMA includes an intervention 
variable that is intended to estimate the extent to which K-Y Jelly and Durex Play sales volumes 
change following March 2013. Specifically, this is implemented via a “ramped” level shift variable 
(“Ramp”) that takes the value of negative three until April 2013, increases linearly to zero (one-unit 
increase per month) until July 2013 and remains zero thereafter. The CMA interprets the 
coefficient of this Ramp variable as the effect of the Durex Play price rise, even though this is 
inappropriate in at least some model specifications as will be detailed in Section 2 below. 

Table 1 below shows the estimation results from the CMA’s analysis as documented by the X-13 
output files the CMA provided. The figures are taken directly from the CMA’s output files for all 
products despite the fact that the analysis for some of the Durex Play products and thus the results 
reported in these output files are seriously flawed.8 This is described in more detail in the next 
section. 

6  The AUTOMDL command implements an automatic model selection procedure based on Gomez, V. and A. Maravall (2001), 
“Automatic modeling methods for univariate series,” in: D. Pena, G. C. Tiao, and R. S. Tsay (Eds.), A Course in Time Series 
Analysis, New York, NY: J. Wiley and Sons. See U.S. Census Bureau (2015), X-13ARIMA-SEATS reference manual, page 65 
for more detail. 

7  Provisional Findings of the Competition and Markets Authority on 22 May 2015, Anticipated acquisition by Reckitt Benckiser 
Group plc of the K-Y brand in the UK, Appendices and Glossary, Appendix E, para. 12. 

8  The model could not be estimated for Durex Play Aloe Vera, due to an estimation error in the AUTOMDL procedure. See the 
X-13 output for Durex Play Aloe Vera (file “durex_av.out”) included in the CMA backup materials received on 28 May 2015. 
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Table 1 
Effect of Durex Play Price Rise on K-Y Jelly and Durex Play Sales 

CMA Estimation 

[] 

For each of the products shown in Table 1, the first row reports the seasonal ARIMA model 
specification as selected by the AUTOMDL procedure. These specifications notably differ for the 
various products despite the fact that the user-defined input parameters are identical, because the 
underlying data follow diverse patterns.  

The second row in Table 1 contains the coefficient estimates for the Ramp variable – the variable 
of primary interest for this analysis. Standard errors are reported in parentheses below each 
coefficient and the level of statistical significance is indicated by asterisks next to the coefficient 
(***, ** and * for significance at the 1%, 5% and 10% level, respectively).9 On the basis of the 
estimated coefficients for the Ramp variable for the K-Y Jelly sales volume and the aggregated 
“Total” Durex Play sales volume, the CMA states in its Provisional Findings that “there was a 
statistically significant increase in K-Y sales […] and a statistically significant decrease in Durex 
Play sales […] around and after the time of the Durex Play retail price increase.”10 The CMA 
further concludes that “[t]his volume shift […] is consistent with consumers switching from Durex 
to K-Y in response to a relative price change and with these two products competing.”11  

It is important to note already at this point that such causal inference is generally impossible on the 
basis of the available data and the statistical techniques employed by the CMA. Nonetheless, it may 
be informative to consider regression analyses in this context, provided that any results are only 
interpreted as indicative and not causal – e.g., in the sense of a “volume shift”. Beyond this general 
criticism, however, the CMA’s claims in its Provisional Findings report are based on incorrect data 
and the selected estimation approach has not been tested sufficiently to ensure that it is, in fact 
appropriate. As detailed in the following section, the CMA’s analysis therefore does not imply that 
the observed change in the K-Y Jelly sales volumes is due to substitution from Durex Play products 
and is thus not indicative of competition between the parties. 

9  The X-13 output only reports statistics for the statistical significance of parameters for the Ramp variable and the constant, so 
that indicators for the level of statistical significance are also omitted for the other variables from the output tables included in 
this memo. Standard errors are included in parentheses for all parameter estimates. 

10  See Provisional Findings of the Competition and Markets Authority on 22 May 2015, Anticipated acquisition by Reckitt 
Benckiser Group plc of the K-Y brand in the UK, Appendices and Glossary, Appendix E, para. 16. 

11  See Provisional Findings of the Competition and Markets Authority on 22 May 2015, Anticipated acquisition by Reckitt 
Benckiser Group plc of the K-Y brand in the UK, Appendices and Glossary, Appendix E, para. 16. 
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2. Critique of CMA Estimation

The CMA’s analysis of the Durex Play products retail price increase suffers from several serious 
shortcomings that undermine its credibility as an important indicator for the postulated competition 
between the parties. First, the CMA’s analysis contains numerous mistakes that materially affect 
the estimation results. Second, even small changes in the regression specification, for instance the 
introduction of a linear time trend, change the results in a meaningful fashion and the CMA 
provides no justification for its specification choice or the lack of consideration of alternative 
specifications. Therefore, the CMA’s results are not correct and cannot be interpreted as evidence 
of competition between the parties. 

2.1. CMA’s Analysis Contains Numerous Mistakes that Materially Impact 
the Conclusions 

The CMA made several errors in its analysis that materially affect the estimation results and render 
the CMA’s conclusions about the competition between the parties on the basis of this analysis 
untenable. These mistakes include fundamental flaws such as using wrong data for the estimation 
concerning the aggregated Durex Play sales volumes and superficial errors such as stating the 
incorrect final model for the K-Y Jelly 50ml regression in the Provisional Findings report. 

Several of these flaws in the CMA’s analysis are related to the underlying data and were revealed 
through comparison of the various backup files with each other and with the statements made in the 
Provisional Findings report. The CMA provided three key sets of backup files for the analysis of 
the Durex Play retail price increase: X-13 output files for the estimations, on which its conclusions 
concerning the competition between the parties are based (“X-13 output files”);12 an Excel file that 
was described as containing the data series that were used for the analysis (“Excel backup”);13 and 
Stata files used to generate the datasets for the analysis (“Stata backup”).14 These backup files will 
be referred to in the below descriptions of the individual mistakes. 

Excel Backup Does Not Contain Data Used for Analysis 

12  These were provided on 28 May 2015 in the zip-file “time series output files.zip” that contains 11 files for the application of the 
AUTOMDL command to the relevant data: K-Y Jelly 50ml (file “ky50.out”), 75ml (file “ky75.out”) and 50ml and 75ml (file 
“ky50.75.out”); and Durex Play Feel (file “durex_play.out”), Aloe Vera (file “durex_av.out”), Passion Fruit (file 
“durex_pf.out”), Sweet/Saucy Strawberry (file “durex_st.out”), Very/Cheeky Cherry (file “durex_ch.out”), Tingle (file 
“durex_tin.out”), Warming (file “durex_wa.out”) and the aggregated total for all Durex Play products (file “durex_tot.out”). 

13  This file titled “Durex and KY Price_ml Vol_ml for time series analysis.xlsx” was provided on 28 May 2015. 
14  These files were provided on 28 May 2015 in the zip-file “Durex price rise_RB.zip”. 
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In addition to the program code and corresponding output statistics, the X-13 output files report the 
underlying data that are used for the estimation. Surprisingly, the data contained in the X-13 output 
files do not correspond to the data as reported in the Excel backup for the Durex Play sales volumes. 
The fact that the corresponding data from the X-13 output files for K-Y Jelly do correspond to the 
data from the Excel backup suggests that the Durex Play sales included in the Excel backup are 
incorrect even from the CMA’s perspective. 

Incorrect Data for Aggregated Durex Play Sales 

In addition to the inconsistency with the Excel backup that applies to all Durex Play sales, the data 
reported in the X-13 output file for the aggregated Durex Play sales also do not match the sum of 
the individual Durex Play sales from the respective product-specific X-13 output files. They also 
do not correspond to the Excel backup or to the data generated by the Stata backup. The latter 
discrepancy is much more fundamental, because it implies that the CMA’s complete analysis of the 
aggregated Durex Play sales are based on wrong data and thus the conclusions drawn on this basis 
cannot be sustained. As will be shown in Table 2 below, using the correct data – generated simply 
by summing the Durex Play sales of the individual products from the CMA’s Stata backup – 
materially changes the results and does not suggest substitution from Durex Play products to K-Y 
Jelly.  

Incorrect Data for Durex Play Passion Fruit Sales 

Similar to the aggregated Durex Play sales, the X-13 output file for Durex Play Passion Fruit 
contains data that do not correspond to the Stata backup. Comparison of these data to the other X-
13 output files, however, revealed that the data in the Durex Play Passion Fruit X-13 output file are, 
in fact, the Durex Play Sweet/Saucy Strawberry sales. That is, the CMA has not presented any 
regression results for Durex Play Passion Fruit but included the Durex Play Sweet/Saucy 
Strawberry results twice, mistaking one of these duplicates for the Durex Play Passion Fruit output. 

Inclusion of Incomplete Months in Analysis 

Throughout its analysis, the CMA has generated monthly time series on the basis of the weekly 
retail sales data as reported by Nielsen, including all weeks available in the raw data. The Nielsen 
data, however, cover the period from the week ending 12 February 2011 through to the week 
ending 3 January 2015, so that February 2011 and January 2015 do not include full months and 
therefore cannot be relied upon for the analysis. This may be more obvious for January 2015, 
where only three days of the month are actually available. While the data underlying February 2011 
cover a longer period of the month, however, these also include Valentine’s Day – [] – so that 



Page 7 
16 June 2015 
Response to Provisional Findings – Critique of CMA Analysis of Retail Price Increase of Durex Play Products 

NERA Economic Consulting  

the average weekly sales will be overstated by omitting the week of lower sales at the beginning of 
the month. 

Inaccurate Presentation of Results 

Beyond these fundamental errors in the data, the CMA also misinterprets the results from the 
analysis. The specification for K-Y Jelly 50ml, for example, is not the one reported in the CMA’s 
Provisional Findings. The CMA’s Appendix E to the Provisional Findings report states that “[f]or 
the 50ml pack size series a log ARIMA (0 1 1)(0 1 0)12 model was fitted” when, in fact, the 
selected specification is a log ARIMA(1 0 0)(1 0 0)12 model.15 Furthermore, the CMA interprets 
the estimated coefficient for the Ramp variable of the stated ARIMA model – i.e., (0 1 1)(0 1 0) – 
as “a 10% change in the underlying level of sales volumes between April and July 2013.”16 In the 
context of the stated ARIMA model, this interpretation is factually incorrect, because the Ramp 
variable would only estimate the change in the sales growth rate between April and July 2013 due 
to differencing required for the first-order integrated model.17 These mistakes leave the impression 
that the results have not been treated with the required caution. It is therefore not possible to rely on 
the CMA’s interpretation even if the underlying data and analysis were correct, which they are not. 

The CMA further claims that in the analysis carried out for the aggregated Durex Play sales 
volumes “[t]he level shift in the fitted model is statistically significant and estimates an 11% fall in 
the underlying level of sales volumes between April and July 2013.”18 This claim is not only 
incorrect due to the use of the wrong data as detailed above, it also is highly misleading. Even the 
CMA’s own X-13 output files show, at best, a mixed picture as can be seen in Table 1 above. The 
CMA only estimates negative coefficients for the Ramp variable that are statistically significantly 
different from zero for Durex Play Feel and Sweet/Saucy Strawberry. The Ramp variable 
coefficient estimates in the regressions for Durex Play Very/Cheeky Cherry, Tingle and Passion 
Fruit are not statistically different from zero, although the third of these findings would have been 
obscured by the CMA’s confusion of the Durex Play Passion Fruit sales data with those for 

15  The number 12 at the end of the specification is omitted in other parts of this memorandum for consistency with the X-13 
reporting standards. It indicates the frequency of the seasonal ARIMA structure and is assumed to apply throughout. See 
Provisional Findings of the Competition and Markets Authority on 22 May 2015, Anticipated acquisition by Reckitt Benckiser 
Group plc of the K-Y brand in the UK, Appendices and Glossary, Appendix E, footnote 10. 

16  Provisional Findings of the Competition and Markets Authority on 22 May 2015, Anticipated acquisition by Reckitt Benckiser 
Group plc of the K-Y brand in the UK, Appendices and Glossary, Appendix E, footnote 10. 

17  See Section 2.3 for more detail. 
18  Provisional Findings of the Competition and Markets Authority on 22 May 2015, Anticipated acquisition by Reckitt Benckiser 

Group plc of the K-Y brand in the UK, Appendices and Glossary, Appendix E, para. 15. 
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Sweet/Saucy Strawberry. Finally, the parameter estimate in the Durex Play Warming regression is 
statistically different from zero but positive. These diverse results among the products in the Durex 
Play range, all of which underwent the above mentioned bottle size change, suggest that the 
CMA’s analysis is not a suitable basis for concluding that there exists meaningful competition 
between the parties. 

Corrected Analysis 

Table 2 below reports the estimation results for regressions that employ the same automatic model 
selection process as used by the CMA but correct for the above mentioned mistakes. That is, these 
regressions rely on the data generated by the Stata backup for complete months based on the 
underlying weekly Nielsen data (i.e., eliminating February 2011 and January 2015). As is evident 
from a comparison to Table 1 above, these results differ substantially from the results the CMA 
based its conclusions on. 

Table 2 
Effect of Durex Play Price Rise on K-Y Jelly and Durex Play Sales 

Corrected CMA Estimation 

[] 

Most importantly, the estimation results for the aggregated Durex Play sales do not support any 
meaningful change in the total Durex Play sales in conjunction with the bottle size change and 
corresponding retail level price increase. Specifically, the parameter estimate for the Ramp variable 
is not statistically significantly different from zero and these results, in stark contrast to the 
erroneous results from the CMA’s analysis, therefore do not support the notion of substitution 
between Durex Play products and K-Y Jelly as a result of the Durex Play price increase. 

Furthermore, there are several other noteworthy results on the basis of the corrected data. First, 
Table 2 includes the results for Durex Play Passion Fruit that were previously confused with those 
for Durex Play Sweet/Saucy Strawberry. These results, similar to those for the aggregated Durex 
Play series, do not support the CMA’s conclusion of competition between the parties’ lubricant 
products. Second, the corrections also prevented the estimation error that previously occurred in the 
context of the Durex Play Aloe Vera series. The estimated coefficients for the Ramp variable for 
this product and for Durex Play Very/Cheeky Cherry are negative and statistically significantly 
different from zero. The Ramp variable coefficient estimates in the regression for Durex Play 
Tingle is not statistically different from zero (similar to the regression for Durex Play Passion 
Fruit) and the parameter estimate in the Durex Play Warming regression is still positive and 
statistically different from zero. Overall, these results based on the CMA’s methodology and the 
corrected data do not support the CMA’s conclusion of competition between the parties. The 
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results for the individual products are, at best, mixed and the regressions based on the aggregate 
Durex Play sales do not provide evidence of substitution between Durex Play products and K-Y 
Jelly. 

2.2. Analysis Not Robust to Small Changes in the Inputs for the Model 
Selection Procedure 

The CMA’s analysis employs an automatic model selection procedure via the command 
AUTOMDL in the X-13 software as detailed in Section 1 above.19 Among other parameters this 
procedure takes the variables included by the user in the model as given and any changes to those 
variables, of course, have an impact on the model selection.20 As will be described below, even 
relatively small adjustments in these fixed variables yield changes in the model selection and the 
corresponding results that have a meaningful impact on the findings. In particular, some of the 
robustness checks conducted in this context render the coefficient on the intervention variable not 
significantly different from zero and thereby show that the impact of the Durex Play retail price 
increase as presented by the CMA cannot be relied upon. 

Linear Time Trend 

The choice whether or not to include a linear time trend in the regression specification is a fixed 
component of the AUTOMDL command used by the CMA. That is, the automatic model selection 
procedure takes the inclusion of a linear time trend as given – similar to the treatment of other fixed 
variables – and performs the model selection on that basis. The inclusion of the linear time trend 
obviously affects the model fit and thereby the information criteria used for the model selection. It 
therefore is no surprise that in the present context the inclusion of a linear time trend changes the 
specifications selected by the AUTOMDL command and leads to meaningfully different results for 
some lubricant products. 

Table 3 below shows the results for the model specifications selected by AUTOMDL with and 
without including a time trend.21 It focuses on those specifications, where adding the linear time 
trend variable led to substantially different findings, even though changes in the selected model 
occurred more broadly. 

19  See U.S. Census Bureau (2015), X-13ARIMA-SEATS Reference Manual, page 65. 
20  These variables will be referred to as “fixed” for the remainder of this memorandum. 
21  The time trend was implemented by including the predefined variable CONST in the REGRESSION statement. 
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Table 3 
Robustness Check for Inclusion of Linear Time Trend in CMA Estimation 

[] 

As is evident from Table 3, adding a linear time trend as a fixed variable has implications for the 
selection of the models for Durex Play Sweet/Saucy Strawberry and Durex Play Very/Cheeky 
Cherry sales. The selected ARIMA model for Durex Play Sweet/Saucy Strawberry changes from 
(1 0 0) to (0 1 0) – i.e., from first-order autoregressive (non-seasonal) to first-order integrated (non-
seasonal) – and the selected ARIMA model for Durex Play Very/Cheeky Cherry changes from 
(1 0 1) to (0 1 1) – i.e., from first-order autoregressive, first-order moving average (non-seasonal) 
to first-order integrated, first-order moving average (non-seasonal). Notably, the model 
specifications with the linear time trends have Akaike Information Criteria (AIC) and corrected 
AIC (AICC) that are lower than the corresponding measures from the specification excluding the 
linear time trend. The smaller AIC/AICC indicates the preferred model, so that the specification 
with the linear time trend is preferred in this context. Importantly, in connection with this model 
change, the estimated coefficient of the Ramp variable ceases to be statistically significantly 
different from zero (it was significantly different from zero in the original CMA estimations). 
These results imply that, contrary to the CMA’s conclusions, the Durex Play retail price increase 
did not coincide with a statistically significant reduction in Durex Play Sweet/Saucy Strawberry or 
Very/Cheeky Cherry sales. It follows that any supposed increase in K-Y Jelly sales around the time 
of the Durex Play price increase could not be interpreted as the result of substitution away from 
Durex Play Sweet/Saucy Strawberry or Very/Cheeky Cherry on the basis of these estimations. 

2.3. Appropriateness of the Analysis Not Sufficiently Considered 

The CMA’s analysis of the Durex Play price increase in 2013 relies on a number of assumptions, 
especially concerning the model specification, that it neither discusses nor justifies in any way. In 
fact, the CMA appears to rely on the automatic model selection via X-13 without having confirmed 
that the underlying assumptions are appropriate in the present context. Given the changes in the 
findings that can result from relatively simple adjustments in the user-defined inputs, e.g., as 
presented in Section 2.1 above, this approach is not tenable. 

Maximum Orders of Differencing and ARMA Terms 

In its analysis of the Durex Play price increase, the CMA relies on a number of default options for 
parameters that affect the automatic model selection via the AUTOMDL command. These notably 
include the maximum order of integration that is tested and that can be accommodated via 
differencing as well as the maximum order of the AR and MA terms. The default for all these is 
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second order for regular integration and first order for seasonal integration.22 Given that only a 
limited number of models will be compared in the selection procedure as a result, the ultimate 
model choice is restricted considerably. 

This lack of consideration for non-default parameter choices seems especially surprising in the 
context of the regular AR and MA orders. A natural choice for monthly data with potentially 
seasonal effects would be terms of maximum twelfth or at least third order, representing annual or 
quarterly effects, respectively. The default value of second-order terms is therefore likely to be 
inappropriate. Even if the most appropriate model should have such a low AR and MA order, 
comparing a larger number of models would result in a more robust finding. 

Ramp Variable 

In addition to default parameters for the AUTOMDL command, the CMA also relies on the 
standard ramp intervention variable included in X-13 to measure the impact of the Durex Play price 
increase on the K-Y Jelly and Durex Play sales volumes. While the CMA does provide a 
superficial justification for the length of the “ramped” period of the intervention variable, it is clear 
that it has given no meaningful consideration to the exact definition of the variable. 23 The CMA 
does not provide any evidence in favour of the selected model, e.g., in the form of different 
specification tests, and simply relies on the default variable definition as included in the X-13 
software. 

The importance of considering the exact variable definition becomes especially obvious when 
comparing the interpretation of its coefficients in a non-integrated and an integrated model. Both of 
these model types are relevant in this context as the AUTOMDL command automatically selects 
the appropriate order of integration (e.g., no integration for K-Y Jelly 50ml and first-order 
integration for Durex Play Feel in the CMA’s analysis). In the non-integrated case, the coefficient 
estimate can be interpreted as the percentage change of sales volume between the period until April 
2013 and from July 2013 onwards.24 In the integrated case, however, the Ramp variable roughly 
estimates the percentage growth in sales volume between April 2013 and July 2013. This is the 

                                                 

22  See U.S. Census Bureau (2015), X-13ARIMA-SEATS reference manual, page 66. 
23  The CMA mentions that “time span of the ramped intervention variable is intended to reflect the lagged change in stock and 

implied prices as the bigger Durex personal lubricant pack sizes are introduced by retailers.” Provisional Findings of the 
Competition and Markets Authority on 22 May 2015, Anticipated acquisition by Reckitt Benckiser Group plc of the K-Y brand 
in the UK, Appendices and Glossary, Appendix E, footnote 10. 

24  The parameter estimate would need to be multiplied by three for this interpretation to account for the fact that the Ramp 
variable changes by three units, from negative three to zero, between the two periods. 
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case, because AUTOMDL estimates a differenced model for integrated time series, so that the 
Ramp variables “flat” portions until April 2013 and from July 2013 onwards are zero (they are 
“differenced away”). 

Misspecification Tests 

The CMA employs standard significance tests to establish that their null hypothesis cannot be 
rejected. Given the limited maximum lag order mentioned above, it is doubtful whether the final 
model is correctly specified. Any interpretation of parameter estimates and related tests based on a 
regression analysis are only valid when the underlying assumptions are fulfilled. It should therefore 
be established that the coefficient estimates are unbiased and distributed as stationary white noise, 
so that the standard errors are appropriate.  

In the context of the discussed “black box” procedure with a maximum of two regular MA and two 
regular AR terms, it would be especially important to test for any omitted variables, as the limited 
lag order could result in an underspecified model excluding variables with significant explanatory 
power. If this is the case, coefficient estimates from the regression are biased and further 
explanatory variables, such as a deterministic term, further AR or MA terms or additional non-
deterministic fixed variables would need be considered for inclusion in the model.  

A crucial assumption of the performed regressions is that the residuals are a stationary white noise 
process. While it is not necessary for them to be Gaussian, testing this stronger hypothesis would 
provide evidence that the weaker hypothesis is satisfied. For this hypothesis, a Jarque-Bera test 
may be performed.25 Testing the hypothesis that the residuals are white noise stationary may be 
done via a Ljung-Box test.26 Should this test fail, one would have to re-specify the model by, for 
example, including additional variables or choosing a more appropriate functional form. 

Ignoring potential violations of other assumptions of the regression, such as residual 
autocorrelation or heteroskedasticity would result in a non-normal distribution of the coefficient 
estimates. This issue may be dealt with by including further explanatory variables, for example 
additional AR terms when evidence in favour of residual autocorrelation is found, or by adjusting 

                                                 

25  See Jarque, C. M. and A. K. Bera (1981), Efficient tests for normality, homoscedasticity and serial independence of regression 
residuals: Monte Carlo evidence, in Economics Letters, Vol. 7(4), pp. 313-318. 

26  See Ljung, G. M. and G. E. P. Box (1978), On a measure of lack of fit in time series models, in Biometrika, Vol. 65, pp. 297-
304. 
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the standard errors of the significance test, like those proposed by Newey and West (1987) for 
residual autocorrelation or White (1980) for residual heteroskedasticity.27 

3. Conclusion 

In conclusion, the CMA’s analysis of the effect on KY Jelly and Durex Play sales volumes of the 
Durex Play price increase in 2013 cannot be used as the basis for its view on the closeness of 
competition between the parties. The CMA’s analysis and presentation of the results is flawed in a 
number of aspects and does not show the decrease in Durex Play sales volumes that is described in 
Appendix E of the CMA’s Provisional Findings. Furthermore, the CMA’s analysis relies on an 
automatic model selection procedure that has been insufficiently tested for appropriateness in the 
present context. Robustness tests involving only minor adjustments, for example to the fixed 
variables included in the regressions, yield substantial differences in some results. For these 
reasons, the CMA’s conclusions of the effect of the Durex Play retail price increase on K-Y Jelly 
and Durex Play sales are not tenable and must be rejected as evidence for any hypothesized 
competition between the parties. 

                                                 

27  See, for instance, Newey, W. K and K. D. West (1987), A simple, positive semi-definite, heteroskedasticity and autocorrelation 
consistent covariance matrix, in Econometrica, Vol. 55(3), pp. 703-708 and White, H. (1980), A heteroskedasticity-consistent 
covariance matrix estimator and a direct test for heteroskedasticity, in Econometrica, Vol. 48(4), pp. 817–838. 
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In addition, the survey was conducted at retail level. The CMA attempts to defend the use of data 
from the retail level to inform an analysis of competition at the wholesale level by repeatedly 
asserting throughout Appendix F of the Provisional Findings that this is acceptable due to the 
strong link between retail and wholesale level pricing. As demonstrated in the NERA Annex - 
“2015.06.16 Retail prices, Wholesale prices and Buyer Power”, however, there is no such strong 
link. This fact alone severely undermines the utility of any IPR analysis conducted by the CMA 
based on data from the consumer survey. 

2. IPR as A Static Measure with Little Account for Other Factors

In addition to the fact that the IPR calculation relies on questionable input, the IPR itself has to be 
used with caution. The IPR assesses the incentive for two merging parties to increase prices post-
merger owing to the removal of a competitive constraint in the market. The CMA and its 
predecessors have correctly used IPR analysis as a way to screen transactions that warrant a more 
detailed investigation. It is surprising, however, that the CMA resorts to an IPR analysis as an 
element of proof in a Phase II investigation, given that IPR analysis was never intended nor 
designed to be an adequate substitute for a full analysis of the market, not least because it fails to 
account for other important features such as countervailing buyer power and entry. Instead it is 
typically used at the beginning of an investigation to indicate if there is a need for further analysis. 

The OECD, has stated that pricing pressure indices “[o]mit important competitive constraints, such 
as the threat of entry, repositioning, non-price responses and so on. Note that the UPP and GUPPI 
do not claim to predict post-merger price increases and so this is not a criticism of these measures, 
but more a reminder of the relatively limited claim that can be made using them. They provide a 
useful measure of the incentive for the merging parties to raise prices in a static sense i.e. ignoring 
the longer term reactions of competitors. But this is a criticism of the IPR approach, which does 
claim to provide an estimate, albeit an “illustrative” one, of the post-merger price rise.” 1  
Furthermore, the CMA’s own official position as taken by its predecessors the Office of Fair 
Trading (“OFT”) and the Competition Commission (“CC”) states that“[...t]he UK authorities 
recognise the IPR methodology has significant limitations and a limited scope of interpretation.”2 
In light of this, it seems problematic to place more than limited weight on the IPR calculations 
especially at the end of the second phase of the merger investigation. 

3. []

1  OECD (2011), Economic evidence in merger analysis, page 41. 
2  OECD (2011), Economic evidence in merger analysis, page 224. 
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that this sample is not representative of the population of Durex and K-Y users, the population of 
interest in this case. This necessarily follows from the fact that the characteristics according to 
which the original sample is supposedly representative are not the characteristics that are relevant 
in choosing a representative sample of Durex and K-Y users. The sampling methodology employed 
by TNS, and presumably sanctioned by the CMA, almost certainly leads to unreliable results that 
contradict the market knowledge of all market participants and are also in stark contrast to all other 
evidence presented to the CMA as part of the merger investigation. 

1.2. The Need to Draw a Representative Sample From the Correct 
Population of Interest 

A sample can be called representative for the population of interest (or target population) if it is 
drawn without bias from the population of interest and, thus, if it reflects the relevant 
characteristics of the population of interest. The concept of representativeness always refers to an 
underlying target population and has no meaning in itself.1 In the CMA’s own guidelines, the CMA 
correctly states that 

“if the behaviours and attitudes of interest in the population are expected to vary systematically 
with certain characteristics, then the sample selected should have broadly the same 
composition by these characteristics as does the population.”2

 

This statement points to the major challenge that needs to be overcome in order to ensure the 
representativeness of any survey. Since, in practice, the composition of the target population in 
terms of certain relevant characteristics is commonly unknown, these features cannot serve as an 
indicator for the representativeness of the sample. If this were not the case and the relevant 
characteristics were already completely known, there would be no more reason to conduct a survey. 
As a result, surveys are conducted to first shed light on specific characteristics of a target 
population. 

That is also the reason why the term ‘representativeness’ is often used hesitatingly in the statistical 
literature.3 In practice, survey companies and professionals deal with this somewhat tautological 

1 Even in so-called exhaustive samples (samples which cover the entire population) statisticians refer to some kind of super 
population interpreting the finite observable population as a sample of an infinite superpopulation. (See among others Hartley A. 
and Sielken, R. L. Jr. (1975), A "super-population viewpoint" for finite population sampling, in: Biometrics, Vol. 31, No. 2, pp. 
411-422. For a brief history of the notion of an exact sampling population and how it relates to representativeness and social 
institutions refer to Hacking, I (2008), The taming of chance, Cambridge University Press. 

2 Office of Fair Trading and Competition Commission (March 2011), Good practice in the design and presentation of consumer 
survey evidence in merger inquiries, para. 2.7. Para. 2.8 further specifies that the CMA also has a duty to “document how the 
sample matches the population with regard to these characteristics” for the survey to be considered reliable. 
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relationship between ‘representative’ samples (that are required to be able to learn about the 
characteristics of the target population) and the target population (the characteristics of which we 
need to learn in order to assess the representativeness of any sample) by focussing on the sampling 
mechanism to ensure representativeness of a sample. Only if this sampling mechanism guarantees 
that every single observation of the target population has exactly the same probability to be drawn 
in the sample, can a truly representative sample of the target population without any prior (and 
potentially wrong) knowledge of certain population characteristics be generated. 

Therefore, in statistics, the representativeness of a sample is mostly discussed in the context of the 
underlying sampling mechanism and, for each specific target population, a tailored sampling 
mechanism is required. This is precisely because the information about the theoretical definition of 
the underlying target population is the only reliable source of knowledge in this kind of statistical 
analysis. Devising an appropriate sampling mechanism without first properly identifying the target 
population or population of interest is therefore impossible. 

1.3. The Failure of the CMA to Correctly Sample the Target Population 

In the present case the target population consists of all customers who have purchased Durex or K- 
Y products in the UK, not, as the CMA assumes, all customers who have purchased Durex and K- 
Y products within a representative sample of the UK population. Against the background discussed 
in the previous paragraphs, the CMA states that in “many merger cases a sampling frame is 
constructed directly from a comprehensive customer list of the target population.”4

 

In the present context, the CMA could have, for example, surveyed purchasers of personal 
lubricants at grocery and national pharmacy stores to obtain a sample of the CMA’s population of 
interest.5 Instead, however, the CMA concedes that in “this case a list was not available and an 
alternative approach was used,”6 thereby implying that a sampling mechanism designed for the 
entire UK population automatically generates, quasi as a by-product, a representative sample for 
the population of interest in the present case. This, however, is an extremely bold assumption that 

3 Schouten, B., Cobben, F., Bethlehem, J. (2009), Indicators for the representativeness of survey response, in: Survey 
Methodology, Vol. 35, No. 1, pp. 101-113. 

4 Provisional Findings of the Competition and Markets Authority on 22 May 2015, Anticipated acquisition by Reckitt Benckiser 
Group plc of the K-Y brand in the UK, Appendices and Glossary, Appendix D, para. 40. 

5 This was for example the approach used in the Sports Direct/ JJB Inquiry (Decision of the Competition Commission from 16 
March 2010, A report on the acquisition by Sports Direct International plc of 31 stores from JJB Sports plc, para 6.4.) or in the 
ASDA/Netto inquiry (Decision of the Office of Fair Trading from 20 October 2010, Anticipated acquisition by Asda Stores 
Limited of Netto Stores, Annex A.12), where customers were interviewed as they exited the relevant stores. 

6 Provisional Findings of the Competition and Markets Authority on 22 May 2015, Anticipated acquisition by Reckitt Benckiser 
Group plc of the K-Y brand in the UK, Appendices and Glossary, Appendix D, para. 41. 
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only holds if the sample mechanism for the UK population ensures representativeness with respect 
to all relevant characteristics in the present case.7 This is extremely unlikely and, as all other 
evidence contradicts the results of the survey, it seems close to certain that this assumption is not 
met. Furthermore, in order for the survey evidence to be characterized as reliable, based on the 
CMA’s own guidelines, the CMA should “document how the sample matches the population with 
regard to these characteristics” not simply assume implicitly that it does.8

It follows that the results of the survey presented by the CMA cannot be considered representative 
of the behaviour of Durex and K-Y customers in the UK and therefore cannot provide the basis for 
any analysis or, as in this case, constitute the most important evidence on which the CMA’s 
decision is based. There is no avoiding the fact that a comprehensive list of purchasers, as 
mentioned by the CMA itself, is necessary to draw reliable conclusions about the population. Only 
a random sample from this comprehensive list (representing the target population) guarantees a 
representative survey and, hence, allows characteristics of the whole population of Durex and K-Y 
purchasers to be properly estimated. 

As will be set out below, the sample mechanism put forward by the CMA does not allow any 
conclusions about the population of interest to be drawn. In addition, the memorandum highlights 
shortcomings associated with stated preferences and sensitive questions, two well-known survey 
problems, and illustrates how these shortcomings further weaken the validity of the empirical 
results presented by the CMA. 

2. Representativeness of the TNS Survey

In the previous section the relationship between the concept of representativeness and the sampling 
mechanism was discussed. It was clarified that only a random sample from the target population 
guarantees a representative survey and avoids relying on prior (potentially wrong) assumptions 
about the population of interest with regards to certain characteristics that, in turn, will impact the 
calculation  of  diversion  ratios.  In  this  section,  we  briefly  contrast  the  sampling  mechanism 

7 The logical mistake is easily demonstrated if one considers a sample X ensuring representativeness with respect to feature x and 
then assumes that all individuals with feature y are taken from this sample population. The fact that the population from which 
all individuals with feature y are extracted (here sample X) is also representative of the total population of individuals with 
feature y can only be assumed if feature x is a perfect proxy for feature y, i.e. if the sampling methodology used to draw the 
sample X is representative with respect to feature x and at the same time also with respect to feature y. The CMA has neither 
provided evidence that this is the case, nor shown any sign that it understands that this would need to be the case in order for the 
sampling method used to be appropriate. 

8 Office of Fair Trading and Competition Commission (March 2011), Good practice in the design and presentation of consumer 
survey evidence in merger inquiries, para. 2.8. 
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employed in the TNS survey with the correct sampling mechanism suggested above and referred to 
by the CMA itself. 

The TNS sampling methodology is designed to draw a random sample from the UK population.9 

The sampling therefore reflects available and reliable prior knowledge about the target population, 
such as geographic distribution of settlement areas, male/female quotas, urban-rural distribution, 
working status and presence of children. That is, interviewers ensure that the resulting sample 
reflects these already known features of the UK population, defined as the population of interest. 

However, even if the population of interest were the UK population, this sampling mechanism, 
cannot guarantee the representativeness with respect to education level, income and health status 
not to mention the representativeness with respect to religious feelings, sexual preferences and 
migrant background, factors that potentially affect the usage of lubricants. The fact alone that 
interviews were conducted between 2pm and 8pm in the afternoon might induce a bias towards the 
underrepresentation of high income, more mobile, single households working longer hours. 

Other subgroups could easily be added to this list. The CMA itself, for example, mentions the 
problem that under-aged consumers and people above 65 years of age are systematically excluded 
from the survey. Both groups, however, are sexually active and account for a non-negligible share 
of overall spending in the UK and, thus, are relevant for the calculation of diversion ratios in the 
lubricant market.10 The conclusion drawn by the CMA that this induces only a small coverage bias 
is scientifically untenable and lacks any empirical foundation. 11 The potential impact of these 
examples on lubricant purchase patterns is obvious and so are the likely repercussions on the 
representativeness of the survey for the specific group of lubricant purchasers, the population of 
interest in the present case. 

Once again, since the representativeness of a survey is difficult to prove empirically without 
reliable prior knowledge about the target population, meaningful survey evidence has to rely on a 
well-designed sampling mechanism to ensure the representativeness of the resulting sample. As 

9 The ideal starting point for this purpose would be a comprehensive list of all UK residents and a random sample from this list. 
Obviously, even this list would be hard to generate and a random sample would induce immense travel time between the 
interviews. 

10 This aspect is the more important as both groups might represent the extremes of a continuum between fun oriented and 
medically induced lubricant usage associated with different brands such as Durex and K-Y, respectively. 

11 The CMA argues that “We have also taken the view that the 18 to 65 age group captures a sufficiently large proportion of the 
target consumer base for this under-coverage bias not to undermine the validity of the survey results” Provisional Findings of 
the Competition and Markets Authority on 22 May 2015, Anticipated acquisition by Reckitt Benckiser Group plc of the K-Y 
brand in the UK, Appendices and Glossary, Appendix D, para. 45. This assertion, however, itself has to rely on a representative 
sample of the population of interest. 
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mentioned earlier, this could have been achieved by questioning lubricant purchasers following 
completion of a lubricant purchase. Given that the TNS sampling methodology described above is 
targeted at the wrong population of interest, however, it necessarily fails to generate representative 
results.12 To ensure the representativeness of the survey for the population of interest in the present 
case, the CMA should have followed its own guidelines. According to the CMA, “reliable 
consumer survey evidence should therefore: 

 draw upon existing research evidence to demonstrate the characteristics of consumers with
regard to which a sample should be representative; and

 document how the sample matches the population with regard to these characteristics.”13 

In summary, the CMA neither properly identifies the population of interest, nor employs a suitable 
sampling mechanism, nor provides any evidence for the reliability of the resulting sample 
according to its own guidelines. Hence, the “evidence” generated by the survey is extremely 
unlikely to shed meaningful light on the present transaction and is certainly unsuited to form one of 
the most important sources of evidence for the CMA’s conclusions.14

 

3. Stated Preferences and Sensitive Questions in Surveys

As pointed out in the previous section, a representative survey has to rely on a sampling 
mechanism guaranteeing that every single observation of the target population has exactly the same 
probability to be included in the sample. In the present case this means that the target population is 
defined as a comprehensive list of all K-Y or Durex purchasers. Yet, even if the TNS Omnibus 
survey were representative in the sense defined above, another severe problem would further 
weaken the conclusions that can be drawn from the survey data presented by the CMA. The 
CMA’s survey relies on stated preferences (reported behaviour) instead of revealed preferences 
(actual behaviour), more specifically, on stated preferences about a sensitive issue, the purchase of 
lubricants. 

The usage of lubricants is more or less associated with sexual activity or medical issues, depending 
on age cohorts and social background. That is why people might avoid reporting usage of such 

12 This is of course not changed by restricting the sample to all Durex and K-Y users. 
13 Office of Fair Trading and Competition Commission (March 2011), Good practice in the design and presentation of consumer 

survey evidence in merger inquiries, para. 2.8. 
14 The CMA states that: “We consider the TNS survey to be an important piece of evidence showing that the parties are 

competitors.” Provisional Findings of the Competition and Markets Authority on 22 May 2015, Anticipated acquisition by 
Reckitt Benckiser Group plc of the K-Y brand in the UK, page 49, para. 8.77. 



Page 7 

16 June 2015 
Response to Provisional Findings – Critique of the CMA Survey 

NERA Economic Consulting 

products. The CMA itself acknowledges this problem and stresses the use of laptops passed to the 
respondent to ensure the confidential treatment of such sensitive information.15 In the present case, 
however, this issue is relevant in at least two respects: 

First, regarding past purchases people might misreport the frequency of purchases and gravitate 
towards well-known brands. The CMA itself mentions the fact that the number of respondents 
selecting Ann Summers may have been ‘overstated’ for this reason.16

Second, and more importantly in the present case, regarding prospective purchases, respondents 
might tend to underestimate the impact of social control in buying lubricants in grocery or national 
pharmacy stores while the anonymous interview situation heightens self-presentation or self- 
assessment. For example, a respondent might claim to purchase a particular lubricant product in the 
survey that he/she would not be willing to buy in a supermarket due to embarrassment over overt 
packaging. This aspect is of particular importance in the present case as the CMA did not show 
images of the products. 

In summary, besides the sampling issues discussed above, the sensitive nature of the questions 
asked in the survey may introduce severe misreporting problems that might add a second bias due 
to the data collection method employed by the CMA. 

4. Conclusion

In relying so heavily on the findings from the TNS survey, the CMA has merely assumed that a 
sampling methodology targeting the UK population as the population of interest would 
automatically also generate a representative sample of K-Y and Durex users. However, as 
demonstrated above, this is an unjustifiable assumption to make. As a result, the CMA generated 
survey results are almost certainly unable to contribute to an understanding of behaviour of K-Y 
and Durex customers, let alone shed light on the competitive effects of the transaction. 

The concerns with respect to the sampling methodology are further accentuated by the 
overwhelming body of evidence calling the survey results into question.17

 

15 Provisional Findings of the Competition and Markets Authority on 22 May 2015, Anticipated acquisition by Reckitt Benckiser 
Group plc of the K-Y brand in the UK, Appendices and Glossary, Appendix D, page 1, para. 4. 

16 Provisional Findings of the Competition and Markets Authority on 22 May 2015, Anticipated acquisition by Reckitt Benckiser 
Group plc of the K-Y brand in the UK, Appendices and Glossary, Appendix D, page 25, para. 53. 

17 The survey results are in contradiction with the evidence collected during the third party hearings and RB’s internal documents 
assessing competition in the lubricants market that were generated in the normal course of business. 
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The CMA should have based itself on its own survey guidelines and critically reflected on its 
sampling methodology and survey design instead of treading a tortuous path, trying to justify 
reliance on some findings but discounting the credibility of others. It is often not the ignorance of 
respondents or necessarily the defects of a stated preference framework that explain obvious 
inconsistencies in results. The CMA should have known that it may very well be the survey design 
and in particular the sampling methodology itself that is at the heart of the problems with its survey. 

In light of the overwhelming body of evidence in the CMA’s file directly contradicting the findings 
of the survey, the serious flaws in the sampling method, and the compounding effect of the 
particular data collection method, the CMA should discard the survey in its entirety. 
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2. Analysis & Results: Comparison of Retail and Wholesale Prices

2.1. Analysis: Prices [] Play Products for Key Retailers 

We compare [] wholesale prices with retail prices for selected Durex products in the Play range: 

 for which data is available through either []; and

 for which [].

These products are Play Aloe Vera, Play Feel, Play Cherry (Very and Cheeky), Play Strawberry 
(Sweet and Saucy), Play Passion Fruit, Play Tingle, Play Warming (and Heat). [] 

The analysis focusses on grocery retailers and pharmacy chains, thereby following the CMA’s 
proposed market definition, despite the fact that this market definition is considered incorrect. 
Where available, the prices for the mentioned products are considered for ASDA, Boots, 
Morrison’s, Sainsbury’s, Superdrug, Tesco and Waitrose. These are key [] for which there is 
data available in the [].2 For the [], volume information is available and thus averages are 
provided weighted by volume. On the basis of the [] data, which contain no volume information, 
prices are provided as simple averages. 

2.2. Results: No Link between Retail / Wholesale Prices [] 

Figure 1 below shows the results of the analysis for all considered retailers and products. 
Specifically, the graphs show [] 

. 

Figure 1 
Wholesale and Retail Prices for Durex Play Range in Selected Retailers 

Jan 2013 - May 2015 
[] 

Source: [] Durex Play Range contains the following products: Play Feel, Play Cherry (Very and Cheeky), Play 
Strawberry (Sweet and Saucy), Play Passion Fruit, Play Tingle, and Play Warming /Heat. Only sizes of 50ml and 60ml 
are considered. 

 The data show no link between retail and wholesale level prices

2  Not all products are available in all retailers for the whole time period. There are also differences in the availability by data 
source. [] 
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The CMA’s notion that retail prices are closely linked to wholesale prices is not supported by the 
data. [] 

Table 1 
Correlations of Monthly Retail and Wholesale Prices from January 2013 to April 2015 

[] 

[] 

This evidence stands in contrast to the findings of the CMA who state that “[i]n 2013, many 
retailers actually increased retail prices by a greater margin than the increase in wholesale prices 
introduced by RB to reflect the increase in the size of its bottles. Durex personal lubricant cost 
prices were increased again in March 2015, and these cost price increases appear to have been 
accepted by retailers”.3 It is not clear on what basis the CMA arrives at these assertions as they are 
not borne out by []. 

 []

The CMA states that “while retailers told [the CMA] that they do have buyer power [, the CMA 
has] provisionally concluded that there is insufficient evidence that retailers would use any buyer 
power that they have to defeat price increases post-merger.”4 [] 

3  Provisional Findings of the Competition and Markets Authority on 22 May 2015, Anticipated acquisition by Reckitt Benckiser 
Group plc of the K-Y brand in the UK, para. 18. 

4  Provisional Findings of the Competition and Markets Authority on 22 May 2015, Anticipated acquisition by Reckitt Benckiser 
Group plc of the K-Y brand in the UK, para. 10.17. 
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