
Feature Shot 1 Shot 2 Shot 3 Shot 4 Shot 5 Shot 6 Shot 7 Shot 8 Shot 9 Shot 10 Shot 11 Shot 12

AA 2.5457 2.2636 2.2796 2.1377 2.8827 2.6529 2.1937 2.2314 2.1013 2.9681 2.2218 2.2761

AB1 5.6617 5.0038 5.5484 5.0966 5.7485 5.6546 5.6233 5.8825 5.9831 5.8404 5.8213 5.4758

AB2 5.5965 5.5586 5.9119 5.4160 5.9590 5.5379 5.2019 5.4173 5.9450 5.6750 5.7022 5.2818

AC 7.3500 7.8300 7.2323 7.8308 7.0679 7.3577 7.2591 7.4982 7.5938 7.7318 7.0592 7.0525

AD 2.3563 2.6804 2.1725 2.4779 2.8104 2.0366 2.1506 2.7419 2.6467 2.7124 2.9215 2.6182

AE 1.8026 1.6998 1.1754 1.2053 1.0368 1.3133 1.5767 1.0050 1.1756 1.3181 1.1757 1.2311

AF 6.9826 6.1409 6.4179 6.7298 6.5601 6.3057 6.6927 6.8533 6.4943 6.2265 6.0308 6.8233

BA 4.7885 4.5421 4.6423 4.9798 4.4118 4.3999 4.3512 4.7423 4.1607 4.2630 4.9573 4.1748

BB 2.4438 2.8684 2.6875 2.8528 2.6595 2.3460 2.3505 2.2809 2.4860 2.9740 2.6745 2.0528

BC 1.6715 1.3232 1.6147 1.1860 1.3736 1.3288 1.0893 1.2051 1.7211 1.0009 1.7142 1.4960

BD1 7.4159 7.1927 7.3461 7.2025 7.3202 7.9663 7.4209 7.2911 7.4532 7.5529 7.2934 7.3801

BD2 7.1131 7.5060 7.8061 7.9409 7.4207 7.7181 7.2200 7.8442 7.7303 7.0662 7.5386 7.5956

BD3 7.2056 7.6747 7.1445 7.2742 7.7348 7.3735 7.3518 7.5304 7.1295 7.8247 7.5197 7.3165

BD4 7.4482 7.5776 7.3449 7.6656 7.1641 7.9930 7.6770 7.3593 7.6978 7.1516 7.9159 7.7870

BD5 7.2100 7.3868 7.1730 7.2049 7.2317 7.0896 7.1472 7.7935 7.5120 7.9569 7.2561 7.5302

BD6 7.1876 7.8856 7.7652 7.2355 7.0500 7.6993 7.1631 7.1803 7.3653 7.4362 7.9550 7.5319

BD7 7.2354 7.7849 7.2623 7.5736 7.4076 7.1418 7.3761 7.1408 7.2468 7.3417 7.4527 7.1807

BD8 7.6881 7.4239 7.5792 7.4330 7.4779 7.2689 7.7689 7.6701 7.6473 7.7972 7.5108 7.4655

BE 8.2018 8.2401 8.6301 8.1670 8.0705 8.4724 8.2356 8.7654 8.4475 8.0934 8.5071 8.7373

BF 3.8325 3.3711 3.9773 3.6803 3.1510 3.1048 3.2755 3.8197 3.2470 3.4161 3.4544 3.8664

BG 6.5589 6.9912 6.2466 6.8209 6.0509 6.9028 6.7207 6.8707 6.6043 6.1222 6.8475 6.8920

CA 1.9730 1.0324 1.9894 1.3791 1.3814 1.4113 1.9896 1.3442 1.4603 1.5150 1.8966 1.8222

CB 9.9693 9.2376 9.3701 9.9480 9.8010 9.4473 9.4155 9.2868 9.8502 9.9339 9.9014 9.6538

CD 3.2212 3.9500 3.7531 3.2632 3.3539 3.8120 3.7032 3.3982 3.2515 3.9938 3.5493 3.3861

CE 7.4179 7.8959 7.2000 7.3255 7.2976 7.1817 7.0424 7.5733 7.6696 7.6113 7.3516 7.9606

CF 5.5157 5.5012 5.3465 5.1711 5.0575 5.2056 5.8118 5.1326 5.7099 5.5516 5.9652 5.5704

CG 3.1367 3.5806 3.6123 3.3991 3.0592 3.4547 3.0649 3.4770 3.4356 3.0303 3.0471 3.0024

CH 7.3097 7.4235 7.3024 7.3257 7.7072 7.9787 7.9798 7.9492 7.8314 7.5914 7.6789 7.3135

CI 8.6154 8.3474 8.2828 8.0879 8.1869 8.8028 8.4976 8.4790 8.4704 8.5753 8.3549 8.1766
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Why Do we need Data Driven Decision Making Techniques?  

T oday we are at great risk of “drowning in data”. Tera-bytes of data are being generated within our 
 business’s, by our customers, competitors and  

suppliers, by the media, and by Government departments. The constant 
measurement of performance, aided by computerised data capture and 
management tools such as Statistical Process Control, Six Sigma and 
TQM can leave us all drawing inferences from the raw data, unfortu-
nately very many of these can lead us in the wrong direction. 

The validity of any statistical (data) analysis is only 
ever going to be as good as its constituent parts. This 
is an important distinction often over looked in the 
fast paced environments in which we work. 

Example: Operational output from 
a manufacturing operation was 
closely monitored by shift and it was 
consistently noticed that the night 
shifts performance was consistently 
less than either of the other two 
shifts. Further analysis identified 
that extended stoppage times on the 
equipment were the primary con-
tributor to this decrease in perform-
ance. The focus could easily have 
been on the team’s motivation and or 
capability to fix problems. A slightly 
different analysis of the data showed 
that the drop in performance 
Actually occurred “out of normal” 
hours i.e. between 18:00 hrs and 
08:00 hours. It could easily have 
been overlooked that the business 
infrastructure of Engineers, techni-
cal stores and availability of external 
remote help was extremely limited 
during these hours. 

The example on the left  illustrates an important 
truth. It is much easier in an experimental or hard  
science setting to isolate and exclude unwanted 
 influences or erroneous data. In the business world 
there is much more opportunity and risk that 
“confounding” factors are present and require to be 
unearthed before sound decisions can be made on 
the data presented. Too often can we then uncover 
that apparently sound business decisions “choose 
their facts carefully”. Only with a complete picture 
can we start to understand the potential outcomes, 
risks and uncertainties that undoubtedly face us in 
the majority of  the decisions we are called to make. 

Whilst there are numerous illustrations where selective use of the data (“lies, 
damn lies and statistics”) have been used to support and attempt to substantiate a 
particular point of view we are faced in business with many more where the 
 outcome is not tied to a particular point of view and what we really require is  
unbiased data in a useful format that assists us in making good decisions in the 
face of uncertainty.  

 Generally it can be assumed that if decisions are clear cut, simple and certain they 
do not need to be made, they will already have been taken.  

The possibility of unintentional 
errors in any analysis is also a 
cause for concern. Even if care 
is taken to establish a good 
sample, there are possibilities 
of misleading results, a 
common problem can be when 
a large dataset is looked at for 
long enough, there is eventually 
bound to be found a statistically 
significant effect or difference 
between some set of variables.  



Unfortunately, it is often the case that this single significant finding is reported without 
acknowledging the "many” insignificant tests performed. A similar error is often made 
where we challenge the data we do not believe, or does not meet our expectations whilst 
accepting without question the data that complies with our current view. A proper 
accounting of the entire testing process is needed to keep these types of results in 
perspective and the correct and efficient use of such techniques as measurement systems 
analysis are required if we are not to be misled about the certainties of results. At least 
two factors routinely work against effective analyses. The first is a mistrust of statistical 
analyses due to the complex maths that often underpins them, and the second is a lack of 
dialogue between statisticians and practitioners. Many studies in all fields of business 
could benefit from more discussion about the analysis of collected data and the collection 
of the data itself. 

It is also very appropriate to show due concern over 
the interpretation of statistical outcomes. Too often 
we are seeking that the data will make the decision 
for us, but it is quite likely that the data cannot tell 
you the right answer but can tell you which answers 
to eliminate because they are not supported by the 
data. It is possible to prove a negative but almost 
impossible to prove a positive. The real value of 
statistical analysis is that it helps users to properly 
characterize uncertainty as opposed to a "best 
guess," to realize what outcomes are statistically 
significant, and to answer specific hypotheses. The 
key issue here is representation, managers and staff 
should always concern themselves with how the 
data are obtained and if this is not fully understood, 
then one has to be careful in one's conclusions. A 
key to minimizing the misuse of data involves  
intuitive plausibility, or understanding the approach 
and the interplay of forces. It is important to know 
what the drivers are behind the variables, so that 
with these established, a better understand can be 
gained, causality established and high quality 
decisions from the data made. 

Example  As an example to re-
duce costs related to the manufac-
ture of a specific product a com-
pany introduced a bonus payment 
scheme for reduced scrap generated 
during manufacture of orders on 
this production line. Initial indica-
tions were good the scrap rates de-
creased month on month as the 
operatives identified ways to mini-
mise waste and eliminate scrap 
from the process. It was only after 
several months it was noted that 
actual cost of goods purchased had 
increased above the rate of price 
increases. Detailed process map-
ping and analysis showed that 
whilst many of the improvements 
had reduced scrap they had actually 
increased raw material consump-
tion greater than the original scrap 
levels. This is by no means a unique 
case where the specific measure 
choosen failed to relate exactly to 
the intent behind its introduction.  

 Generally it can be assumed that if decisions are clear 
cut, simple and certain they do not need to be made, they 
will already have been taken.  
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