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CHAIRMAN'S ADDRESS

‘Partnering’ seems to be
the buzz word at the
present time. Clients are
seeking tenders from a
partnership rather than
from a single source
supplier. Thisis an

interesting trend with
suppliers seeking to cooperate with each other and seek
partners who complement their in-house capability in
order to maximise their offering. It would seem that
clients want to be able to explore a breadth of services and
solutions through a single contract which is seen to be
possible from a partnership rather than from a single
supplier. From the suppliers perspective this becomes an
interesting exercise to secure strategic teaming
relationships before competitors form a partnership.
When multiple simultaneous tenders are being produced it
is possible for one part of an organisation to be partnering
with a company with whom it is competing for another
tender elsewhere within the business! An interesting topic
then for our Annual Conference.

In April SCAF had our annual
challenge, this year it was
provided by Sanathanan
Rajagopal at QinetiQ and the
challenge was to cost a
software app. Again SCAF had
more than seven teams who
applied but Atkins, Thales, BAE
System, CAAS, FFI, Cranfield
Uni. and Babcock were successful when drawn from a hat.
The organisations provided very capable junior members
of their businesses to attempt the cost estimate and
present it to a panel of experts. It was again a very
stimulating and inspiring day.

| was fortunate to attend and present at the ICEAA
Conference at Ottawa on 1 and 2 May. With more than
170 attendees for two days the Canadian conference had
grown again this year. As SCAF Chairman | participated in
a panel session with Dan Galorath, Zack Jasnoff and Rick
Collins regarding the “Foundations for a cost estimating
organizatiorf. During the discussion | included reference
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to SCAF and the opportunities our societies provide to

network and learn from each other.

@

In June | spent a few weeks in Canberra

HOYAL AusTHALIAN T working with my QinetiQ Australian

colleagues in the Department of Defence.
Between data gathering and interesting
discussions on parametric cost estimating
and cost estimating relationships, | took
the opportunity to visit the Royal
Australian Mint. As a cost engineer this
was a logical destination; a free visit, around an
engineering complex, that was pressing out coins.
Unfortunately, there were no free samples!

Back in the UK, the SCAF committee has been approached
by the Single Source Regulatory Office (SSRO) and National
Audit Office (NAO) for our support. lIts early days, however
the SSRO is looking for insight with regards to risk is single
source contracts while the NAO is looking
for help with costing of major
infrastructure and equipment projects.
The SCAF committee is still exploring the
requirements, but as a cost community in
the UK it is great to be recognised as a
society that can support and influence
new initiatives.

Our next SCAF events will be our

conference on thetheme: G ! OKA S@A y 3
+1 £dzS FT2NJ az2ySeéyY A aatthdloNli y S NA vy

Centre in London on the 12" September. Our next
workshop will be a “Vendor and SeivO S & onGihe 4%
November at the BAWA Centre, Filton, Bristol with the
opportunity to meet tool providers and consultants from
our costing community who will be showcasing case
studies. Come and join us, you may learn something new
or contribute to the learning of the less experienced
by networking.

Dale Shermon

SCAF Chairman
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2017 SCAF Calendar of Events

07 Feb 2017  Impact of Brexit on the Costing Community, RINA, London

Since June the financial markets have reacted negatively in the immediate aftermath of the
results with investors in worldwide stock markets losing heavily. How do events like this effect
your cost forecasts? Are there any new risks or opportunities to consider? This workshop
considered what, if anything, is the impact of Brexit on the cost community. Presentations
now available on the SCAF Website Library

04 Apr 2017 2017 SCAF Challenge & Training Workshop, BAWA, Bristol

The aim of this workshop was to provide an interactive training session in cost estimating
through the presentation of case studies that have been conducted by the younger
professional teams from academia, industry and consultants with the added benefit of top-
level critique by senior figures in the profession. The programme was instructive, entertaining
and suitable for a wide interest audience (estimators as well as managers). Presentations now
available on the SCAF Website Library

13 Jun 2017 Costing Profession: Recruitment, Retention and Development, Preston
Hear from experts on the benefits in joining the profession and learning the skills necessary for
a successful career in cost estimating and forecasting, business analysis and commercial
practice. Our speakers will include staff from industry, recruitment agencies and academia.
Presentations now available on the SCAF Website Library.

06 Jul 2017 Summer Reception and Awards Banquet, Bailbrook House Hotel, Bath
This event will provide members and their partners with a chance to meet up with friends and
colleagues and gave us the opportunity to recognise and award members for their
contributions to the Society over the year.

12 Sep 2017 Annual Conference, The QEIl Conference Centre, Westminster, London
We return a second time to this prestigious venue in London and the theme for this year’s
conference is “Achieving Value for Money: is partnering the solution”. Our speakers will
include members of regulatory bodies, industry partners, strategic supportability experts and
academia. Registration Open — please contact the Secretary if you plan to attend (details are
shown at page 4)

14 Nov 2017 Vendor Day and Service Providers Day, BAWA, Bristol

An opportunity for costing professionals, business analysts, commercial and project
managers to see the latest products and services from vendors and service providers.
Exhibition stands will be displayed with a section of the room set-aside for simultaneous
small group presentations throughout the day. Organisations invited — contact Secretary.

www.scaf.org.uk



Summer Newsletter July 2017

SCAF Annual Conference
Achieving Value for Money:
“is partnering the solution?”

QEIl Conference Centre,
Westminster, London

Tuesday 12t" September 2017

Good value for money is the optimal use of resources to achieve the intended outcomes. ‘Optimal’ means
‘the most desirable possible given expressed or implied restrictions or constraints’. Value for money is not
about achieving the lowest initial price. Innovators today recognize that there are many ways to provide
solutions to complex situations whether this is in asset development, production, in-service support or
even sharing manpower. Our speakers today operate in environments which are demanding and require
innovative solutions to managing complex problems and ensuring value for money whether the
implementation endorses a partnering solution through sharing information and data or through in-house
objective means. Our speakers include:

9 Sarah Taylor - Head of Cost Assurance and Analysis Service (CXA&histry of Defence
lan McPherson - Director of Compliance and Investigatiogisagle Source Regulations Office
Rick Bounsall - Delivery Directomliteworks

Gordon Barr - Business Development Directtechnical Services, QinetiQ

Christopher Marsh - Head of Cost, Estimating and BenchmarkigO | HS2 Ltd

=A =4 =4 =4 =4

Chris Webb - Weapons Programme Management ©iDE&S and Andy Goldsmith - Portfolio
Manager,MBDA (subject to confirmation).

1 Professor Trevor Taylor — Professorial Research Fellow, Defence Management, RUSI

Registration and Costs

The cost of the conference is £200.00 per delegate and includes all refreshments, a buffet lunch and
free attendance to all future SCAF organized events until August 2018 (subject to availability).

Registration and coffee will be available from 09.15. The Conference will commence at 10.00am. A
10% discount is available for bookings of 4 or more delegates and a 15% discount is available for group
booking of 10 or more delegates. Further details can be found on the SCAF website (www.scaf.org.uk)

or by contacting the Secretary, Neil Morrill by email at: ndmorrill@dstl.gov.uk or call 01980 955548

www.scaf.org.uk
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Letter from the Editor

By Arthur Griffiths, SCAF Newsletter Editor

. {3

The cover picture shows Newtown in the Isle of Wight — a quiet backwater with a busy medieval past,
now bursting with wildlife. By the mid-14th century, Newtown was starting to mature into a thriving
commercial Centre. In 1344, it was assessed at twice the value of Newport (the Island’s principal
town). It’s harbour was busy and reputed to be the safest on the island. There was a prosperous
saltworks and abundant oyster beds. There was an annual three-day festival on the "eve, the day and
the morrow of the Feast of St. Mary Magdalen", who was honoured in the name of the local
thirteenth-century chapel. Then, the plague struck, and subsequently a French raid in 1377 destroyed
much of the town, from which it never recovered.

Tucked away among woods, down a single-track lane, away
from the bucket and spade market, the Isle of Wight
reveals an altogether sleepier side. A handful of boats have
been hauled up on to land but there is no one around, only
birds - black-headed gulls jerkily flicking back and forwards
in mid-air, and little egrets settling down among the reeds
for a spot of fish-catching.

At that time, Newtown creek opened into a mighty harbour
estuary, but centuries of coastal ebb and flow, erosion and silt have changed all that. What's left
today is a delightful setting for an easy walk meandering along rivers and streams, guarded from the
sea by large shingle banks and tidal mudflats. It's utterly glorious, but this part of the island once -
depending on your view of such things - endured a close shave. A nuclear power plant was proposed
here in the 1960s but was dropped amid the Area of Outstanding Natural Beauty (AONB) designation
and the area's status as a National Nature Reserve.

| get the impression that Newtown dozed on through the whole drama: it's looks as though it's been a
wonderfully sleepy idyll for centuries. However, | should warn prospective travellers that the short (5
miles as the crow flies) ferry crossing cost me £170.

| was unable to attend the June workshop in Preston but the theme for the day “Costing Profession:
Recruitment, Retention an Professional Development” is so relevant to the current environment and,
| understand, that it was well addressed by our speakers from Industry, Academia, Consultancies,
Training Providers and Government Depts. The younger participants making up the teams for the
SCAF challenge in April showed that costing skills are being developed and this workshop
demonstrated a serious desire and intent to recruit and retain good quality skilled costing
professionals.

The SCAF Summer Reception was held at the Bailbrook Hotel, Bath and is reported later in the
newsletter. Our Annual Conference is up next and | look forward to seeing you all there. In the
meantime please continue to send me your clippings and articles.

www.scaf.org.uk
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Hansard & Frigates

Alternative Facts & Parliamentary Answers

Brian Tanner, Independent Cost Analyst

In April 2017 | was asked for an informed interpretation of parliamentary

statements on the costs of Type 22 and Type 23 frigates using my SME

knowledge.

My understanding of Type 23 frigates was more complete than that for

Type 22 frigates so | did that analysis first.

Hansard 13 Mar 2008: Column 666W ‘Type 23 Frigate’ contains a table
reportedly showing the Original Hull Costs (OHCs) of each Type 23 frigate
and those same values estimated at 2007 prices. A later answer giving the
same costs describes them as “actual costs at the time they were

incurred”.

After a few false starts, | began examining the ratios between OHC and
‘Costs at 2007 prices’. There was a striking similarity between the ratios
and cost indices — GDP Deflator and Other Transport Equipment — ratios
for the periods of Acceptance Date to 2007, leading to the inference that
‘Original Hull Cost’ was at Acceptance Date price levels. But that raises the

guestion of — What is the ‘Original Hull Cost’?

Cost @

2007
Ship Name Prices £M
T23-01 Norfolk 266
T23-02 |Marlborough 259
T23-03 Not Built
T23-04  |Argyll 244
T23-05 Lancaster 237
T23-06 Iron Duke 219
T23-07 Monmouth 215
T23-08 Montrose 215
T23-09 |Westminster 211
T23-10 Northumberland 208
T23-11 Richmond 213
T23-12 Somerset 177
T23-13 Grafton 176
T23-14 Sutherland 178
T23-15 Kent 203
T23-16 Portland 200
T23-17 |St Albans 199

www.scaf.org.uk

There was some inconsistencies for the last four
ships, but when adjustments were made to include
later information the results were coherent with
the other ships data.

From experience | was able to compare the ship
construction cost (shipbuilder’s contract plus Long
Lead Items) with the ‘Original Hull Cost’. The
ratios for the class suggest that the OHC is the Unit
Production Cost at Contract Basis price level. And
that meant that the escalation between Contract
Basis price level and Acceptance Date is missing. A
corrected table of Unit Production Cost at @ 2007
prices is shown opposite:

The conclusion is that the costs in
Hansard are the total ship costs at
Contract Basis Price level.
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Turning to Type 22 frigates, the ships were built in the latter half
of the 1970s and the 1980s, a period characterised by high
inflation:

UK Annual Inflation
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Any outturn costs will obviously be influenced by the spend profile, and with such erratic inflation
rates normalisation will be less accurate than usual.
Also, information is much less detailed requiring more assumptions to be made. On the positive side,
the Type 23 analysis gives indication of the best approach
to be adopted.
Starting from the inference that costs are purely for ship
Total Cost £EM construction, the Hansard costs were aligned to contract
Ship @ 2007 PL price level by use of the average GDP deflator over the
Broadsword construction period.
Battleaxe " b dand hen th
Brilliant 299 The ratio between Hansard and contract costs, when the
Brazen 383 omission of Long Lead Items is taken into account, is typical
Boxer 425 of the ratios existing at the time for ship construction to
Beaver 411 total cost. Any other assumption leads to incomprehensible
Brave 391 results.
London 364 . . .
Costs have been brought to 2007 Price Levels to align with
Sheffield 328 the Type 23 lysi ; d h in the tabl . it
e Type 23 analysis and are shown in the table opposite.
Coventry 319 vP y PP
Comwall 285 The conclusion is that the costs in Hansard are
Cumberland 299 h I shi 0 Then Y
Campbeltown 334 the total ship costs at Outturn (Then Years)
Chatham 350 level.
In Summary:

First, a qualifying statement. This is my interpretation of the public domain data and appears to be
reasonable and coherent. That the data for Type 22s and Type 23s was presented to Parliament in

www.scaf.org.uk
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correct but different formats is consistent with my knowledge of how questions were answered by the
MoD.

The costs quoted in Hansard are Total Ship Cost despite qualifying statements that ‘Other costs, such
as those for Government furnished equipment’ are not included.

9 For Type 22 frigates the Hansard costs are the total ship costs at Qutturn (Then Years) level.
9 For Type 23 Frigates the Hansard costs are the total ship costs at contract basis price level.

Any use of these figures for deliberations on future frigates must recognise the real growth in both
ship size and specific cost since these frigates were built. Information for this is contained in the SCAF
Winter Newsletter, January 2015.

2017/18 SCAF Committee Elections
y

It is time to start thinking about who you would like to run our Society. The Elections Committee is
responsible for soliciting a list of candidates for a membership vote. The election for 2017/18 will be
for four (4) members of the management committee who will serve a two-year term of office. The
four members standing down are:

9 Neil Morrill (Dstl)

i Sanathanan Rajagopal (QinetiQ)
9 Dr Crispin Allard (Atkins)

I Antony March (CAAS)

The Society would like to take this opportunity to thank those officers standing down and their
respective organisations for their support and look forward to them continuing to participate in all
future activities.

The requirements for being on the committee include:
9 Being a member in good standing (membership dues must be current at all times)
9 Attending the committee meeting (teleconferences accepted)
9 Supporting the Society as directed by the committee

Members who would like to join the committee should, in the first instance, contact the Secretary,
Neil Morrill on email at ndmorrill@dstl.gov.uk or call 01980 955 548 for further information and
registration.

www.scaf.org.uk
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rategic neview

Arthur Griffiths SCAF Editor

During the build up to the National elections much was spoken on the state of the (NHS). As | have
friends associated with many aspects of primary and social health care the household discussions
often turned to the possible privatisation of the service and the approach being taken to address the
problems through “Sustainability and Transformation Plans (STPs)”.

During the (sometimes heated) discussions we all agreed that the current system of funding the NHS
was not sustainable. The funding of the NHS since the very beginning had been much more expensive
than expected. The original cost estimate was £176m per annum the actual cost was £358m (1949/50)
this is the equivalent of some £9Bn now. To put this into context, in 2016-17, the budget was £130Bn.

Governments over the recent past have increased the money made available. However, continuing to
spend more and more each year is not feasible or good practice. The cost of healthcare will continue
to increase.

We have an increasing number of elderly people - chronic health conditions will become more
prevalent with age and new treatments are going to be increasingly expensive.

Ironically, when William Beverage came up with the NHS proposal, he thought the cost would fall as
the population became healthier.

We should be considering all possible methods of funding, placing ideological beliefs to one side and
looking at those worldwide examples of top quality healthcare.

The current system: A complete failure in strategic planning — between 2010 and 2012 nurse
training places were cut by 2,210. In 2014 some 52,000 people applied for nursing courses —
30,000 were turned away because there were not enough places. The growing dependence on
temporary staff cost £3.3Bn in 2014. Overspending is expected to reach almost £5Bn in this
current financial year.

Possible solutions:

1. Pay more for our healthcare. A dedicated NHS tax —the money raised to be used for the NHS
only. A new NHS tax could be collected via National Insurance (which is a tax under a different
name). However, Nl is not paid by retired people. Who are the main users of the NHS? - Retired
people! A political vote loser if implemented, therefore unlikely to be introduced.

2. The taxpayer-funded model, used in the UK, is not the only method of providing the cash
needed. Rival funding models (Social Health Insurance (SHI) in Germany, Switzerland and the
Netherlands) is rated much more highly for public satisfaction.

3. Charging a small fee for GP appointments using a simple means-test. Chronically ill and children
to be exempt. Opponents would claim ‘people before profits’. However, if something is free there
is a tendency to abuse.

www.scaf.org.uk
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4. Privatising some NHS services? This and the previous suggestion are highly contentious. It
appears that many people hold committed, ideological views about these services. Should not
political beliefs and special interests be put aside?

A comprehensive and independent review of healthcare systems, worldwide, would allow choices
to be made from successful, innovative methods and processes which have delivered effective
healthcare.

| have to be honest here, the above comments came from a prospective parliamentary candidate
and caused a big stir over coffee. There were some good thoughts mentioned and would certainly
warrant some sort of evaluation. The STPs mentioned look a certain aspects of healthcare but they
certainly do not address issues of linkages between all the healthcare providers — maybe it’s too
complex?

With hindsight, | wish | had seen Dr Sion Cave’s SCAF presentation on ‘National Level Strategic
Workforce Modelling” which specifically addressed workforce planning for the health and social
care system (SCAF June Workshop) then we might have had a more insightful discussion.

Simulation:
Stress-test options dO

60 mod@/

Supply | Demand
side | side

With a laptop a couple of beers and a few doctors and nurses already around | guess we could have
had a wonderful time looking at the options and maybe addressing some of our guest’s
parliamentory thoughts.

Any more thoughts on this emotive subject welcome.

Arthur Griffiths

SCAF Newsletter Editor

www.scaf.org.uk
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Model Fitting and Selection

An overview of selected techniquekhn Phillips ACMA/CGMA

1. Abstract

There are many facets to estimating and analysis processes. This article highlights some
contemporary techniques for statistical model fitting and selection. These can improve robustness
compared with fitting models and selecting by other, potentially more established, methods such
as Adjusted R? or hypothesis testing alone.

It aims to give the reader an appreciation of these techniques which they may not have
encountered before and to reinforce what they might already know, thus opening the door to
potential improvements in estimates.

2. Introduction

As estimators and analysts, we look to provide the most accurate forecast for some future aspect
of a project, typically cost. Ideally; when time, resources and information are suitably available, a
bottom-up estimate can be provided. However, early on in a project’s conception or when a “quick
estimate” is required a top-down approach might be more appropriate.

The purpose of this article is to provide a summary of some techniques and good practice from the
fields of statistics and data science that may not have permeated far into our profession. From this
starting point, it is possible to search for further details if there is the opportunity to directly use
these techniques. While a basic understanding of these techniques, their benefits and limitations
will enable estimators to be a better-informed customer/stakeholder if they need to review work
to which they have, or should have been, applied.

3. Model Selection

3.1 Background

The author’s goal is to produce a model, based on the available “seen” data, to enable us to make a
prediction about one or more unseen data points; while trying to achieve the best, most reliable,
level of accuracy. Additionally, we should seek to add value by also estimating this level of
accuracy, so decision makers might better understand the uncertainty in the predictions.

A large proportion of many people’s statistical training is frequently devoted to “well behaved”
data where various issues are deliberately avoided. These are designed to be used in controlled
environments where careful planning at the design stage, prior to data generation and/or
collection, means various assumptions can be met. Before the explosion in computational power,
these assumptions have often been a practical necessity, even if the truth departed somewhat
from them.

www.scaf.org.uk
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It could be suggested that the new field of “data science” is a descendant of statistics which,
amongst other things, take advantage of this new level of computational power to examine
datasets collected “as is” from the world in a far less controlled manner and with far fewer
assumptions. Although the data estimators have access to is not usually the “big data” often
associated with data science, its collection method and nature create challenges similar to those in
big data compared with those from more controlled settings which classical statistical methods
were designed to examine.

It is a challenging task to balance fitting genuine trends in the data with overfitting to the “noise”
from factors outside the data; this is called the “Variance — Bias” trade off (James et al. 2013).
Finding the sweet spot can be a challenging task.

The techniques discussed in sections 0, 0 and 0 estimate prediction accuracy by examining the
residuals on the data used to train the model. This process frequently results in an optimistically
biased estimate of the prediction accuracy. While in section 0 the techniques are less optimistic.
However, all these techniques can give misleading results through chance alone; the more
variables considered, the more chance of a false positive. For this reason, judgement must be
utilised selecting plausible candidates for variables (Rao et al. 2008).

3.2 Hypothesis Testing

Ill

The essence of statistical hypothesis testing is deceptively simple. We have the default or “nul
hypothesis, and one or more “alternative hypotheses” which are more complex than the null. We
look to answer the question “how likely are we to get such a strong result if the null hypothesis is
true”. This is given as a “p-value” with low values being taken as evidence against the null.

Models are selected based on the overall p-value, typically against one of the following hypotheses,
9 novariable gives significant explanatory power,

9 aspecific variable has no explanatory power, in the presence of other variables assumed to
be in the model,

9 asubset of variables has no explanatory power, in the presence of other variables assumed
to be in the model.

There has been notable discussion in recent years in the statistics community (Wasserstein, Lazar
2016) around the assumptions, limitations and frequent poor application of hypothesis testing in
published articles and research, with one journal going as far as banning their use in its publication!
Still, hypothesis testing is a valuable tool in the statistics toolbox, when used correctly, but it is not
always the most appropriate tool for the job in hand.

3.3 Information Criterion

Information criterion metrics are a measure of how well the model fits the data in the context of
the number of estimated parameters, the lower the score, the better the fit. Use of Information
criterion allows comparison of models where one is not a “nested” version of the other. However,
they do still rely on the underlying analysis being conducted on the same data set as well other
assumptions.

There are two commonly used Information criterion, Bayesian information criterion (BIC) and

Akaike information criterion (AIC). These figures are based on “asymptotic” assumptions (the

12
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behaviour as the sample size tends to infinity). Just like we should use the T-Distribution rather
than the Normal distribution for smaller samples it makes sense to use versions of AIC or BIC with
corrected for smaller sample sizes.

3.4 Other Metrics

Other metrics calculated from the entire dataset are available, such as adjusted R?, each has its
own benefits and limitations.

3.5 Train, Validate and Test

This is the gold standard for the model building process (James et al. 2013). Data is split into three
groups which are representative of the population. The “test” group is set to one side. Models are
then built based on the “training” data and the fit is assessed against a “validation” dataset. At first
glance, this may seem totally out of reach for most purposes. However, with a slight variation,
there are two practical alternatives which provide many of the benefits of this process.

Summary of Cross Validation Process

Part 1 —Fit Initial Models, Estimate Standard Errors, Pick Best Model

Boprat | Brpeat i

Fexlrd 1 Tt Trin Trin Fexlrd 1 Trat Trixin Trin
Foalrd 2 Triin Trst Trivin oo Fealrd 2 Trizin Trat Trixin
Frid k Triin Trizin Trst Fealrd ke Triain Trizin Trst

Pdexdinl 'l [ Fdedin 1 Pz P Fdezdi=l 1

Mdeden] 2 foarde] 2 [ B ffesrdin] 2 Pzl 2 fderde] 2

\
|

Analyse fit to training fold, Select Best Model, Use estimated size of error and hyperparameter tuning.

Fart 2 —Fit Final Model on All Data

—_

Fealid 1

Fald 2 r Finatl emitirriale: of coefficients for selected maodel

Foxhid B

—

Figure 1z Summary of Cross Validation Process

www.scaf.org.uk
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3.6 Cross-Validation and Bootstrap Resampling

These methods allow us to use the entire dataset to both train the model and independently check
its fit. They do this by repeatedly fitting a model using data as either training or validation, but not
at the same time. The model is then selected by examining the results from across these multiple
versions of the model! Care must be taken to ensure that these approaches are applied to the
entire “training” phase including preliminary activities.

3.6.1 Cross-Validation

A summary of the entire cross validation process covered in between this section and 0 is provided
in Error! Reference source not found..

The data is randomly divided into a number, k, of “folds”. One fold is designated the valuation
dataset and the model is fit against the remaining k - 1 folds and the results recorded. Each of the
folds takes it turn being used for validation and the model trained repeatedly. For a really through
approach once this has been completed we can repeat the entire process an additional number of
times.

3.6.2 Leave One Out Cross-Validation (LOOCV/PRESS)

If Kis set to be the same as the sample size ordinarily one would fit k models however in the case of
linear regression there is a neat trick that allows this to be calculated in one step. This method
provides a quick win however its ability to estimate the prediction error is highly variable. This
estimate provides the same result as the “predicted residual error sum of squares” (PRESS)
statistic.

3.6.3 Bootstrap Resampling

With the bootstrap procedure, we resample from the data with replacement to form a new sample
of the same size. This means that in a single bootstrap sample some data will be duplicated in the
training sample while some will be omitted, the omitted data form the validation set. This
procedure is repeated a large number of times and the combined results then used for model
selection and, with some clever adjustments, calculating an estimate of the test error.

3.6.4 Common to Both

Once training is complete from either Cross Validation or Bootstrap Resampling, we examine the
results of the validation phases across the models and datasets. Typically we can use this phase to
select the model with the best predictive power (lowest standard error) against the validation sets
with the Standard error being used as our final estimate for the accuracy, Model “tuning” is also
conducted at this level. Additionally, we can examine the models holistically for diagnostic
purposes.

Once the model structure, and any associated “hyperparameters”, have been selected; a final ‘this
model’ is re-run on the entire data to generate the final model.

4, Software

It has to be said that many modern statistical methods and techniques are probably not practical in
MS Excel without a material amount of VBA coding or some form of add-in. However, software is
available of both commercially and open source (Python, R). It may well be that if there is an “in

www.scaf.org.uk
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house” statistically analysis capacity they already use something that is designed to use these
methods. Alternatively, senior stakeholders might be reassurance by a “big brand” but have no
available software budget; Microsoft produces an “open” version of “R” which might meet these
requirements.

5. Conclusion

There are better, more appropriate tools, when compared with hypothesis testing and many of the
simple metrics taught early in statistical training, which provide improved robustness and accuracy.
This is not to say we should completely overlook these but that we should seek to use them in
conjunction with the other methods outlined here to better inform estimators statistical modelling
decisions.

Both Cross-validation and bootstrap resampling are surprisingly accessible with the right software
tools and modern computers with multiple CPU cores quickly handle the small and comparatively
simple models we might commonly use for a bespoke in-house analysis.

The estimator's aim is producing the best estimate both regarding mean and uncertainty. If we are
fortunate enough to have multiple assessment methods agreeing on the same model and similar
estimates of accuracy then this adds to the level of assurance we can give the estimators end users.
If they do not agree on a good understanding of what each method is measuring and its diagnostic
results should help the analyst choose the appropriate model(s).

None of these processes or metrics are perfect, but training and experience both help with
interpreting diagnostics and identifying issues in the analysis.
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A Review by Brian Tanner

ANAIIA

The report published by the PBO is a good read for
those interested in Naval ships, costing methodology
and approach.

The Cost of Canada's

The following comments should not be taken as any
Surface Combatants

form of criticism but should be seen as a review of the
facts that are presented and any judgements made on

the findings of the subsequent analysis.

The report comprises 60 pages and 4 key sections,
Background, Methodology, Results and Annexes. For
review purposes | have maintained the structure found
in the report.

Mawe, Cade

waw pto dpbuge ta

Background
Frigates and Destroyers (section 2.1)

The Arleigh Burke class of destroyers is not a good example. It is known to be a cramped design.
Derivatives/Copies are: the Japanese Kongo class destroyers at 7,700 tons Standard displacement and
9,500 tone Full Load Displacement (FLD); the South Korea KD-IIl destroyers at 7,650 tons Light Ship
Weight (LSW), 8,500 tons Standard Displacement and 11,000 tons FLD albeit with increased missile
stowage.

Lightship weight (LSW) versus Full Load Weight.

SME knowledge of UK frigates and destroyers together with US weight data obtained from the
Naval Engineers Journal May 1990 'Air Capable Combatant' Paper produces an average FLD: LSW
ratio of 1.33.

Candidate Ships (section 2.2)

The ships, except Type 26, listed are existing aged designs. To incorporate modern combat systems and
satisfy future IMO requirements may mean a new or adapted design. A trend analysis —shown below —
has two predictions: a best fit curve produces a FLD prediction of 8,270 Te with a tolerance ( 1SD
equivalent) of £ 712 tonnes, LSW estimates are 6,220 Te + 535 Te; a linear projection produces a FLD
prediction of 7,295 Te + 430 Te, LSW estimates being 5,485 Te + 320 Te. Which suggests that the LSW
assumption of 5,400 Tons is at the lower limit of expectation.

The observant will see that the Type 26 lies on the linear regression line, but it is not unknown for
displacement to rise during detailed design and construction.

16
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Frigate Size v ISD/ Acceptance Date
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In Service Date
Additional Margins (section 2.3)

The advantages of a spacious design are documented in the SCAF August 2016 Newsletter in an article
‘Warship Size and Cost’ written by myself.

Why are naval ships so expensive? (section 2.4)

The referenced RAND report is detailed and separates the escalation in ship costs into ‘Economy
Driven Factors’, i.e. factors which shipbuilder cannot influence, which they found matched general
inflation, and Customer Driven Factors.

More detailed RAND statements show that for both periods examined -1950 to 2000 and 1990 to 2004
—the Economy Driven Factors escalation was 0.4% per annum greater than the GDP deflator.

In the UK DASA produce an annual report on defenedianfl L i O2y Gl Aya | YSI &dzN
021 0daQ | yy 8icd theXingtFepdrt ds prgddced (2009/10 report) the geometric

inflation rate has been 2.67% per annum which is 0.51% greater than the GDP Deflator geometric

rate of 2.16% per annuver the same periodOne immediate reason is the use of the input

measure of average wage rate indices for labour since contract should/ might reflect learning

curve influences which will include productivity improvements

Table 2.2 in the PBO report represents its views based on the report. The first two factors are direct
lifts from the RAND report, the third is self-explanatory, and the fourth is extracted from the US
Congressional Budget Office (CBO) 2017 report. A copy of the relevant extract is reproduced at the
end of this article.

The fourth factor of 1.2% per annum is the CBO view on the relative inflation between GDP inflation
and shipbuilding inflation and needs some analysis/ explanation:

17
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The RAND report found that the fully burdened labour rate exceeded general inflation, but
accounted for that in procurement rate escalation factor of 0.3%.

Having examined the CBO paper the inference is that where RAND’s work was a macroscopic
examination and relative inflation was balanced by productivity improvements, the CBO work
was in all probability based on detailed estimates of man-hours etc.

Combat Systems (section 2.5)

This section states that the CSC combat system will average 41% of the CSC cost. It also states a value
of CADS 473M.

Elsewhere (section 4.2) the sensitivity of the point estimate changes relative to changes in LSW. It is
not clear on the estimating method used, but if it is heuristic ‘1’ with constant power density then as
LSW changes the capability of the combat system will also change.

Conversely, cramming a given combat system into a smaller hull is unlikely to produce any real savings
and could actually increase costs. The UK Type 42 destroyer and US DDG-51 Arleigh Burke class are
examples of this.

Learning Curves (section 2.6)

The report states “Typically shipbuilding has a labour learning curve of between 80% and 85%”. The
UK experience is somewhat less as shown in the following chart!. The Type 22 learning includes the
influence of increasingly stringent contract conditions. The same is true for Type 23 plus the impact of
privatisation and introduction of modular build techniques.

The Type 45 is probably the better curve to consider, but there have been doubts about the T45-02
data point. Various assumptions produce learner curves between 85% and 90%.

Mention is made of the 73% learning curve experienced on the Canadian Patrol Frigate project, this
steep curve resulting from building the ships in inexperienced shipyards which resulted in higher first
costs. Wikipedia entry for the Canadian Patrol Frigate reveals there were commercial and political
events that adversely affected the project.

Mislick and Nussbaum’s “Cost Estimation” is quoted as a source of the 80 to 85% learning curve.
Having purchased the chapter the only statement is: “Shipbuilding slopes are generally in the 80—
85%range”.

1 The Type 22 and Type 23 learner line has a value of approx. 1.15 for ship one. This is because the white collar for
ship one was booked to the design contract and the ratios are referenced to ship one.

18
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UK DD-FF Learning Curves
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Position In Ship Class

A Parliament of Australia report by a Senate Standing Committee on Economics: Future of Australia’s
Naval Shipbuilding Industry contained the following learning curves

Anzac Production Learning Curves
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It appears that the PBO estimates were based on an 80% learning curve applied in reverse from the
ninth ship. This means a doubling of the man-hours for the first ship and an average of 31.6% more
man-hours and, in a typical cost breakdown, a cost increase of some 16%.

Ammunition Costs (section 2.7)

The report gives an estimate for a load out of an assumed missile population on the ship. No mention
is made of purchasing additional missiles to allow for practice firings.

www.scaf.org.uk
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Spare Parts (section 2.8)
The CPF experience is quoted.

The support process will depend upon the available logistic organisation. Equipment will change in
the course of the construction programme and design changes will emerge from initial experience
operating the first few ships of the class.

An approach of purchasing tranches of spares would probably be the best approach.
t1 38 myo !'aAiry3a +ty 9EA&AGAY3I 5S&aA3YY | [ LdziA2yl NB

This was Navantia’s first export of a production package and it revealed shortcomings in their
processes, particular production feedback into production documentation. The ANAO Audit Report
No. 22 2013-14 ‘Air Warfare Destroyer Program’ details the rework experienced in the AWD
construction (page 230 et seq) and lists its related conclusions ( page 258).

In a conversation with a person involved in scrutinising a cost to completion estimate for the AWDs we
agreed that the most pertinent questions to be asked were ‘How many more drawing issues are
expected?’ and ‘How was that number determined?’.

Of the possible CSC designs the UK, France and Italy have all provided production packages for
production in second countries. The F100 and Iver Huitfeldt are Navantia products. TKMS has
extensive experience of producing production packages for bespoke versions of their MEKO ships.

Canada does have the ‘Queenston Class’ Joint Support Ships Initial Design Review experience to draw
on.

Methodology (section 3)

No review of the Parametric Estimate using PRICE Systems was undertaken (section 3.1)
Heuristic Estimate ‘1’ Using US Data (section 3.2)

A useful approach utilising top level available information.

RAND states that it uses power density as it does not correlate with LSW. This is because they have
sampled successive generations of warships, for example;

Class Year Generators LSW Power Density
DD-963 1970 6MW 6649 Tons 0.90 KW/Ton
CG-47 1978 7.5MW 7646 Tons 0.98 KW/Ton
DDG-51 1985 7.5MW 6691 Tons 1.13 KW/Ton

The PBO have taken the CPF as a start point and the ratio of power generation between it and the
Italian FREMM as a multiplier. The design dates from the early 2000s yet no sensitivity/ projection of
power density is mentioned.

NOTE:Type 23 frigate originally had 4 off 1.3MW DGs with two propulsion motors each 1.5MW. So
ship power 2.2MW. FLD generally published as 4,900 tons, giving 3,684 Tons LSW and 0.60 KW/Te;
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Type 23 Power Generation Update sees DGs replaced by 1.65MW DGs. So ship power 3.6MW giving
0.98 KW/Te, 64% increase.

No review of the Heuristic Estimate ‘2’ cost Estimate using labour cost comparisons (section 3.3) was
undertaken.

Results (section 4)
The Point Cost Estimates for the CSC were not reviewed (section 4.1)
Sensitivity of the Point Estimate to changes in LSW (section 4.2)

The report states that the ship would be less/more expensive if the LSW was less/ more. No mention
is made of power density variation so one has to presume it is constant in which case capability will
vary with size. To cram a combat system into a small hull will bring penalties as stated in a previous
SCAF article. Without a full analysis of the RAND data it is difficult to draw inferences, but for any
particular point one can argue that cost is a function solely of power, varying size having no real
influence on cost. This has resonance with the VT work reported in the SCAF August 2016 newsletter

Since 1986, the average difference between the rate of increase in the Navy's shipbuilding cost index
and that in the GDP price index has been about 1.2 percentage points per year (see the figure). Cost
growth in the shipbuilding industry has exceeded general inflation for most of the past three decades,
and the US Congressional Budget Office (CBO) lacks an analytical basis for determining when or to
what extent the difference between the two growth rates might narrow. The agency therefore
projects that shipbuilding inflation will outpace GDP price inflation by 0.9 percentage points per year
between 2016 and 2020 and by about 1.2 percentage points per year-matching the 30-year historical
average-thereafter. As a result, CBO estimates that a ship that costs $2.5 billion to build in 2016 would
cost $3.2 billion (in 2016 dollars) in 2035. However, shipbuilding costs cannot continue to grow faster
than the costs of goods and services in the economy as a whole indefinitely. If that occurred, the price
of ships would eventually outstrip the Navy's ability to pay for even a small number of them.

The two key references in the Canadian PBO report are reproduced here as they signify cost growth
factors that would provide useful cost growth factors and reference data and information to the UK
costing community.

9 The Canada Parliamentary Budget Officer report entitled “The Costs of Canada’s Surface
Combatants” is available from www.pbo-dpb.gc.ca

9 The US Congressional Budget Office report entitled “An Analysis of the Navy’s Fiscal Year 2017
Shipbuilding Plan” is available from www.cbo.gov

Overall, the report uses several estimating approaches to define the programme costs. However, the
report makes no apparent allowances for the increasing trend in ship size and power generation which
would be sensible only if the dated design if fully reproduced.

The briefing note below is an extract from US Congressional Budget Office Report ‘An Analysis of the
Navy’s Fiscal Year 2017 Shipbuilding Plan’ showing inflation in the cost of Naval shipbuilding relative to
annual GDP inflation.

www.scaf.org.uk

21


http://www.pbo-dpb.gc.ca/
http://www.cbo.gov/

scaf *

Summer Newsletter July 2017

FEBRUARY 2017 AN ANALYSIS OF THE NAVY'S FISCAL YEAR 2017 SHIPBUILDING PLAN - 47

Box 2.

Inflation in the Cost of Naval Shipbuilding

The costs of building ships in the future will depend not just on their size and capabilities but also on the evolution of
production costs. The differences between the Navy’s and the Congressional Budget Office's estimates of the cost of
the Nawy's shipbuilding plans arise in part from their different methods of estimating production costs that will be
incurred years or decades from now In constant 2016 dollars (that is, the amounts have been adjusted to remove the
effects of inflation).

When estimating the cost of building a ship in the future that is identical to & ship that has alreacy been produced, the
Navy reports the future cost of capabilities purchased as being the same as the cost today. By cantrast, CBO projects
the cost to build the same ship in the future by accounting for the rising cost of shipbullging labor and maternals
relative to the rising costs of other gaods and services In the economy. CBO regards that difference between
shipbullding inflation and overall inflation as growth In the constant-dollar cost of bullding naval ships. The agency's
constant-dollar estimates incorporate the increased costs of a future ship of anvy given size and capability relative to
the average increase in costs for other goods and services that might be purchased with the same funds.

The Navy provided CEO with a naval shipbullding cost index that measures growth In the costs of labar and materials
from 1960 to 2015. To project increases for 2016 through 2020, the Navy constructed a shipbuilding cost index by
extrapolating from the historical cost data and incorporating other information—derived from advance-pricing
agreements, vendor surveys, and farecasts of the labor market=into its projections. For the 2016=-2020 period, the
Navy projects, shipbutlding costs will rise ot an average annual rate of 2.8 percent

The Navy incorporated that projection Into its budget request for 2017 and Into the associated Future Years
Defense Program; both documents express costs in nominal dollars. In projecting the constant-dollar costs for its
2017 shipbuliding plan, the Navy converted nominal dolars to constant 2016 dollars by discounting the nominal doflar
amounts; it used the same shipbuilding cost index that it used to construct the futurewyear estimates, Thus, the Navy's
constant-dollar estimates are essentially a measure of the amount of ship capability purchased: If a ship costs

$2.5 billion to build in 2016, the Navy's projected cost {in 2016 dollars) of building an identical ship In 2035 will be the
same amount—$2.5 billion,

In contrast, CBO used the gross domestic product (GDP) price index, which measures the poces of all tinal goods and
services produced in the economy, to convert shipbyilding costs from nominal to constant dollars, CBO anticipates
an average annual rate of increase in that measure of 19 percent for the 2016—-2020 period. CBO's estimates of the
cost of building # given ship (8s projected from the Nawy's shipbullding cost index) show & rate of increase over the
pericd that is an average of 0.9 percentage points faster per year than the rate of inflation it projects for the overall
econamy. {CBO identified a slightly higher rate of real annual growth in its analysis of the Navy’s 2016 olan )

Since 1986, the average difference between the rate of increase in the Navy’s shipbuiding cost index and that in the
GOP price Index has been about 1.2 percentage points per year (see the figure). Cost grovath in the shipouilding
industry nas exceeded general Inflation for most of the past three decades, and CBO lacks an analytical basis for
determining when or to what extent the difference between the two growth rates might narrow. The agency therefore
projects that shipbuilding inflation will outpace GDP price inflation by 0.9 percentage points per year between 2016
and 2020 and by about 1.2 percentage points per year—matching the 30-year historical average—~thereafter, As a
result, CBO estimates that a ship that costs $2.5 billion to Huild in 2016 would cost $2 2 billion (In 2016 dollars) in
2035, (However, shipbuilding costs cannot continue to grow faster than the costs of goods and services in the
economy as a whole Indefinitely. If that occurred, the price of ships would eventually outstrip the Navy's ability to pay
for even a small number of them.)

Annual Rates of Shipbuilding Inflation and GDP Price Inflation
Percent

Shipbuilcing Inflation

0 1 1 I 1 Il I I A e 1 J

1586 1989 1992 1995 1998 2001 2004 2007 2010 03 26 2019 2022

Sources: Cangressional Budget Office; Depariment of the Nawy.
GDP » gross domestic product.
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Thursday 6" July 2017

To celebrate the Society’s 33™
Anniversary SCAF organised a
combined Summer Reception with an
Awards Banquet which was held at
the Bailbrook Hotel, Bath. The event
provided members and their partners
with a chance to meet up with friends
and colleagues and gave us the
opportunity to recognise and award
members for their contributions to

the Society over the year. Dale
Shermon, Chairman welcomed
everyone to the event on behalf of the Society and presented the Awards.

Best Technical Paper

This award is given for the presentation giving the best technical content
regarding techniques that can be utilised and adopted by the wider costing
community. The winner of the award was Alan Jones, Estimata Ltd for his
paperon® Out i ng t'he Outliers

Best Newsletter Article

This award recognised the excellent article written by Brian Tanner,
Tanford Consulting for his article entitled* Hi st or i c al Tr
Royal F | e e published in thé Wirder (lare2818) newsletter.
The article was based on work that began in 2012 and demonstrated how
private research overcame a lack of historical data to produce meaningful

cost estimates of future RN Auxiliary Vessels.

Best Quality Presentation

The Committee here were looking at content, style, structure and overall
presentation skills. The winner of the award was Andy Nolan, Chief of Project
Estimation, Rolls-Royce. Andy’s themewas“ T h e -2 FEactors/for Estimate
S U c c. €amméndations were also givento AlanJones“ Out i ng t |
Out | anéDrStuart Wicks® Pr obl ems of Human Fe¢
Deci sions”
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Members Award

This Award was given in response to a members vote on who they thought was the best paper of the
year. We were delighted to announce that this award was made to John Ogilvie, Senior Economist,
Defence Economics for his presentation entitled “Appraisal and Evaluatiori.

Most Innovative Paper - The P.G. Pugh Award

This is the Society’s most prestigious award and was highly competed
between a number of very innovative and thought provoking
presentations given throughout the year. The winner of the award is
Professor Linda Newnes, David Peacock, Ettore Settani and Jon
Wright from the University of Bath who spokeon”“ Co st i ng
Availability and 50 Shades of grey WaterCommendations were also
given to Gareth Johnson, “Estimating Fiction”; Dr Stuart Wicks,
“Problems of Human Factors in project Decisions” and Sanathanan

Rajagopal, “Introduction to Software Obsolescence Cost Analysis
Framework”.

SCAF Service Award

The final Award of the evening was presented to Brian Tanner in recognition for
his services to the Society. Brian presented many papers to SCAF workshops
whilst employed by the Ministry of Defence Costing Group (CAAS) and during his
time as an independent consultant. He was probably best known for his prolific
contributions to the SCAF newsletter and the series profile on the cost of Naval
Ships engendered many discussions with our readers across the world.

Our thanks go to all our Award Winners and to everyone who attended and
made this a night to remember.

24

www.scaf.org.uk



Summer Newsletter July 2017

Recruitment and retention are two human resources
Report on SCAF Workshop functions that require strategic thought and planning.

Theme: Costing Profession: Recruitment refers to the process of attracting,
screening and selecting qualified people for a position

Recruitment, Retention and | i an organisation.

DeveloPment Good recruitment is about finding the right person for
the job and has implications for business performance,
June 2016 , : . )
image with customers and industry, staffing levels and
c fitability.
Ribby Hall, Preston profitability

In the cost estimating and analysis community finding

the right person with the right blend of engineering, math, planning, risk, manufacturing, finance, IT,
operation and support, commercial and interpersonal skills can be a challenge!

Hiring an employee is only a first step. Building awareness of the importance of employee retention is
essential. The costs associated with employee turnover can include lost customers and business as
well as damaged morale. In addition, there are costs incurred in screening, verifying credentials and
references, interviewing, hiring and training a new employee. Retention strategies strengthen the
ability of businesses to attract and retain their workforce. Once the right staff persons have been
recruited, retention practices provide the tools necessary to support staff. Intoday’s environment it is
essential to get the right balance between staffing levels, work demand and output.

This workshop was all about achieving these objectives and aimed to demonstrate the opportunities
for people wishing to become cost estimating practitioners and the development of costing analysts
and estimators both now and in the future to meet business needs.

Dale Shermon, SCAF Chairman provided a welcoming address and introduced all the speakers during
the day. Our Keynote Speaker was Dr Tim Sheldon, Corporate Functional Manager, Defence
Equipment and Support. Tim provided an excellent start to the workshop explaining that Project
Controls is considered to be the right arm of Project Management providing the right information, at
the right time, in the right format to drive better informed decision making. His team measured; cost
control, schedule and planning, estimating, risk management and project controls
coordination/management. The department’s turnover was round 10% per annum and employed a
functional development officer covering the development through: Induction — Awareness —
Practitioner — Professional — Specialist — Expert. Tim concluded with a recognition statement of
challenges being faced by DE&S but noted that their status (Bespoke Trading Entity) within the
Ministry of Defence gave them big opportunities with a degree of commercial freedom.

Mick Porter, Director Estimating Capability, BAE Systems provided an excellent industrial view with his
paper on “The Changing Faces of Cost Estimating”. This comprised a view of estimating, an evolution
of cost estimating and demographics, a view on the estimator of the future and professional
recognition. He then went on to discuss increases in estimating challenges, particularly through new
legislative requirements before introducing Emma Lister a 20 year old business apprentice to provide
“An Apprentice View — a personal reflection” which was a fitting way to discover expectation and
delivery.

25
www.scaf.org.uk



Summer Newsletter July 2017

Jon Bibby, from Costain and Catherine Lambert, from the Engineering Construction Industry Training
Board (ECITB) presented their paper entitled “Blazing the Project Controls’ Skills Trail” a story on the
challenges and actions being taken to resolve the emergence of project skills gap in the 1990s — the
causes and determinants and highlighting the issue for government and industry action. The response
was the development of the ECITB which encompasses adapted learning from apprenticeship
programmes. The ECITB is accountable to the Department of Education. The presentation
demonstrated the trailblazer apprenticeship standard and how it was raising the profile of
professional accreditation.

Just before lunch Professor Linda Newnes spoke on “Reaching our Potential — Undergraduate to
Industrial PhDs”. This was a first for SCAF as Linda was unable to attend in person but provided a
voice-over to the presentation. Linda provided a view from university undergraduates to industrial
engagement and employment. Linda started by providing a background on the activities of the
Department of Mechanical Engineering at the University of Bath and then an approach to identifying
the gaps and how we could address them. She then followed up with a message of how to engage
with younger members and showed some proposals for a way forward. A very interesting paper
showing how engagement with across universities and industry has a positive response to students
wishing to participate on wider engineering aspects.

First up after lunch was Andy Nolan, Chief of Project Estimating, Rolls-Royce. Andy opened his
presentation “Am | a Manager of Muppets or a Muppet of a Manager?” with a discussion on the
background behind the presentation and emphasised three key principles:

q Products are not equal
il Process are not equal
bl People are not equal

Success = F manage (Products, Process, People)

Andy then presented to cover seven concepts that illustrated how to manage these three principles in
order to achieve success.

Dr Si6n Cave, Principal Consultant, Decision Analysis Services spoke on “National Level Strategic
Workforce Modelling” this moved the audience away from Defence and Construction and into the
world of Health and Social Care System within the National Health Service (NHS). The national
election is over but the debates around the NHS will lumber on for several years to come. The issue
has always been around funding and resources. It was notable to see that someone within the NHS
(Centre for Workforce Intelligence) had the means to develop a dynamic simulation tool to evaluate
the supply and demand processes for training doctors and nursing staff and to be able to evaluate the
stresses associated with changing environments. An excellent paper based on the publication —
Developing Robust System-Dynamics Based Workforce Models: A best practice approach, April 2014,
Centre for Workforce Intelligence www.cfwi.org.uk

After tea, Alan Jones, presented a paper entitled “Professional Accreditation and The Assessment
Service Centre (TASC) on behalf of the Association of Cost Engineers. Alan is a very experienced
estimator and analyst and was the ideal person to explain the ACostE tiered accreditation process
covering: Enrolment, Registration, Incorporated and Certified Professional status for cost engineers.
His presentation addressed the likely investment and continuous development expected from both

www.scaf.org.uk
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industry and student. Well worth the read for someone wishing to succeed in the cost engineering
domain.

Our final speaker was Mark Bull, from RT Consulting an employment agency who deliver innovative
cost saving solutions to the UK Defence and Security sectors through consultancy packages. Their
experienced team will work in partnership with clients to understand their challenges while aligning
with project objectives enabling us to design a solution that ensures project success and cost
effectiveness. Interesting but not surprising to see that recruitment agencies also find availability of
experienced cost engineers/analysts to be a scarce commodity.

Many thanks to all the presenters and the delegates and, taking the comment from attending
delegates — “thanks for making this an incredibly, insightful and helpful experience”.

e S at You Wou IKe
e ———

We are currently in the process of developing the 2018/19
programme of events and would welcome your thoughts on suitable
topics for the forthcoming workshops. This may be anything from a
previous workshop or a completely new topic of interest.

Please forward all comments to our Secretary Neil Morrill who can be
contact at ndmorrill@dstl.gov.uk or call 01980 955 548.

Many thanks for your support

www.scaf.org.uk
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SCAF Management Committee Meetings 2017

Date Venue Focus

10 Jan 2017 QinetiQ, Bristol Finalise SCAF 2017Challenge

07 Mar 2017 QinetiQ, Bristol Discuss Awards Dinner Nominations and annual
SCAF Budget

16 May 2017 ATKINS, Aldershot Annual Conference, final details for Awards Dinner,
Committee nominations, subscription budget

11 Jul 2017 University of Bath, Bath Final details Annual Conference & AGM information

03 Oct 2017 ATKINS, Aldershot 2018 Annual Programme and November workshop

07 Nov 2017 QinetiQ, Bristol Ideas for SCAF Challenge and February workshop

05 Dec 2017 ATKINS, Aldershot Finalise 2018 events programme and interim 2019
programme

The committee would welcome any suggestions on particular topics that can be developed for debating at

future workshops or for round table/panel discussion. We would also welcome any comments on changes or
otherwise you might like to see to the workshop structure and content.

Please forward your comments to editor@scaf.org.uk where they can be put on the agenda for committee
discussion and action.

Please also remember that the committee works for the members and will do their utmost to address any

issues raised to the benefit of the Society.

SCAF Corporate Membership

Are you a company that sends 5 or more staff to any of our workshops? There are discounts available for block
bookings with further flexibility offered for Corporate Membership. Further details can be obtained from the

SCAF Secretary, Neil Morrill email: ndmorrill@dstl.gov.uk or call 01980 955548

www.scaf.org.uk
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18-21% Jul 2017 34™ International Symposium on Military Operational Research, Royal Holloway,
University of London, Egham, Surrey: please see www.ismor.com for further details.

28% Sep 2017 Project Control TPN — “Change Management in the 215 Century” please see
www.acoste.org.uk for further details.

23" Oct 2017 Project Control TPN — “Acting Effectively with Social Complexity and Uncertainty”
please see www.acoste.org.uk for further details.

20 Nov 2017 APM Project Management Awards, Old Billingsgate, London: please see
www.apm.org.uk for further details.

www.scaf.org.uk
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Society for Cost Analysis @+ and Forecasting

Bridging relationshipsin
costestimating

For over 20 years the Society has sought to illuminate key issues in the
analysis and forecasting of project costs—and to promote best practice
within the cost forecasting community.

The Society provides a single point of contact for advice to those wishing
to address key issues in the analysis and forecasting of costs and
timescales of complex programmes.

Workshops and seminars are held at regular intervals throughout the
year. A newsletter is published electronically 4 times a year.

Collaborative links with other societies has always been maintained and
a library of relevant papers are available. A single annual payment at
the Annual Conference entitles members to attend all the years’
programme of SCAF events at no further cost. The Summer Reception is
also provided free to SCAF members and their guests.

SCAF is committed to providing Continuing Professional Development
(CPD) through the provision of its skills workshops and its support to
Professional Development courses.

The Society is self-funded and a Not-for-Profit organisation that
continues to provide its members with exceptional value for money.

SCAF 2016/17 Committee Members and

Chairman: Dale Shermon
Chair@scaf.org.uk
T: +44 (0) 1179 528 455
M: +44 (0) 7785 522 847

Treasurer: Dave Hedley
Atkins
SCAF.Treasurer@gmail.com
T: +44 (0) 1252 738562

Committee: Sanathanan Rajagopal
QinetiQ
srajagopal@ginetig.com
T: +44 (0) 306 798 2339

Dr Crispin Allard

Atkins

Crispin.Allard @atkinsglobal.com
M: +44 (0) 1454 662 089

Dr Linda Newnes
Bath University

L.B.Newnes@bath.ac.uk
T: +44 (0) 1225 386291

Paul Salmon

MoD, DE&S
Paul.salmon777@mod.gov.uk

www.scaf.org.uk

Newsletter Editor:
Arthur Griffiths

Editor@scaf.org.uk
M: +44 (0) 7792 911 279

Secretary:
Neil Morrill
Dstl

ndmorrill@dstl.gov.uk
T: +44 (0) 1980 955 548

Dr Paul Baguley
Cranfield University

p.baguley@cranfield.ac.uk
T: +44 (0) 1234 750 111 x 5658

Dr Paul Wood

BMT HiQ-Sigma
Paul.wood@higsigma.com
T: +44 (0) 1225 820 980

Antony March
MoD, CAAS
Antony.march636@mod.gov.uk

Contact Details

Join us at our
Linkedin Group

Society for Cost
Analysis and
Forecasting - SCAF

Linked [}
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