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1) Specific issues addressed in the 2010 MEUK SR&ED newsletters® as follows:
A) 2010-1 (10 Minutes)
i) update on status of CRA’s SR&ED Tax Ombudsman

ii) Discussion of how IP affects market value — using SR&ED info. to
identify value

B) 2010—2 (15 Minutes)
1) Meeting CRA criteria of “Technological Advancement”
- analysis & discussion of required components +
- practices to capture this information

C) 2010-3 (20 Minutes)

1) Release of the CRA guide to conducting a technical review
- discussion of select items and implications to claimants

il) Federal Legislative Proposals Status as of June 30, 2010
iii) Aggressive tax planning - Federal proposals to require new reporting
of “contingent fees”
I1) SR&ED Changes not details in newsletters above (40 minutes):
A) Electronic filing — practitioner experiences to date & related strategies
B) Update on SR&ED financing sources& factoring agents
C) Other issues as requested by participants &/or SR&ED blogs.
Latest version of Cantax will only allow seven projects
Case selection reasons — CRA internal criteria list
OMDC - inability to claim on failed SR&ED expenses

CATA - claims that new review manuals = tighter policy
Sample size — what’s appropriate?

®o0 o

! These newsletters are available for download at: http://www.meuk.net/Newsletters and Publications.aspx
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1) Specific issues addressed in the 2010 MEUK SR&ED newsletters as follows:

A more complete discussion of these issues is presented in MEUK SR&ED newsletter
2010-1. This and other issues available at
http://www.meuk.net/Newsletters and Publications.aspx

Status of CRA’s SR&ED Tax Ombudsman

1) CRA’'s SR&ED Tax
Ombudsman queries

* 5 main questions for claimant & preparer
feedback: Re. Post Feb. 21/07 SR&ED claims:

—Did CRA adequately inform taxpayers about the recent
changes to the T661 form?

—Has the cost of filing and defending an SR&ED claim
changed?

—Did CRA accept your request for a "second opinion"?

—Did CRA review and audit your claim in a professional
and courteous manner?

—Has any CRA person ever attempted to dissuade you
from retaining professional advice?

3

Moderator’s note:

The group discussed the issues briefly but it was felt that any issues with respect
to the items cited were likely pre the 2007 cut-off date.

As aresult it was generally concluded that the current system has likely improved
with respect to any of the issues stated.



Subsequent event: update issued in Globe and Mail
Report expected January 2011

BARRIE MCKENNA — OTTAWA
From Wednesday's Globe and Mail
Published Tuesday, Nov. 09, 2010

The first of several reports was released in November 2010. Next up for
the ombudsman is an examination of problems with the Canada Child Tax
Benefit, expected to be released in December.

Mr. Dubé said he is also poised to complete a long-awaited report “in
January [2011] at the latest” on widespread problems involving the
$3-billion-a-year federal Scientific Research and Experimental Tax
credit program.

Businesses have long complained about a litany of administrative
problems, including a lack of consistent or scientifically-based decisions,
increasingly complex requirements and lengthy delays in processing
claims.

“We’ve heard a lot of industry complaints,” Mr. Dubé said. “Now we have
to put the allegations to the CRA and see what they say.”



How IP affects market value

Market Value Comparative: Technology vs. heavy mfg. :

May 2000 (pre- "Dot com" crash) & 2009 (present)

Stock market

Industry / Company | listing symbol Maerﬁlti(\)/nilue 3 Rg/ifl?;?: $ Value/ Revenues Netbli“(i:g?se $ Value/ Income
(NASDAQ)

Technology 2000 2009 2000 2009 2000 2009 2000 2009 2000 2009
Oracle Corporation ORCL 224.0 107.3 9.3 22.4 24.0 4.78 14 5.5 155.3 194
Sun Microsystems Inc. JAVA 139.0 7.2 13.1 13.9 10.6 0.52 1.3 0.4 108.5 17.7
Microsoft Corp. MSFT 366.0 209.9 22.4 58.4 16.4 3.59 8.7 14.6 41.8 14.4

Average 252.5 108.1 14.9 31.6 135 3.0 3.8 6.8 101.9 17.2

Heavy Mfg. - U.S. Auto
Ford Motor Co. F 60.0 25.8 162.6 146.0 0.4 0.18 7.2 -14.7 8.3 -1.8
DaimlerChrysler AG DAI 56.0 34.2 150.4 135.1 0.4 0.25 5.8 2.0 9.7 17.1
General Motors Corp. GRM(@NYSE) 56.0 0.5 176.6 149.0 0.3 0.003 6.0 -30.9 9.3 -0.01
Average 57.3 30.2 163.2 215.1 04 0.1 6.3 -14.5 9.1 5.1

Moderator’s note:

The group discussed the examples above with respect to the value the market places on
intellectual capital and technology.

It was further noted that;

- many companies do not
- capital and amortize “development costs” and
- therefore may be missing the opportunity to
- provide users of the financial statements with

- this potentially valuable information.

Overall the group agreed that the SR&ED related documentation was an excellent starting
point for capturing “development costs.”

A brief overview of how this strategy might be enabled was provided on the next page.




Example: Using SR&ED info. to identify value

Stepl: Identify costs which meet the 5 criteria for capitalization as “development costs”

Universal Research Corporation

Identification of development vs. research costs for financial statement disclosure

for the fiscal year ended December 31, 2009

Capitalization criteria per CICA handbook section 3450.21 *

Project #: Name: start end  Netcoststo| 1) product  2) technical 3) mgmt. 4) future 5) adequate | Devel. Cost
date @ Dec.| defined & feasibility intent to market resources (Y IN)?
31, 2009: costs established  market the clearly exist to
identified at year end product defined bring to
market
901  Widget development Jan-08 Jun-10  $315,582 Y Y Y Y Y Y
902  Widget improvement Jan-09  Aug-10 $24,131 Y Y Y Y Y Y
Notes:
* - MUST capitalize & amortize costs if ALL 5 "development cost" capitalization criteria have been met at year end.
This is performed EACH taxation year. In this example, project 901 had met the criteria for both the 2008 and 2009 taxation years
Step2: Amortize “development costs’ over the expected economic life of the
product/process
ITCon Total Amortization
Project / product Amount Total Cost Year expenses* |capitalized| start rate** | Accumulated [ NBV 2009
cost* Amortz'n2009
901 Widget development $66,000 $66,000 2008 $27,390 | $38,610 [ 2008 20.00% $7,722
$512,000 $578,000 2009 $212,480 | $404,130 [ 2009 20.00% $80,826 $315,582
902 Widget improvement $55,000 $55,000 2009 $22,825 [ $32,175( 2009 25.00% $8,044 $24,131
Totals $633,000 $699,000 $262,695 | $474,915 $96,592 $339,713
Notes:

* The capitalized costs should be net of related grants &/or SR&ED investment tax credits on this research
** Amortization rate - straight line over estimated economic life of the technology (5 years) with NO half year provision




Meeting CRA criteria of “Technological Advancement

Taking your car to the mechanical
and claiming, “it doesn’t work!”

* A (Properly trained) mechanic would likely start a
conversation like;

—Mechanic: “What happens when you turn the key
in the ignition? Does it start?”

—Client: “Sure it starts fine.”

—Mechanic: “Does the engine run?”

—Client: “Sure it runs fine.”

—Mechanic: “What happens when you put the
transmission in gear? Does it move?”

—Client: “Sure it moves but it jerks and
sometimes backfires.”

— Mechanic: “Okay. That will be $500 for not just

» telling me the problem in the first place!”

9

Moderator’s note:

Recently the CRA has appeared to increase it’s scrutiny on SR&ED claimants based on
one basic challenge claiming that they:

“Do not see the technological advancement.”

To many this situation with the mechanic (above) seems almost foolish since most people
would just tell the mechanic the specific problem in the first place.

Ironically when it comes to explaining “technological advancement” some CRA officials
appear to provide similar lack of detail in their feedback to SR&ED claimants.

In the group’s opinion a more acceptable and useful answer would be to clarify which of
the 5 major components (illustrated next page were lacking in the clients project
description.



Recent challenges to “TA”

CRA Definition of “TA”
—Step 1 a): Benchmark “standard practice”

—Step 1 b): Quantified Objectives outside of
“standard practice”

—Step 2):  Identify “technological uncertainty”

—Step 3 a): Ensure “experimentation” done
“systematically”

—Step 3b): Clarifying the “technological
conclusions / advancements”

8

Moderator’s note:

As noted on the prior page, in the group’s opinion a more acceptable and useful answer
would be to clarify which of the 5 major components (illustrated above) were lacking in
the clients project description.

The group the reviewed some “best practices” to ensure;

o relevant information
0 is captured efficiently

a 1 page summary of the what the group agreed would likely be in the nature of
relevant information is suggested in the next page.

10



MEUK - suggested SR&ED project description structure

| i)  State of Existing technology: Number of

Benchmarking methods &
sources for citings

Internet / Google Searches

Articles

Patent searches

Competitive methods

Similar prior in-house
technologies

Potential components

Queries to experts

Other

ii) Obijective(s)

Performance measures Existing benchmark

Explanatory notes / results:

internet sites
articles

patents

products / processes
products / processes

products
responses

__ (specify)

Units of measure Performance objective

Outline top 5 key
variables

1) > Technological Uncertainities

I i) forEACHACTIVITY

‘ Experimentation method

ia) Analysis / simulation

define fiscal year

Number of

ib) Process trials

ici) Prototypes

I cii) protoype revisions

iia) Results - tie to performance objectives in 1 ii) above

ii b) Conclusions - tie to variable(s) in Uncertainties 11)

iii) Documentation - tie to Activities in 11 i)

Explanatory notes: justification of

sample size
alternatives typically quickest method

runs / samples typically more time consuming

samples
revisions

typically most time consuming

iv) a) Costs: labour hours by direct employees - tie to Activities in 111 i)

iv) b) Costs: labour $ via contractor_- tie to Activities in 111 i)

v) Costs: materials - consumed or transformed - tie to Activities in 111 i)

11



C) 2010-3 (20 Minutes)

Release of the CRA guides to conducting a technical review

- discussion of select items and implications to claimants

Technical review guides — versions
for CRA staff & for claimants

* i) Claim Review Manual for CRA R&T Advisors
— Effective June 1, 2010
—Replaces Technical Review manual (2000)

» Highlights: no recordings, timing & T2020/T98 files,
treatment of objections

* ii) SR&ED Technical Review: A Guide for
Claimants
-summarizes procedural steps
- Identifies how RTA’s will work &
- Provided BEST practices

Technical review guides — versions for CRA staff & for claimants

Moderator’s note:

The group discussed specific aspects of these manuals including the documentation that
should and should not be maintained.

It was largely agreed that any increase in communication (whether positive or negative
results) early in the process, would be in the interest of all parties.

12



Federal Legislative Proposals Status as of June 30, 2010
Federal Legislative Proposals Status as of June 30,2010

Provision

Description

37(8)(a)(i)(B)(V) “Materials
transformed” can now be claimed under
the proxy method.

Materials under the proxy method Under the proxy method, the phrase “materials consumed” is
changed to "materials consumed or transformed."” Also, there refernce in the French version of
subclause 37(8) (a)(ii)(B)(V) to "materiel” is changed to "materiaux"” in the ITA. Effective Date:
For costs incurred after February 23, 1998.

127(27)(b),(c),(e),(f) Originally part of the
December 20, 2002 Notice of Ways and
Means Motion.

ITC can be recaptured on unpaid shared use equipement (SUE) Technical amendments
include having an ITC recapture on a property even though the expenditure for the property was
unpaid; this include SUE. Also for the purposes of ITC recapture, “cost” was amended to “cost or
a portion of costs” and there was clarification for the calculation of ITC recapture on first-term
SUE and second-term SUE. Effective Date: For dispositions and conversions that occur after
December 20, 2002

New section 143.3 Stock option benefits
can no longer be an expenditure.

Stock option benefit denial of expenditure The value of an option granted by a taxpayer is not
considered to be an expenditure for income tax purposes. Also, the increase between the option
price and the exercised share price is not an expenditure per paragraph 143.3(3)(b). Original
release Technical Notes: 2005-08 Effective Date: November 17, 2005

New subsection 220 (2.2) Requests for
ministerial discretion to file the prescribed
Form T661 or prescribed information past
the 18 months can no longer be
considered.

Removal of subsection 220(2.1) discretion Under proposed subsection 220(2.2), subsection
220(2.1) does not extend to a prescribed form...or prescribed information filed on or after the day
specified in subsection 37(11) or paragraph (m) of the definition of “investment tax credit” in
subsection 127(9). The effect of new subsection 220(2.2) is that a person cannot deduct an
SR&ED expenditure under section 37, or claim an investment tax credit in respect of an
expenditure, if the person takes more than the additional 12 months allowed to make a claim with
the Minister. Original release Technical Notes: 2005-080 Effective Date: November 17, 2005

248(1) Definition of Scientific Research
and Experimental Development (SR&ED),
French version of the ITA

“Engineering” work is among the work listed in paragraph 248(1)(d).The French version of
paragraph (d) of the definition is changed to refer to “travaux de génie” instead of “travaux
techniques.” It was never intended for there to be a difference between the English and French
versions of the ITA. Effective Date: Upon Royal Assent

2902(e)

The provisions of paragraph 2902(e), defines a prescribed expenditures to include, among other
things, an expenditure for SR&ED where a claimant received or was entitled to receive a
reimbursement. The proposed amendments to paragraph 2902(e) are consequential to the
amendments to the definition of **contract payment", in subsection 127(9), which renders the
provisions of paragraph 2902(e), as redundant for ITC purposes. Effective Date: applicable
for amounts that became receivable after December 20, 1991

Moderator’s note:

This table tracks the progress of outstanding federal draft legislation amending the Income Tax
Act (ITA) that impacts on the Scientific Research and Experimental Development (SR&ED)

Program.

13




Former Bill C-10 ceased to exist with the dissolution of the 39th Parliamenton  September 7,
2008, and has not presently been reintroduced to the 40th Parliament.

Despite this fact the CRA will administer the proposed amendments as if they are law.

Implications to claimants: The group acknowledged that w most issues seem to be in the clients
interest, to follow there are select items in which a claimant may choose not to follow the CRA’s

direction.

An example might be claims for “stock option benefits” which technically have been ineligible
since November 2005 however, as illustrated on the following chart, this legislation is not in
force.

14



Aggressive tax planning - Federal proposals to require new
reporting of “contingent fees”

New proposals: Aggressive tax planning -
reporting of “contingent fees”

* Reportable transaction bears at least two
of the following three hallmarks (page 5):
—Avoidance Transaction
—Confidential Protection &/or
—Contractual protection

Issue: what do these terms mean and would

they apply to “typical SR&ED work done on
contingency?”

16

Moderator’s note:

With respect to consultants who perform SR&&ED work with fees based on

“contingency” it’s was generally felt that SR&ED related services were NOT
reportable since;

1) Not an Avoidance Transaction since they were specifically provided for by
the act

However, certain “aggressive” positions within the interpretation of what is
SR&ED might be argued as involving,

2) Confidential Protection (where the taxpayer is prevented from
disclosing method [especially to the CRA] by the consultant) &/or

3) Contractual protection (where taxpayer is indemnified by the consultant
against any losses).

If these situations exist within the contract consultants may wish to examine these
rules further.

15



1) SR&ED Changes not details in newsletters above:

Electronic filing — practitioner experiences to date & related
strategies

1) SR&ED Changes not
details in newsletters above

A) Electronic filing —
Practitioner experiences to date &
Related strategies:
-keeping online documentation
-summarizing # iterations & methods used

-methods to transfer data from Science to
tax forms?

17

Moderator’s note:

Overall the group had mixed feedback regarding the move to e-file but many agrees that
the assessment time had been greatly reduced in the case of many claimants.

16



Update on SR&ED financing sources& factoring agents

Moderator’s note:

The group briefly discussed and compared some of the main SR&ED funding agents operating in

Ontario using a shortened version of the attached table.

Comparative Factor

Selected SR&ED funding agents in the Golden Horseshoe area

Initial Fees:

Monthly fees:
Minimum fee:
Minimum funding:

% advanced up to:

Accrued (from start of yr.)

Submitted Claims
Approved Claims

Repayment if claim fails:

Typical approval time:

Established:

Industries served:

# claims financed to date:

Personal guarantees req'd:

Restrictions:

Website:

Contact person:

Goldeye

$3,000

N/A (Factor fee)
10%
$100,000

70%

No

7-14 days
2007

All

DND

No

No start-ups

goldeyecapital.com

Dan Gregory
dangregory@
goldeyecapital.com
416.709.9266

TCE

0.7% of funding
+ legal ($2,000)
2-2.25%

6%

$250,000

70%

Yes

5-7 days
1992
All
>100

Yes

None

tcecapital.com

Glen Dalzell
gdalzell@
tcecapital.com
416-496-7065

17

New Solutions

Century Services

Espresso Capital

1-2% of required $
upon acceptance of
Commitment Letter
3%

3% / month

$100,000

65%
90%

Yes

3-10 days
1999

All

>25

Yes

Trustee required if
Initial SR&ED

newsolcapital.com

Patrick Wieland
pwieland@

newsolcapital.com
905-279-1355

0.5% @ acceptance
of Terms Letter

2%

1.50%

$200,000

80%

Yes

3 -7 days
1990

All

<100

Yes

None

centuryservices.com

Paul Zilkey
pzilkey@
centuryservices.com
416-931-8518

0% to 7%

2%

5%
100000
70%
75%
90%
Yes
3-10 days
2009
All
>50

No

None

espressocapital.com

Garron Helman
garron@
espressocapital.com
647-404-5005



Other issues as requested by participants &/or SR&ED blogs.

Il C) Other issues

a) Latest version of Cantax will only
allow seven projects

- recommendations on Cantax in
general?

20

As per the Sept. 14, 2010 posting reproduced on the following page:

The latest version of Cantax will only allow seven projects

Moderator’s note:

The group discussed the fact that there were still significant differences in preparing the
T661 claims dependent on the brand of software used.

In the group’s experience is t appears that the market appears to be dominated by two
main programs as follows:

Taxprep (45%)
Profile (45%0)
Cantax, DR Tax and other programs. (10%)

As a result the group agreed that extra care should be taken to review completeness
particularly when using the “non-main stream” programs.

18
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Case selection reasons — CRA internal criteria list

b) Case selection reasons —
CRA internal criteria list:

- What is this list and how is it used by CRA?

- To be addressed by Dominic laonnoni of
CRA

21

As per the July 2010 posting reproduced on the following page:

The CRA has certain codes used to identify review issues — are these available to the public?

Moderator’s note:

CRA moderator Dominic laonnoni explained that these are just internal codes used to
identify review issues.

They are not available to the public.

20
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OMDC — inability to claim on failed SR&ED expenses

c) OMDC — inability to claim on
failed SR&ED expenses

Per discussion with Mark Sonnenberg
(OMDC)

- Amounts claimed for SR&ED are
ineligible for OMDC credits

- This is being applied even if/when
SR&ED expenses are denied by CRA

22

As per the Sept. 15, 2010 email reproduced on the following page:
Per discussion with Mark Sonnenberg (OMDC)
- Amounts claimed for SR&ED are ineligible for OMDC credits
- This is being applied even if/iwhen SR&ED expenses are denied by CRA

Moderator’s note:

The group noted that this was due to the use of the word “claimed” in the legislation.

This underlines the importance of correctly choosing whether to claim SR&ED vs. Ontario
Interactive Media credits for any projects which may qualify for both.

22



Page 1 of 3

David Sabina

From: Mark Sonnenberg (OMDC) [Msonnenberg@omde.on.ca]

Sent: Wednesday, September 15, 2010 10:56 AM

Tao: Diavid Sabina

Subject: RE: SR&ED practiioner meeting - quick quesfion on "double dipping” costs

Follow Up Flag: Follow up
Flag Status: Red

On page 22 of our June 2010 puidelines:

Expenditures for which the qualifying corporation or qualifying predecessor corporation makes a claim under
section 90, 91 or 92 of the Act or section 43.5, 43.5 or 43.10 of the Carperations Tax Ao, or incurred by the
Corporation in carrying out actvities that constitute schentific research and experiments] development for the
purposes of paragraph 37(1)(2) of the Income Tax Act (Canzds) or subparagraph 37{1)(b)(D) of that Act do
not consiitute Ontario Labour Expenditures under the CIDMTC.

So, the client needs to decide where they are going to clamm certain expendiures. IF the client
decides to make the claim under SE&ED, then these are specifically excluded as per the above.
Although 1t may not be “fair™ as you say, it’s the law. I have no discretionary powers on this
poimnt.

From: David Sabina [mailto:dsabina@®meuk. net)

Sent: Wednesday, September 15, 2010 10:45 AM

To: Mark Sonnenberg (OMDC)

Subject: RE: SRAED practitioner mesting - quick question on “double dipping™ costs

Really? So even if the costs are not accepted by the CRA they are still being rejected by the Ontario
Ministry for the OMDC?
| agree that this seems unfair and will mention it during fomormow's meeting.

Im youwr opinion is the change reguired on the OMDC side or with the CRA?

Fegards, Dave Sabina

MEUE

500-3017 5t. Clair Awe.

Burlington, Ontarie, LTH 3B3

Phone: 205-631-5600 Fax: 205-631-0698
Email: deshinafimenk net

SR&ED products - www rdbaze net
SR&ED services - wamy menk et

Fromi: Mark Sonnenberg (OMDC) [mailto:Msonnenberg@omdc.on.ca)

Sent: Wednesday, September 15, 2010 10:44 AM
To: David Sabina
Subject: RE: SRAED practitioner meeting - quick question on "double dipping” costs

Mope. Rejected.

From: David Sabina [mailto:dsabina@meuk. net)

9/15/72010
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CATA —claims that new review manuals = tighter policy

d) CATA — claims
New review manuals =
tighter policy

August 2010 Article by Russ Roberts claims:

- More challenges to “Technological
Advancement” criteria

- Less “latitude” experienced by previously
successful claimants

- Higher focus on documentation especially in
“commercial” settings (i.e. cut-off of SR&ED)

23

As per the Aug. 2010 CATA posting reproduced on the following page:

- The CRA is becoming more stringent in certain areas.

Moderator’s note:

This fact has been noted by several practitioners.

The group again discussed and reiterated the importance of being able to document the
“technological advancement” criteria discussed earlier in this meeting.
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Scientific Research and Experimental Development (SE&ED) Tax Incentive Program Ale .. Page 1 of 3
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Home Scientific Research and Experimental Development (SR&ED) Tax
About CATA Incentive Program Alert and Call to Action
Media & Events August 2010

Business Services
CATA Research

CATA Advocacy Mobe: Please circulabe the CATA SREED Alert broadly. Ihems are linked to more detailed e
Wi welcome your views and participation in advancing Canada’s high tech business growth.

Russ Roberts, CATAAlliance, Sr. VP, Tax & Finance

Innovation Mation

e Alert: CRA has issued new, stringent review protocols for SREED claims.
Procurement

CATA Communities  ppyoy have claims currently under review of coming up for review, or if you are fil

CATA Québeac claims, you should understand the implications of these changes. You cannol assu
you can rely on past experience as a predictor of how Lo support your claims or of

Showcase outcome of your claims, going forward.

Specifically, the CRA has released two new documents, both effective June 1, 2010:

® an internal procedural manual for its Research and Technology Advisors (RTAs), the
Rewviaw Manual for Research and Technology Advisors. The CRA has posted a public |
'.larsinn of this manual on its wahiil:a

® 3 guide that provides an averview of the caim review process for claimants to help ©
prepare for technical reviews of their claims, The SRAED Technical Review: A Guide |
Claimants (draft). Ta 1= I:ne gulda, go bo the CRA weh-.ma at [utp WL ora -

a mmlse wersion al the new,. intermal E]um Review Manual for RTAS,

The CRA‘s websibe states that the Claim Review Manual for RTAs and the Technical Review {
claimants “cancel and replace the Guide ho Conducting 8 Scientific Ressarch and Experimani
Development Rewiew Fart 1: The Technical Review dabed January 14, 2000.%

Both the Claim Review Manual for RTAsS and the Technical Review Guide for claimants are of
effective June 1, 2010. However, from what we understand, the CRA has bean applying Clai

Manual procedures even bo some reviews that were started before June 1, 2010. Alsa, the T
Rienvienw Guide for claimants has been posted as a “draft” for limited comment by August 1, 2

Impact
Those experiencing reviews under this new regime are finding:
= the reviews much more rigid; and

= the positions being taken and the information requirements more arienbed o dedicat

projects as apposed to projects where the RED is highly integrated within the conbes
nead o develop advanced technologies required for improved commercial producks,
and services,

We are hearing of companies that thought they knew what was expected and that had good
experiencas now not being able to support their current claims to the satisfaction of reviewe
their claims are reviewed under these new protocols.

Senior SRAED practitioners are emphasizing similar concerns bo us. Specifically, they are sa

http://cata.ca/Advocacy/SRED/updates/sred_update_July10.html 9/15/2010
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Sample size — what’s appropriate?

e) Sample size —what’s appropriate?

* This is an ongoing issue
Example provided by Harvey Cantor, C.A.:

« 200 test sample devices required per initial
estimate

 DOE worked down to 83 samples
» 70 tested in field, 10 in house, 3 extra

* CRA disallowed all materials but allowed
97% of labour

24

As per the Sept. 2010 email reproduced on the following page:

One of the group members had an issue (outlined above) regarding appropriate sample sizes.

Moderator’s note:

The group discussed the concept of determining and appropriate sample size for an experiment
and agreed that ;

- while there were base principles to estimate these sizes
- these in turn required assumptions which were ultimately subjective &
- as aresult “professional judgment” (or opinion) will always play a portion.

To provide an overview of some “best practices” for supporting a minimum sample sizes have
also been provided.
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- Appropriate sample size? Issue submitted by Harvey Cantor, C.A.

Claimant is in extremely highly regulated industry. Claimant works with both the
creation of prototype devices and management of data initiated from a number of devices
both from itself and 5 other manufacturers, each of which have their own proprietary
ways of managing and handling data.

Claimant’s goal is to create, capture and process data in a way that ensured
confidentiality for the manufacturer’s, operator’s or regulator’s knowledge. Claimant
was simultaneously involved in an experimental network as the operators’ used a number
of different varieties of communication approaches including 19,200 baud serial, to 10
base T 10-1000, fibre, and frame relay radio. Estimated population of data initiated
devices approximate 10,000.

The claimant could only test its prototype devices on its own proprietary machines in
house as due to highly restricted environment it was not even allowed access to samples
of machines. In order to complete its tests of prototypes it had to come to agreements
with both the local operator and the regulator in respect to where it could test its devices
and the number of units to be tested. As part of its agreement the claimant was also
required to provide a limited amount of data to the regulator and operator and accept their
requirements and specifications as to trial size.

Key issues in the data collection were effecting efficient and accurate near real time
collection of data over distributed networks. The claimant’s engineers felt that in order to
test its devices and because of the combination of data from machines of 6 manufacturers
and the different communications they would require about 200 test devices. The
operator initially offered to make available 160 devices from other manufacturers but
later restricted it to 70.

The test did not fully resolve all the uncertainties. At the end of the year there were still
problems with data collisions and control of duplicated data

Claimant’s labour was 97% allowed

Claimant purchased materials for 200 test prototype devices because purchased
components had to be custom built and long lead times were required

Claimant only built 83 devices, deployed 70 in the field, 10 were used in the in house
tests and 3 were for quick replacement if a unit failed.

CRA has disallowed materials for 190 test prototype devices

What is the appropriate sample size?
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SR&ED planning - Determining an
The SR&ED legislation clarifies that [any] “testing” which

is “conumensurate with the needs and directly in support of
the project”™ is elizgible for ITC s,

Many SE&ED eligible projects involve testing or sampling
of a product or a production process. Inevitably, when the
Tepetitive measuremeant of any parameter is involved, the
guestion will abaays arise;

“What iz an appropriate mumber of test ans or samples
required for noy project?™

CEA often challenges thiz aspect of SEAEED claims,
leaving if o the clamant to justify the eriginal momber of
test rmuns'samples put forward. This is particularly likely in
siteations where the “experimental production™ is being
sold in what mizht be considered a “conumercial™
operation.

When does the SR&ED testing end?

If the techmical rationale for determining the number of test
Tunssamples required is weak (or non-existent), the
claimant may bave a large porion of their claim rejected.

At this point, most people (even the enginesrs m the croard)
start to zrow a little nervous, becanse setting that sipnificant
“numiber” invobees dealing with statistics from a varying
degrese of sources mchiding

- Statisniczl and enginesring texts
- Indusmisl standards: eg. 150, S5ix Sizma
- Industry specific: Phammaceuticals, eic.

Although the process of defenmining sample size canbe a
it confissing for most people, determining an scceptable
answer can be done knowing what it is you want to prove!

The following iz provided 2= 2 generic smide to help find
vour way through the basic principles.

Define Project Objectives First

Clearly defining vour uitimate goal will frame the
prescribed scope of work for the research project and
ultimataly the mimber of samples required.

In short, the munber of specific objectives is directly
proportional o the statistically sigmficant sampling ‘testing
requirements. This “scoping™ exercize imvolres
consideration of several components that are inextricably
linked:

Maximum Efficient Use of Knowledge Corporation 8 2007
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1) the types of tests required — consideration mmst be
given to the:
» complexity of the test itself,
« time and cost required o conduct the test
#  gnalysis of results to support the objectives.

Effects of environment

Sampling o testing the perfonmance of 3 machine or
production line will typically require much different
baseline considerations than say tesfing 8 Dew CONSUMET
product o Compuier progran;

1) mumber of wariables to inchude in the test matx —
consideration nmst be ziven to
# 3 ceiling on what can be achieved within
#« practical performance and budzet limdtations;

Typically the oumber of inter-dependent variables will
affect the overall oumber of tests required on an
exponential basis.

3) evaluston criteria used to support decision making
As the precision becomes finer and confidence
lewels increase, s does the requirement for

& While acceptable confidence limits for many
scienfific projects are between 20 — 95%, the
precision may be acceptable at * 20%, whersas
confidence levels may be 25 high as 90 — 00.9%
with high pracision {+ 5% or smaller) for some
indnstrial or pharmacentical applications.

Although Items 1, 2, and 3 are ninally dependent, there is
flexibility in sefting the level of precision gog confidence
you wish to attain with respect to significant data, ie. do
you want to be within = 10% precizion of a 90% confidence
interval or do you want ro be within + 5% of a 28%
confidence interval?

In shoot, the pumber of test nans or samples required for

any given project is driven by the precizion and kevel of
confidence demamded by your defined objectivas.

Although there are some general mles of thnmb, thers is no

way to avoid the fact that some calonlations need o be
perfommed to develop a justifiable sample size mumber.

ME + U = Enowledge



Sample Size calculation
example

Determining 3 sample size can quickly become very
complicated conceprually.

Say you have a factory that produces widgets, and your
competitor clasims that kalf vour widgets' come off the
aszembly line defectve.

How many widgets should you randomly select (asa
sample) fo find ont the percentags of widzets that tend to be
defective during normal productien?

If your normal preduction is 5,000 widgets per month and
vou want to be 95% confident in your resnles, within a

range of 10 percentags points of the mean, your sample size
should be as calculsted below!'™:

Dotcrmine Sample Sizc

Zuriliderice Leval; R T (a7
—orfidence Catcreal: 70

R0z

 Cluar

2opulada

| T Lulae

sama & size esded: 94

Let’s say within your sample of 94 widgets the mean
defective rate was 30%.

This means that;
- 05% of the time your normal production
- will hawe defect rates berween 20% and 40%,
-  meaning berween 1,000 - 2,000 defective widzets
- for every 5000 produced.

Glossary of Terms

When choosing a commect sample size for a survey or study,
vou can use 3 “sample calonlaor”, as shoem above in the

widgets example. You need to specify the following iems:

¥ Confidence level — the percent of the fme the
miean of your results will lie within the confidence
mierval.

¥ The calolater is from the website of Crestive Eseanch Systems — The
Survay Systam found at: bitpc v survevayvsieen comiscalc i

Maximum Efficient Use of Enowledge Corporation  © 2007
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¥ Confidence interval — the precision applied o the
specific mean guantity (i.e. the range that the mean
lies within, mean = valne)
¥ Population — the total number of individuals (the
group size) about which you wish to determine
spme awverage result / property; the lot size or
expecied production; the number of people who
are purchasing a product as a way to esimate the
Alzo, from a populstion, 3 sample size is chosen to magnify
the characteristics of that population. The sample
calculator takes inte account the populaton and confidence
requirements. It computes an appropriate sample size o
engure the results are scourately represennng the
population.
Limitations:

The sample calculstor does not take inio 2CCOUINT MIAEY
specifics when artempting to apply it to certain mdustries or
cazes, Cerrain indusiry standards and pracrices will aler the
recommended sample size due to unsccountable demands at
the time It is meant to be nsed as a pudelme when

choosing 3 sample size.
On the next page we illustrate a generic chart™ giving

standard sample sizes based on the level of confidence
chosen, population size, and confidence intervals.

Notable guotes:

"If everything seems fo be going well,
you have obviously overlooked
someihing.”

"When everything is coming your way,
you're in the wrong lane.”

- Steven Wright, scientist and comic

" teign frons e IEEE wwbsite at
bttpc’oranw. e org ‘portal pages corpo

ME + U7 = Enowledgs



| Sample Sizes |

|__95% Level of Confidence ] |_99% Level of Confidencs |

Population Size [N) =3% 5% =10% 3% =5% =10%
E 250, 218 1 250, 250 125
1,000 500, 278 BE 500, 233 143
1,500 624 306 i 7508 450 150
2,000 595 3z3 oz e 498 154
4,000 784 341 ad 1,142 544 158
5,000 880 357 o5 1,347 585 161
10,000 955 370 T 1,556 622 164
20,000 1,014 377 T 1,687 642 165
50,000 1,045 382 T 1,777 £55 166
100,000 1,058 383 T 1,600 £59 163

Mote: The cholce of +i- 3 percent, +/- 5 percent, and +/- 10% for confidence intervals |5 based on the tendency
of researchers o use these IntemGls or a simiiar range of Intenals In e deslgn of thelr suneys.

i
Population slzes for which the assumpdion of normiality does not apply: In such cases, the appropriate sample
&lze Is 50 percent of the population size

Source: Rea, Louls., and Richard A. Parker. Designing and Conducting Survey Research: A Comprehenshe
Guide. 2nd ed. San Francisco, CA: Jossey-Bass, 1997, page 121.

11
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LINKS TO OTHER SUPPORTING DOCUMENTS:

A more complete discussion of these issues is presented in;

- MEUK SR&ED newsletters
- 2010-1 through 2010-3.

These and other issues available at http://www.meuk.net/Newsletters and Publications.aspx
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