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MINUTES OF THE STATISTICS SUBCOMMITTEE
84™ MEETING, MAY 16 — 18, 2005

TUESDAY MAY 16, 2005

Present: Veda Abu-Bakare (Langara College and Thompson Riv-

ers University-Open Learning Institute), Susan Chen
(Camosun College), Bruce Dunham (University of Brit-
ish Columbia), Bevan Ferreira (Selkirk College), Claude
Hurtubise (College of New Caledonia), Kevin Keen
(University of Northern British Columbia), Colin Law-
rence (British Columbia Institute of Technology), Alex
Liu (Kwantlen University College), Geoff Salloum
(Camosun College), Ken Towson (Capilano College),
Min Tsao (University of Victoria), Larry Weldon (Simon
Fraser University), Julie Zhou (University of Victoria)

Acting Chair: Kevin Keen

Acting Secretary: Claude Hurtubise

1.

Approval of Agenda

Motion: That the agenda as proposed be adopted with the addition of
items: 4.4 Institutional Reports; 8.1 Comments on the Plenary Presenta-
tion by Mr. Richard DeMerchant (BC Ministry of Education), and; 8.2
Province-Wide Minitab Licence (Veda Abu-Bakare, Langara & TRU-
OL). Moved by Susan Chen and seconded by Colin Lawrence. Carried
unanimously.

Approval of Notes and Minutes of the Statistics Subcommittee from
the 83" Articulation Meeting

Motion: That the notes and minutes of the Statistics Subcommittee from
the 83" Articulation Meeting as circulated be adopted. Moved by Colin
Lawrence and seconded by Alex Liu. Carried unanimously.
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3. Articulation and Transfer Issues for Courses in Statistics
3.1. General Items.

It was noted that policies regarding transfer credits varied among the
four research intensive universities for the same course. It was noted
that a general rule for articulation of two courses was 80% of overlap
in content. It was remarked that the content of a course as taught
does not always match calendar descriptions. It was recommended
that statistics courses carry the prefix STAT as opposed to labelling the
course as MATH.

3.2. Response from the Canadian Engineering Accreditation Board
Concerning Requirements in Introductory Probability and Sta-
tistics Courses for Engineers.

With respect to item 6 of the minutes of Statistics Subcommittee at
the 83" Meeting, it was moved that the Chair write a letter to the Ca-
nadian Engineering Accreditation Board (CEAB) to enquire about
content required in statistics courses for engineering students. The
Chair received a response from Mr. Lynn Villeneuve that members of
the CEAB Executive had considered the question posed by the Chair.
The response conveyed by Mr. Villeneuve was that the “CEAB
avoids being prescriptive.... Probability and Statistics courses would
be expected to be calculus based, and would generally include prob-
ability theory to a depth (e.g., probability density function) that could
not be done without calculus. The result of our finding a case, includ-
ing—or perhaps especially—in a transferred credit, where the exam-
iner found a course to be of inadequate depth, would be to raise a flag
and probably require a correction. Several such courses would be se-
rious.”
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4. lIssues relating to Existing or Future Accredited Undergraduate Sta-
tistics Programmes

4.1. Changes in Promotional Criteria at UBC (Bruce Dunham, UBC).

There are to be some notable changes in the progression/promotion
rules within the Science faculty, coming into effect in the 2006/07
academic year. Specifically, for the Statistics major programme, for
promotion to year 3 the following must occur.

(i) Students must achieve an average of at least 60% on their first
attempt in their best three of five "named" courses in year 2.
For Statistics these five are Math 200 (Calculus I11), Math 220
(Mathematical Proof), Math 221 (Matrix Algebra), Stat 200
(Elementary Statistics) and Math/Stat 302 (Introduction to
Probability).

(i1) Stat 200 must be passed.
For promotion to year 4, Stat 305 and Stat 306 must be passed.

4.2. New Course at SFU: STAT 300 Communications (Larry Weldon,
SFU)

This is a writing course in statistics. Requirements to be met by stu-
dents include writing a scientific report, providing a description to a
lay audience, and critiquing scientific articles. The course will mod-
ule-based. A course outline will be available on the SFU website for
anyone to view in September 2006. (Course Description attached in
Annex 1.)

4.3. Statistics Courses at the University of Victoria (Min Tsao, UVic)

It was noted that the Department of Mathematics & Statistics at the
University of Victoria offers services statistics courses for [1] com-
puter sciences, mathematics and engineering students (Stat 254, 260
and 261), [2] Life sciences and environmental studies students (Stat
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255 and 256) and Business students (Stat 252). Other facul-
ties/departments have their own statistics courses.

Details of the services courses, including the coverage, the computer
software and the number of students each year, were discussed. Of
particular interest to participants from the colleges are the fact that
Stat 254, 260 and 261 are calculus based whereas Stat 255, 256 and
252 are not calculus based. Also, Stat 254 and Stat 252 are stand-
alone courses, Stat 255 and 256 form a sequence, and Stat 260 and
261 form a sequence.

4.4. Institutional Reports
Simon Fraser University (Larry Weldon)
1. The WQB requirements to graduate from SFU will apply to all
students registering in the Fall Semester 2006 or later. Details may

be gleaned from

http://www.sfu.ca/ugcr/For Faculty/WQB Criteria and Definitions/

There are provisions for upgrading students in quantitative and
writing skills for those students who need it. The courses FAN
099 (Numeracy) and FAL 099 (Language), are 4-credit courses
that have been created for this purpose. Students successfully com-
pleting one of these courses will be better prepared to satisfy the
Q or W required courses. The handout SFU Curric.doc attached as
Annex 2 was handed out at the meeting.

2. STAT 300 is W- and Q- certified course. This new course Statis-
tics Communication is scheduled to be taught for the first time in
Fall 2006. Its objective is to teach students how to write reports of
data-based studies to both scientific and lay audiences. Course
Description attached in Annex 1.

3. SFU has a new Faculty of Health Sciences. There is already
graduate activity in biostatistics and interest in creating an under-
graduate program too.
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4. Enrolments: Number of Majors in Statistics, Actuarial Science,
Management and Systems Science, and Mathematics courses. (at-
tached)

5. The Management and Systems Science undergraduate program at
SFU has been ongoing for 25 years. The program mainly requires
courses in Math, Business and Computing, and a few courses in
Statistics and Economics. The program graduates only 10-15 stu-
dents per year. There has been discussion of moving the pro-
gram to the Surrey Campus.

6. SFUs STAT 270 and STAT 285 as the first two courses that a sta-
tistics major must take in order to declare a major in statistics, and
prepare for the UD STAT courses. STAT 270 and STAT 285 both
contain statistics and probability, as described in the SFU calen-
dar. This may differ from the perception of some that STAT 270
Is probability while STAT 285 is statistics.

7. The current instructor for STAT 100 has lots of resources at http://
www.sfu.ca /~ablejec/STAT100/, including some Excel applica-
tions, and Dr. Weldon still has his own 2002 STAT 100 notes (and
MINITAB applictions) at http://www.stat.sfu.ca/~weldon/stat100-
02-3.html.

8. Enrolled Majors for Calendar years 1997-2005, Department of Sta-
tistics and Actuarial Science at SFU.

Year Act Sci Stat MSsc Math

97 0 12 15 77
98 0 21 17 95
99 13 27 20 104
00 28 34 13 102
01 53 39 26 116
02 73 42 46 122
03 54 53 36 108
04 54 57 25 97

05 45 53 15 79
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Source :

http://www.sfu.ca/analytical-studies/FactBook/d-student/sectd.ug.html

University of British Columbia (Bruce Dunham)

At the institutional level, UBC recently announced its new President
as Stephen Toope, a law scholar, who will take office from 1st July
2006. Furthermore the Science Faculty, which houses Mathematics
and Statistics, will be appointing a new dean shortly - at the time of
writing a shortlist of three had been announced and the selection proc-
ess underway.

The Statistics department has enjoyed a good year, with student num-
bers showing a modest increase and two new faculty members being
appointed. Prof. Jim Zidek, a long-standing member of the department
and former head, retired in 2005, but is still active in his research ac-
tivities within the department. Plans are in progress for the creation of
a new building to accommodate Statistics, along with Earth and
Ocean Sciences, PIMS and the Dean of Science office.

University of Northern British Columbia (Kevin Keen)

The grades D-, D, and D+ now replace the D letter grade at UNBC.
MATH 242 Statistics for Social and Health Sciences will be offered in
the 2007 January semester and might then be offered regularly in both
September and January semesters. MATH 242 is being taught in the
2006 May Intersession and was also taught in 2005 May Intersession.

Camosun College

Math 116, an introductory statistics course for students with Grade 11
math, had a 2005 summer offering, which seemed to reduce fall en-
rolment. It has not been scheduled for summer 2006. We have lost a
section of Math 116, but have gained a section of Math 216, which is
an introductory statistics course for students with Grade 12 math. En-
rolment in Math 218, the calculus-based introductory statistics course,
is down slightly. We suspect this drop is due to the enrolment decline
in Computer Science. Geoffrey Salloum has been hired as a continu-
ing instructor to replace Bill Calver who has retired.
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Langara College

Langara has developed a new STAT course, STAT 3223 Intermediate
Quantitative Methods which is designed to meet the needs of students
enrolled in a business administration degree program and those plan-
ning to achieve a professional accounting designation such as a Certi-
fied General Accountant (CGA). Topics include statistical inference
for one and two populations, simple linear regression multiple linear
regression, index numbers and time series analysis, decision theory,
and linear programming.

Selkirk College

Our recently-introduced second-year, calculus-based introductory sta-
tistics course, STAT 206, continues to hold steady enrolment, and has
thus far had some appeal beyond its intended audience of science and
engineering majors.

In the fall semester of this year we will introduce a 1% -hour lecture
format to replace our previous 2-1 (with 2-hour lab) and 2-2 structure.
It was felt that this would help us cover certain courses more effec-
tively, would bring us more into line with current university practice,
and also help ease timetabling restrictions.

Thompson Rivers University, Open Learning Division (TRU-OL)

STAT 102 is being revised for Intro Stats by DeVeaux and Velleman .
We have in the past used Minitab but have run into technical difficul-
ties with supporting the software at a distance. The course writer has
chosen to use the T183+.

5. Update on the Activities of the Education Committee of the Statisti-
cal Society of Canada (Min Tsao, UVic)

Current activities of the Committee center on the following objectives.
» COrganization of a session or presentations on statistical education at

the Society’s annual meeting (subject to approval by the program
chair).
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e Development and maintenance of a website for the purposes of report-
Ing the activities of the committee and providing links to useful on-
line education resources.

e Development of an internet discussion site and/or list serve could be
considered for the purpose of fostering communication among teach-
ers of statistics regarding new developments in textbooks, teaching
methods, computer hardware and software useful in teaching, interest-
ing databases and teaching examples, videotapes, etc.

e Service to teaching institutions: provide resources and information
that could be used to present different aspects of statistics to educators
and students.

e Service to students: provide information about career paths in statis-
tics, student awards available in statistics, databases and case studies
that could be used for statistical projects.

» Facilitating project judging in the area of statistics and awarding the
SSC prizes at the annual Canada-Wide Youth Science Fair.

e In particular, the Statistical Education Session at the upcoming 2006
SSC annual meeting sponsored by the Education Committee was
noted and participants were invited to attend the session.

6. Information Items
No information items.

7. Recommendations for the Statistical Subcommittee at Future Articu-
lation Meetings

The Chair noted that at the 83" Articulation Meeting the previous year in
Prince Rupert there were only two statistics representatives in attendance
(one each from UBC and UNBC). Attendance at the Statistics Subcom-
mittee sessions of the 84™ Articulation Meeting has been good with 8 in-
stitutions sending statisticians. However, the 85" Articulation Meeting
will be held in the Whitehorse, Yukon. Because of travel costs, this
meeting might be as poorly attended as the 83™ in Prince Rupert. The
Chair raised the notion of the Statistics Subcommittee meeting in the
Lower Mainland apart from the Mathematics Subcommittee when the lat-
ter in alternate years meets outside the metropolitan southwest. Ms. Abu-
Bakare spoke against this proposal. No motion emerged from discussions
to depart from the practice of meeting every year with the Mathematics
Subcommittee.
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8. New Business

8.1. Comments on the Plenary Presentation by Mr. Richard DeMer-
chant (BC Ministry of Education)

Ms. Abu-Bakare encouraged members of the Statistics Subcommittee
to consider the recommendations by Mr. DeMerchant regarding
changes to the secondary grades 10-12 mathematics curriculum and to
provide their comments in writing to Mr. DeMerchant before Septem-
ber 2006.

8.2. Province-Wide Minitab Licence (Veda Abu-Bakare, Langara &
TRU-OL)

Ms. Abu-Bakare is working with Minitab, Inc. to obtain a single li-
cence of Minitab for all interested post-secondary institutions in BC.
If your institution would like to participate, please contact Ms. Abu-
Bakare

9. Motion to Adjourn

Colin Lawrence moved to adjourn. Carried unanimously.
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THURSDAY MAY 18, 2006
9:00 - 9:50

Roundtable Discussion: A Roundtable Discussion on the Role of Tech-
nology in Introductory Statistics Courses

Presenter Susan Chen, Ph.D. (Camosun College)
Acting Secretary: Kevin Keen
Present: Veda Abu-Bakare (Langara College and Thompson Riv-

ers University-Open Learning Institute), Susan Chen
(Camosun College), Bruce Dunham (University of Brit-
ish Columbia), Bevan Ferreira (Selkirk College), Claude
Hurtubise (College of New Caledonia), Costa Karavas
(Vancouver Community College), Kevin Keen (Univer-
sity of Northern British Columbia), Colin Lawrence
(British Columbia Institute of Technology), Alex Liu
(Kwantlen University College), Geoff Salloum (Camo-
sun College), Ken Towson (Capilano College), Min Tsao
(University of Victoria), Larry Weldon (Simon Fraser
University), Patricia Wrean (Camosun College), Julie
Zhou (University of Victoria)

On the topic of statistical software used in introductory statistics courses, re-
presentatives of postsecondary institutions replied and commented as fol-
lows.

Simon Fraser University (Larry Weldon)

Minitab, R, DataDesk, ActivStats, Excel, and JMP have all been used.
SPSS has been used exclusively in STAT 203. The advantage of
Minitab is that it is simple to use while R is free and Excel is widely
available.

Langara College (Veda Abu-Bakare)

StatGraphics Plus is used with free downloads for student-owned
computers.
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Thompson Rivers University—Open Learning (Veda Abu-Bakare)

Minitab has been used in the past but there will be a switch to the TI-
83+ calculator

Camosun College (Geoff Salloum)

SPSS is bundled with 1/3 of the textbooks for the statistics course for
the social sciences but Minitab is used for all other courses. All statis-
tics courses have a 1-hour schedule lab every two weeks, and a lab fi-
nal examination worth 10% of the course grade.

Camosun College (Patricia Wrean)

The TI1-89 calculator is used for the statistics course for the Engineer-
ing Technology and bridging programs at the Interurban campus.
Minitab was considered but determined to be too expensive and so
was not chosen.

University of Northern British Columbia (Kevin Keen)

A variety of statistical software packages have been used in MATH
242 and MATH 342: Excel, Minitab, SAS, and SPSS. In the future, R
might be used in MATH 242. However, MAPLE has been used con-
sistently for MATH 340 and MATH 341 which have calculus pre-
requisites. MAPLE is used in calculus courses at UNBC.

University of Victoria (Julie Zhou)

The second year statistics courses use Minitab. The third year statis-
tics courses use S-Plus or R. SPSS has been used in a fourth year
course in survival analysis.

University of British Columbia (Bruce Dunham)

STAT 200 has used Minitab and JMP, but now uses Excel. Upper di-
vision statistics courses use R, as do STAT 241 and 251 which are sta-
tistics courses for engineering students. Other courses have used Ex-
cel, JMP, and Minitab, the latter no longer being supported at UBC.



BCCUPMS—Minutes of Statistics Subcommittee at the 84™ Meeting Thursday, May 18, 2006
Victoria, British Columbia Page 12

Capilano College (Ken Towson)

The statistics courses use the TI-83+ graphing calculator

College of New Caledonia (Claude Hurtubise)

MATH 104 uses no statistical analysis software.

Selkirk College (Bevan Ferreira)

StatDesk, bundled with the Triola et al. textbook, is used. DD Excel
has also been used. Consideration will be given to used MAPLE in the
calculus-based statistics course in the future as MAPLE is already
available.

Kwantlen University College (Alex Liu)

Excel is currently used. Minitab has been used in the distance past.
However, regression calculations in Excel have been found not to be
accurate.

British Columbia Institute of Technology (Colin Lawrence)

Individual instructor decides which statistical software package to use.
Excel, Minitab, and T1-83+ calculators have all been used.

Vancouver Community College (Costa Karavas)

VCC has one statistics course for Arts students and it uses Excel.
However, Minitab or MAPLE could be used.

On the topic of computer lab hours for statistics courses, representatives of
postsecondary institutions replied and commented as follows.

Simon Fraser University (Larry Weldon)

SFU has no scheduled lab hours but does have an open lab.
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Camosun College (Patricia Wrean)
There are no scheduled computer lab hours on the Interurban campus.
Camosun College (Geoff Salloum)

One hour scheduled lab for every 2 weeks, and there is laboratory fi-
nal examination worth 10% of the course grade.

University of Victoria (Julie Zhou)
STAT 260/261 have a preparatory lab and lab tests. STAT 254/256
have Minitab assignments. Other 200-level statistics courses do not
have regularly scheduled lab hours.

University of Northern British Columbia (Kevin Keen)

MATH 242 and 342 each have one scheduled lab hour per week.
MATH 340 and 341 have no scheduled lab hours.

University of British Columbia (Bruce Dunham)

UBC does have scheduled lab hours for introductory statistics courses
but they are poorly attended.

Capilano College (Ken Towson)

Capilano College has weekly drop-in Excel labs for MATH 204.
College of New Caledonia (Claude Hurtubise)

CNC statistics courses have no lab component

Selkirk College (Bevan Ferreira)

MATH 105 has a 4 hours of class and 1 hour lab weekly. MATH 206

has a 3 hours of class and 2 hours of lab (which can also be used for
classes) weekly.
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Kwantlen University College (Alex Liu)
There are no lab classes.
British Columbia Institute of Technology (Colin Lawrence)

Each instructor has tutorial hours and can use them as he or she sees
fit.

Vancouver Community College (Costa Karavas)

The introductory statistics course has 3 hours of classes and 1 hour of
lab.
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Seminar;

Presenters:

Handouts:

Seminar;

Presenter:

Summary:

Handouts:

10:00 - 10:50
How to Use R in a First Course in Statistics

Larry Weldon, Ph.D. (Simon Fraser University)
Kevin Keen, Ph.D., P.Stat. (UNBC)

See Annex 3 for handouts of Powerpoint slides.

11:00 - 11:50

Quality Assurance in University Teaching: A View from
Both Sides of the Atlantic

Bruce Dunham, Ph.D. (UBC)

Having recently arrived in Canada from the UK, Dr.
Dunham illustrated some key differences in practices in
university teaching between the two countries. Starting
with a short historical background to the role of quality
assurance in higher education in the UK, the talk focused
on the different expectations that would be placed on a
new academic teaching a course for the first time in UK
or Canada, the objective being to highlight and motivate
some of the procedures which while now commonplace
in Britain could be deemed unwieldy or unnecessary over
here. The aim of the talk was to stimulate thought and
discussion regarding the appropriateness of academic
quality assurance procedures in higher education estab-
lishments in BC, considerations which might in turn lead
to some changes in practice.

See Annex 4 for handouts of slides.



Context

Farmers, Investors, Manufacturers, and Gamblers all understand the maxim
“Don’t put all your eggs in one basket”. The idea is that diversification will
reduce your risk of catastrophic loss. We illustrate this idea in the context of
investment: capital funds are allocated to several classes of investment, like
bonds, equities and real estate. Ideally, for the best diversification, the
experience of these classes should be “uncorrelated”- their market values
should move up and down independently. After demonstrating this with real
data from the Canadian market, we examine a simulation example to show
that the phenomenon is not a transient effect. More specifically, we show

that a portfolio of unrelated risky companies can be a low-risk and yet very
profitable investment.
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Analysis and Discussion(1)

Cdn Fgn
Cash Bonds Equities US Equities | Equities Real Estate | Combo
1995 7.30% 18.79% 13.57% 14.77% 7.93% 4.92% 11.21%
1996 4.90% 11.56% 24.96% 11.98% 6.20% 6.78% 11.06%
1997 3.15% 9.19% 13.96% 6.85% 6.02% 17.25% 9.40%
1998 4.63% 8.77% -1.59% 27.47% 25.08% 14.84% 13.20%
1999 4.55% -1.15% 27.54% 18.86% 18.01% 10.12% 12.99%
1995-1999 4.90% 9.25% 15.21% 15.78% 12.39% 10.68% 11.37%

The table above shows the annual return for 6 Asset Classes. The bottom
line is the annualized returns for the 5 year period. The “Combo” is a portfolio
of equal amounts of each asset class invested January 1995. Consider now
how you would invest in January 2000 for the next five year period. Perhaps

equal amounts of the three equity classes?
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Analysis and Discussion(2)

Cdn Fgn
Cash Bonds Equities US Equities | Equities Real Estate | Combo
2000 5.34% 9.77% 7.15% 32.32% -11.41% 10.80% 8.99%
2001 4.61% 7.75% -13.43% 30.96% -18.15% 8.80% 3.42%
2002 2.47% 8.37% -13.28% 10.68% -18.20% 8.34% -0.27%
2003 2.87% 6.49% 23.68% -8.85% 12.58% 7.88% 7.44%
2004 2.26% 6.90% 13.52% -7.38% 11.35% 12.13% 6.47%
2000-2004 3.50% 7.85% 2.46% 10.12% -5.75% 9.58% 4.63%

The equities have not done as welll In fact that equities-only portfolio would
only have made 2.28% annualized rate of return over the five years 2000-
2004. Compare with the Combo at 4.63% - not great,but better than 2.28%

What about the period 1995-2004 inclusive? Combo is 7.9% while
equities are 8.2%. For longer periods still, equities have done better. So
your choice depends on your time horizon. How long can you wait?
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Analysis and Discussion(3)

The data suggests that diversification does reduce variability. Note
that is also what averaging does — since the SD of an average is less
than the SD of the things averaged.

In the example with the real data, we chose a portfolio with equal
weights for each asset class —just like an average. Different
weights could be used depending on the time horizon and tolerance
for variability. What would you choose?

Another way to look at this diversification effect is through a
simulation exercise. Imagine a portfolio of very “risky” companies
that have a one year prospect described by the probabilities below:
Each $1 invested at the beginning of the year returns

$0.00 25% of the time

$0.50 25% of the time

$1.00 25% of the time

$4.00 25% of the time Usually a loser, except 25% of the time.

|
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Analysis and Discussion(4)

Imagine you hold 1 share in each of 100 companies like the one
described. So you have invested $100 and one year later you want
to know the outcome of your investment. Only a few (about 25%7?)
of the companies are expected to be profitable in the year, but the
ones that are return $4 for every $1 invested. By clicking on the
Excel file risky.xls you can see the distribution of possible
outcomes for your $100 portfolio.

You will observe that, while each company has only a slim chance
of returning more than your initial investment, the portfolio is almost
sure to return a very substantial profit. This is yet another
demonstration of the fact that averages are less variable than the
things averaged. Of course, a total is just an average times the
number of items (100 in this case), so if the average return is greater
than $1, the total return will be greater than $100 —i.e. a profit.

M
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Variability of Averages & Totals(2)

Averages have an SD that is =
(the SD of the original measurements)/,/,

The total of n measurements is just n times the average measurement.
If the average varies by +- 10, then a total of the n things averaged will vary
by +- 10 n. Itis assumed here that the things averaged vary independently.

Example: The “Risky Company” has an average return of $1.38 and
an SD of 1.8. The average return for 100 such companies (acting
independently) is 1.38 +- 1.8/ J100 o 1.38+-.18. In other words,
typical returns are in the range 20% to 56% - not bad for risky
companies! But note the independence assumption —which is hard
to achieve completely in practice.

59

J]

Independence

Two measurements are said to be independent if the variation in one is
unrelated to the variation in the other. The technical definition of
independence is slightly more restrictive but the idea is as stated here.

For example, if the daily changes in the market price of Stock A are
unrelated to the changes for Stock B, then the market prices of A and B
are independent. Usually stocks move up and down together to some
extent, especially if they are in the same industry. In choosing a portfolio
for which stability is important, stocks should be chosen in a variety of
industries. Putting “all you eggs in one basket” in this context would be
to select all stocks in the portfolio from a single industry, or worse,
putting all your investment into one company.

Back to Case Study
60
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Stability of Averages(2)
-Diversification

Averages are more stable than the spread of possible values. This effect is
strongest when the items averaged vary independently.

A portfolio of investments is more stable and predictable than any one
investment in the portfolio. However, this effect requires the investments in
the portfolio to be varying independently, or at least not completely in
unison. Partial independence will provide a partial stability effect.

Diversification is attained when the items in a portfolio vary independently,
or at least have low correlation.

61

Risk and Variability

Investment Risk depends on the chance that a loss of a certain size will be
realized in a certain time. To calculate it would require a specification of
the loss sizes contemplated and the time scale for each of them them to
occur.

Investment risk in the short term can be measured more simply by the
SD of the market value of the investment over periods approximating the
short term of interest.

Note that the SD does not measure risk well for longer term
investments. A more variable portfolio may provide greater returns in
the longer run. This was illustrated in the real data concerning Equities
and Bonds

Back to Case Study
62
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Context
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Analysis and Discussion
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Averages and Variability

Stability of Averages(2)
Diversification

ey
Risk and Variability
o
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Stability of Averages

Stability of Averages (1)
-Spreading the Risk
Auerages.
Temen Stability of Averages{2)
neompan| -Diversification

Back to Case Study
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Simulation

Simulation provides a way to explore the variability of a measurement
when the model is known or assumed. We can compare the outcome of
a simulation with known data to infer whether or not the assumed model

is credible.

Back to Case Study
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Means and Standard Deviations

Calculation of the SD
s Using the Mean and SD
CIS | i mean & storwdard deviakion (SD)
ﬂ‘: = = = -rns-:.-_n'-n
Ere : i e gty Atihough fhe
eigles iy, it doe give 2 romgh idea.
descaption of 4 batch of numbers. *
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Totals of Independent Variables

Variability of Averages & Totals{2)

by+4n Nbag

Back to Case Study
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Graphical Summary Methods

Smoothing ‘
Pt 1

==aret | abelled Scatterplot

= scallendol

==t Dot Plot

Vart(patz) Dokplol

s Time Series Plots
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Variability of Averages

Variability of Averages & Tolals(w

Variability of Averages & Totals(2)

Avempes have an SD thallis =
(e SD ofthe cigiml messaemenkY 5

I 5§
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Back to Case Study
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Tables

Ordering Rows or
Columns in a Table

Tabie

somelimes be re-orgarized b advardge.
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Numerical Summaries

Using the Mean and SD ‘
Using the Me

== Calculation of the SD ‘
e Variability of Averages & Tolals(w

= e =~ Variability of Averages & Totals(2)

o
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Scatter Plot
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Time Series Plots

Smoothing

Plaliary e srvies
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Sexmany

nen e Random Wall
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Abstract

Higher education teaching in the UK is regulated and
audited in a way that is not evident in North America.
An overview will be given regarding the history, moti-
vation and impact of the quality assurance procedures
in Britain, with the aim of highlighting some of the
so—called “good practices” that might beneficially be
adopted in the teaching of Mathematics and Statis-
tics in Canada. The speaker, having recently arrived
in Canada from the UK, does not consider himself a
“quality guru” in any sense, but has been struck by
notable differences in attitudes and practices between
the two countries.



... but previously of
e University of Nottingham (1992 — 1997)

e University of Derby (1998 — 2005)

Some history

1992: Higher Education Funding Council for Eng-
land (HEFCE, www.hefce.ac.uk) formed — simi-
lar bodies for Wales, Scotland and N. Ireland.

1997: A separate body, Quality Assurance Agency for
Higher Education (QAA, www.qgaa.ac.uk), cre-
ated to regulate and assess quality procedures in
HE in UK, contracted to HEFCE.



1995 — 2001: Subject reviews.

2002 — 2005: Institutional audits in England and N.
Ireland.

The motivation

Why do we need QA?

1. Accountability

2. Liability

3. LEAGUE TABLES!

4. FUNDING



So how do things differ?

Lecturer A starts work at University of X, and is told
he will be teaching Stat 123 in his first term. He lo-
cates the lecturer who taught it the previous academic
year.

Getting started

At University of X in Canada, he is informed:

e “We use Bloggs and Smith as the course book —
generally chapters 1 to 8, then 10, then maybe
12 and 14 if you can. But you can do what you
like.”

e | gave two mid-terms, three assighments and a
final, but you can do what you like.”



e “You can decide how to weight the pieces of as-
sessment, and change it at the end if you prefer.”

At University of X in England, he is

e Given the “course box’, and told to look at the
validated course specification, including learning
outcomes, assessment strategy and indicative con-
tent. The box contains all resources for the previ-
ous run of the course, including assessments, sam-
ples of student work, summary of student feed-
back etc.

e Instructed to give the students a course guide
at the first class, indicating clearly the assess-
ment strategy, including weightings, related learn-
ing outcomes and dates.

e (possibly even) told that his course guide must be
agreed with his head of subject.



During the course

At University of X in Canada, in Stat 123

e Students hand in work after a lecture, or put in a
box outside the department.

e Student work is marked and returned — minimal

feedback is given or expected.

e Students missing a mid-term (with “good rea-
son” ) have the weighting moved to the final exam.

e Lecturer A leaves setting the exam until a week
before it is to be sat. There is no expectation
that the paper will be seen by anyone else prior
to the day.



e The exam papers are marked the day after the
exam by Lecturer A and a team of TAs. Marks
then are entered directly into the University of X's
grade management system.

At University of X in England, in Stat 123

e Students hand in coursework, and are given dated
receipts.

e Lecturer A completes feedback sheets for each
student on their work. A sample of the work is
internally moderated.

e A student missing a component of assessment has
missed a learning outcome, so is deferred on that
component.



e The exam is set three months before it is sat. It
is internally moderated, then sent to the external
examiner, from University of Y. The paper is then
revised in the light of any comments.

e After the exam papers are marked, they (or at
least a sample) are internally moderated. They
are then moderated by the external examiner. Pro-
visional course grades for all subjects within a
degree programme are considered at the exam
board, which includes all relevant academic staff

and external examiners.



After the course

At University of X in Canada,

e Lecturer A has numerous queries regarding grades,
requests to re-consider marks, and students wish-
ing to see their final exam paper.

e Marks can be changed, via some paperwork.

e Exam papers are stored for two years, other work
not yet returned is re-cycled.

e Failing students would repeat the course.

At University of X in England,



Students have long since disappeared before their
marks are available.

Grades could only be changed via a ‘“chair’s ac-
tion” at the next exam board.

Exam papers are stored for several years, samples
of all assessment copied for course box.

Failing students have referrals on failed compo-
nents.

Lecturer A completes a course leader’s report form,
summarising results, aspects of how the course
went and student feedback. This is considered at
a subject team meeting, along with other reports
for that year.



Does improved quality assurance im-

prove courses”?

Well arguably, but the QAA audits could be accused
of ...

e Focusing on certain issues ad infinitum, while not

touching others.

e lgnoring some key issues, particularly inter-establishment

differences.

e Failing to detect some heinous crimes.





