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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.
e 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.

e 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.
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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.
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See pages following for Course Description of STAT 300 at Simon Fraser
University.



jm STAT 300W Fall 2006
Statistics Communication Day Course

Students requiring accommodations as a result of disability, must contact the Centre for Students with Disabilities 604-291-3112 or csdo@sfu.ca

Instructor: Dr. Larry Weldon

Prerequisite:
Admission to major or honors programs in statistics or actuarial science at SFU.

Calendar Description:
Guided experience in written and oral communication of statistical ideas and results with both scientific and lay audiences.

Outline:
The course will involve seminars for three hours per week.
The objectives of the course are:

1. To provide students with a vocabulary which facilitates written verbal communication of statistical ideas and statistical results.
2. To provide guided experience in writing technical reports of data-based studies.
3. To provide guided experience in writing about statistical concepts to a non-technical audience.

The course would give students the opportunity to receive feedback from the instructor, a TA, and peer students in the class, on their writing.
Students would be assigned writing tasks involving reports of data-based studies. Sources for the studies would include statistical and
scientific journals or small scale data-based studies performed by the students themselves. Assigned writing tasks would include summary
reports of published studies, or critiques of studies.

The first draft of such reports would be critiqued but not marked. Students would be expected to respond to the critiques and resubmit a final
version for marking. Each student would complete approximately six such reports during the semester. Students would also be marked on
their contribution to seminar-type discussions led by the instructor.

The choice of data-based study to present each week will be up to the instructor. However, data sources could include any of the following:

1. Data is collected by the students themselves as directed by the instructor, directed at a particular question.

2. A video describing a scientific project could be presented.

3. Data extracted from public data bases: Statistics Canada, Canadian Institute of Actuaries

4. Students could be asked to extract descriptive information from individual masters projects in statistics or actuarial science.
5. Published scientific studies could be used as a basis for a summary report.

The task in reports could be either to draft a formal report (such as might be prepared for an applications journal or technical magazine) or it

could be a less formal report aimed at making objectives and results clear to a lay audience. An assignment might involve two reports of the
same study, the difference being the degree of familiarity of the audience to statistical jargon.

Grading Scheme:

20% - Timely submission of draft reports for critiquing.

20% - Participation in class discussions.

60% - Response to critique and the quality of the final submission of the reports.

Quality of reports will involve assessment of report layout, scientific logic and language clarity.

There will be no final examination.

Students should be aware that they have certain rights to confidentiality concerning the return of course papers and the posting of marks.
Please pay careful attention to the options discussed in class at the beginning of the semester. Students are reminded that Academic
Honesty is a cornerstone of the acquisition of knowledge. Scholarly integrity is required of all members of the University. Please consult
the General Guidelines of the calendar for more details.

Revised May 2006


http://www.stat.sfu.ca/%7Eweldon/
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See pages following for the handout SFU Curric.doc as handed out at the
meeting.



SFU’s Undergraduate Curriculum Initiative

Items for consideration by Articulation Committees
Spring 2006

Introduction

Simon Fraser University has approved changes to its degree requirements that will
apply to all undergraduate students admitted for September 1 2006 and thereafter. This
document is a summary of these changes and of implications to sending institutions.

The changes being implemented include the requirement that students complete 6
credits in courses identified as “writing intensive” (W), 6 credits in courses identified as
“quantitative-reasoning” (Q) and 24 credits identified as “breadth” (B) including
a) 18 credits of Designated Breadth (DB) (6 credits in Social Sciences, 6
credits in Humanities, and 6 credits in Sciences); and
b) 6 credits of Undesignated Breadth (UB) (courses taken outside the
student's major program).
We have made significant progress in reviewing both our courses and courses from
sending institutions and certifying appropriate courses as W, Q and/or B. Note that it is
possible for a course to hold more than one designation.

These innovations to the SFU undergraduate curriculum will enrich the quality of an
SFU education and prepare students for more promising futures.

Certification of College Courses

We hope that students who transfer to SFU will be able to satisfy some of these
requirements using courses that they complete at sending institutions. ldeally, students
transferring into second year should bring 1 W, 1 Q and 2 B courses. Students
transferring into third year should bring 1 W, 1 or 2Q and 4 B courses.

We have worked with BCCAT to add W, Q and B evaluation to the regular transfer
articulation process so that this process should be as seamless as possible. Many
college courses have now been certified. We will summarize the process here — for
details please see the UCI web page (www.sfu.ca/ugcr). There are two important things
to keep in mind:

1. Some courses will automatically be certified based on current transferability, but
colleges may need to present other courses and supporting information for
certification.

2. The procedure for certifying W courses is different from the procedure for
certifying Q and B courses. This is because W-designation depends mainly on
pedagogy, while Q and B designation depends mainly on course content.

Page 1 5/19/2006



Articulation Process for College courses:

a) Courses that articulate to SFU for assigned (Type 1) credit will
automatically be designated as Q or B if the SFU courses are certified as
Q or B. This is because Q and B designations are assigned based on
content, as are transfer/articulation evaluations.

b)  All courses seeking W certification, and courses seeking Q or B
certification that have been articulated as unassigned (Type 2 or 3) credit
require that the sending institutions submit a College WQB Certification
Request form (available at the UCI web page www.sfu.ca/ugcr ).

c) Courses that have not yet been articulated require that the sending
institutions complete the usual material for transfer requests plus the
College WQB Certification Request form.

For more information

Please feel free to contact the Undergraduate Curriculum Implementation office if you
need clarification on any of these issues, and encourage your colleagues to contact us
with questions or requests for help in articulating courses.

More information can be found on the UCI web page : www.sfu.ca/ugcr

Dr. Barbara Frisken, Chair, Undergraduate Curriculum Implementation Task Force
Phone: (604) 291-5767
E-mail: frisken@sfu.ca

Ms. Sarah Dench, Director, University Curriculum
Phone: (604) 268-6854
E-mail: sjdench@sfu.ca

Ms. Susan Rhodes, Program Coordinator, Undergraduate Curriculum Project
Phone: (604) 291-3312
E-mail: slrhodes@sfu.ca

Page 2 5/19/2006



BCCUPMS—Minutes of Statistics Subcommittee at the 84™ Meeting Thursday, May 18, 2005
Victoria, British Columbia Annex 3

See pages following for handouts of Powerpoint slides for How to Use R in
a First Course in Statistics by Larry Weldon, Ph.D. (Simon Fraser Univer-
sity) and Kevin Keen, Ph.D., P.Stat. (University of Northern British Co-
lumbia).



How to Use R In a First Course
In Statistics

Larry Weldon, Ph.D.
Simon Fraser University

and

Kevin Keen, Ph.D., P.Stat. (#43)
Univ. of Northern British Columbia

What is R?

e S was developed by John Chambers at
Bell Labs, Murray Hill, NJ and others in
the 1970’s for the UNIX operating
system

e S-Plus is a commercial version of S

e R was developed by Ross Ilhaka and
Robert Gentlemen in the 1990’s

© Kevin J. Keen 2006



© Kevin J. Keen 2006

What else about R?

e R is open-source software
— GNU project licence
e Operating systems
— UNIX
— Windows XP
— Mac OS X
e To download, go to

(use the SFU mirror)

Introductory Textbooks using R

e Verzani, John (2005) Using R for
introductory statistics, Chapman Hall /
CRC Press: Boca Raton.

— ISBN: 1-58488-450-9
— Can be used as a standalone textbook

— | would use it as an R manual until an R
supplement is available for Moore &
McCabe (IPS)




© Kevin J. Keen 2006

Let’'s look at R

Isn’t there a spreadsheet version
of R?

e Yes, there are several

e On the basis of a number of ease of use
features, the best appears to be:

e Author: John Fox, McMaster University




Can | cut and paste from Rcmdr
Into a Powerpoint presentation?

e Yes!
e Examples slides follow

2.1 Scatterplots

e A scatterplot shows the relationship between
two quantitative variables measured on the
same individuals

e Plot the explanatory variable x on the
horizontal axis of the scatterplot

e Plot the response variable y on the vertical
axis of the scatterplot

e Each individual in the data appears as a point
in the scatterplot fixed by the values of both
variables

© Kevin J. Keen 2006



Example

e This data set provides measurements of
the girth and volume of timber in 31
felled black cherry trees

e Black cherry trees are used in the
manufacturer of wooden furniture

e Note that girth is the diameter of the tree
(in inches) measured at 4 ft 6 in above
the ground—diameter at breast height
(DBH)

10 20 30 40 50 60 70

© Kevin J. Keen 2006



Statistical Package Output

Call:
Im(formula = Volume ~ Girth, data = trees)

Residuals:
Min 1Q Median 3Q Max
-8.0654 -3.1067 0.1520 3.4948 9.5868

Coefficients:

Estimate Std. Error t value Pr(C|t])
(Intercept) -36.9435 3.3651 -10.98 7.62e-12 ***
Girth 5.0659 0.2474  20.48 < 2e-16 ***

Signif. codes: 0O ****° 0.001 ***" 0.01 **" 0.05 *." 0.1 * = 1

Residual standard error: 4.252 on 29 degrees of freedom
Multiple R-Squared: 0.9353, Adjusted R-squared: 0.9331
F-statistic: 419.4 on 1 and 29 DF, p-value: < 2.2e-16

© Kevin J. Keen 2006
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R for elementary stats

Is R for the novice?

On day 1, students can ...

» download and install R

follow simplest commands

run complex simulation programs
re-run with new parameters

and

understand what they have done!

GotoR ...




Is R easy to obtain?

* Free
» Easy to download (cran.r-project.org)

Does R help to teach stats?

Some examples

* Time series - fuel consumption example
* Unbiasedness - theory

* Modeling - traffic example

» Graphical Summary - most examples!




Instructor’s Software?

Some programming is needed to demo

concepts

Use R
Some programming is needed so

students can do stats

Use Minitab

litres per 100 km

Ex 1: A time series

Five years of gasoline consumption - smoothed

14

T
2000

2001

2002 2003 2004
date




Example 2: Unbiasedness

Normal Model

§% = Zn:(xi —X)?/(n+k)

Expo Model

n

§2=> (x,—X)?/(n+k)

n=10




Ex 3: Traffic Accordion

» Simple Rule
Adjust speed to allow 2.5 seconds gap
(and add a little noise)

Uses only simple models. GotoR ...




x=1:10

y=xX"2

plot(x,y)
y=y+10*rnorm(10)
plot(x,y)
Im(y~x)
Fit=-36.59+13.41*x
lines(x,fit)
plot(Im(y~x))
out=Im(y~x)
plot(out)
summary(out)

help(Im)

hist(rgamma(100,1))
hist(rgamma(100,2))
hist(rgamma(100,3))
hist(rgamma(100,10))

plot(density(rgamma(100,5)))

tseQ)
tse.run()



Faculty of
Business and Law

Instructions For Making
‘Unit Roadmap’
PowerPoint Slides

Version 1.13, 19 June 2005

A ‘Roadmap’ is a type of conceptual map for structuring the content of a unit, where students
first see the overall structure of the material and they drill down to find more detail as needed.

These slides explain how use PowerPoint to create a ‘Roadmap’ of a unit.

Run the Slide Show and click on the image below Some macros are provided to assist in the
to view the contents of this file creation of Roadmaps.
To use:

Contents
1 Run the Slide Show and click the button

MakeMenu [
or

Tools > Macro > Macros > MakeMenu

Contents

P OO WNPF

o

3

Title
Contents
Showing structure using Roadmaps: examples and suggestions

Slide layouts
Colours

The RoadmapTools menu
+  Link Slides
Action Setting
Update Images
Insert New Slide
Make a new Roadmap file
Make a Roadmap master
Add Home Buttons
Add Next Slide Button
Add Previous Slide Button
Apply Title Layout
Apply Slide Layout
Apply Template to selected slides
Align Left

Evenly Space Slide Images

Promote Text This tool was developed by

Demote Text .
Move Below Title Rodney Carr, Faculty of Business
Create Reference

Append Files and LaW-
UnMake Menu

3 Hints and Ideas © Deakin University, 2005




Showing Structure Using -

RO ad m ap S Examples: Run this slide show and

click on the image of a slide. The

The normal linear arrangement of PowerPoint slides . )
actual slides start at slide 42.

is the most common method for providing a structure
of the material for students and in lectures.

Computer Literacy And
Information Systems Literacy

b e sl i ot i b b et st
Uit s s s st g o

However, hyperlinking of slides allows other
structures that work just like normal web pages.

Structured Problem-solving

The simplest is an hierarchical structure. You can
add visual cues such as clickable images to guide
navigation.

= -
[...'_.. 'l_
Supporting Workgroups
"

e

The examples show the idea.

Suggestions for building
Roadmaps

Suggestions For Building
Roadmaps (1)

1. If possible, start with a normal set of slides for a topic in your unit.

2. Make a Roadmap Master (see RoadmapTools menu) for the slides. This will probably mess
up some of the formatting, but that can be fixed up later.

3. Most sets of slides are comprised of short sequences of slides that are related and have a
common theme. Group these into a linked structure as follows:

» Select the first slide of the sequence and RoadmapTools > Insert New Slide. This new
slide will be the parent slide for the ones in the sequence.

* Using the Slide viewer on the left of the screen in Normal View mode, or Slide Sorter
View, Ctrl-click on each of the slides in the sequence and then on the parent slide and
RoadmapTools > Link Slides.

* Add a title to the parent and maybe some introductory text and arrange the images of
the child slides as you want. It often helps to add arrows or other information to indicate
how the slides (and the ideas) develop and to assist in navigation.

You now have a simple tree-structure that allows you to navigate from parent to any of the
child slides when the Slide Show is run.

>
]




Suggestions For Building
Roadmaps (2)

4. Repeat 3 throughout the file.

5. Now treat the parent slides as child slides — as appropriate, group them and link them to
their own parents.

6. As you are roadmapping, look for themes and other structures. It might help to have another
person with you as you are doing the roadmapping, so you can discuss possibilities. You will
usually find that themes emerge as you think and explore the structure, so don’t worry if you
get the structure wrong first time. (When you do it wrong, simply delete any parent slides you
don’t want, and re-link the child slides to new parents.

7. When you have done all the separate topics, RoadmapTools > Make a new Roadmap file
and create a parent for all the topics. This can be as simple as a table of contents, but you
may find other themes to link the topics together.

8. You may wish to request assistance for editorial or graphics designer help when it comes to
checking copyright or formatting the slides. You may find, however, that it is just as quick to
do it much of the formatting yourself, especially since you will need to provide navigation
aids like a particular layout of slides or use of arrows, etc, yourself. Some formatting tools
are provided on the RoadmapTools menu.

[«v]

Slide Layouts e

This shows the layout of the standard title slide (Slide 7)

MNormal Slide Layout

This shows the layout of a normal slide (Slide 8)

These are based on master slides that can be modified if required (View > Master).

It is often necessary to modify slides based on the above templates by adding
textboxes or other objects. See the slides in the Examples.




Faculty of
W | Business and Law

Title Slide
Layout

This format is used for the title slide in a topic, usually the first slide.

The format can be applied to any slide by selecting RoadmapTools > Apply
Title Layout

Normal Slide Layout

Text goes here




Colours

The slide title is red

Regular text is black
Comments are green
References are blue

Key words are brown and bold
Examples are orange

Questions are pink

These colours can be applied using the font colour icon in
PowerPoint’s Formatting toolbar

>

The RoadmapTools Menu

Link Slides
Action Setting

Update Images
Insert New Slide

Make a new Roadmap File
Make Roadmap Master

¢ Add Home Buttons
e Add Next Slide Button
Add Previous Slide Button

Apply Title Layout

Apply Slide Layout

Apply Layout to selected slides
Align Left

Evenly Space Slide Images
Promote Text

Demote Text

Move Below Title

Create Reference

e Append Files
¢ UnMake Menu

10 U]




Link Slides = 4

This is the most important tool in the Link Slides (Cont) -
package - it is the tool that allows you to e it
build a roadmap by linking slides, with
images of one or more child slides A
appearing on a parent slide to build up an B e e T e e e
hierarchical map of the unit or topic or
module.

n

To use

* View the slides in the PowerPoint file in Slide Sorter mode, or use the slide
viewer on the left of the screen in Normal mode

» Hold down the Ctrl key and click on each child slide in turn and then on the
slide that is to be the parent of the child slides

» Select RoadmapTools > Link Slides

1 H@

Link Slides (Cont) “

When slides have been linked using the Link Slides tool, an image of the child slides
appear on the parent, and a Return navigation button is added to each of the
child slides, in the bottom right-hand corner of the slide.

When first linked, the images of the child slides are placed near in the middle of the
parent. These should be moved (using click-and-drag) to a suitable location on the
slide. They can also be resized by using on of the corner resize handles (don't use
the resize handles on the edge - that alters the aspect ratio). Use Ctrl-click to select
more than one slide at a time; they can then be moved and resized together.

If you wish to use a text-based hyperlink to another slide (Roadmap Tools > Action
Settings > Hyperlink to > Slide), you can still use the Link slides tool to place the
Return navigation button on the child slides, then delete any unwanted images of the
child slides on the parent.




Create Link =

Used to set a hyperlink to the selected object or some text on a slide. Same
as Slide Show > Action Settings...

To use

View a slide in Normal mode and click on an object or select some text to which you
wish to apply a hyperlink

RoadmapTools > Action Setting

To link to another slide in the current file:
« click ‘Place in This Document’
« select the slide to link to
« OK
To link to another file
« click ‘Existing File or Web Page’
» select the file to link to
« if you want, click Bookmark to see the places

13 U]

Update Images “

Use Update Images to refresh the images of the child slides if you alter one
or more of the child slides in a roadmap. This actually refreshes all the
images of slides starting at end of the file and working backwards, so if you
arrange the slides so that child slides appear after any parent slide, then any
parents-of-parents in the roadmap will also be appropriately updated.

To use
View in Normal mode the file you wish to update

RoadmapTools > Update Images

14 H@




Insert New Slide

Same as Insert > New Slide

15

Make A New Roadmap File

This creates a new blank file with two slides, a title slide and one normal
slide. This is used when you are starting a new file rather than basing it on a

previous PowerPoint file.

To use
RoadmapTools > Create Roadmap file

16




Make A Roadmap Master “

Slides used for roadmaps normally need to have a plain background and
you normally need to make the most of the screen real estate. The 'Create
Roadmap master' tool creates a master slide with a simple structure that can
be applied to each slide in an existing PowerPoint file, ready for it to be
'Roadmapped'. The tool also provides you with the standard colours for a
Roadmap described on Slide 7 (see Contents). It also removes all animation
effects from each slide. The 'Create Roadmap template' tool should usually
be applied to an existing PowerPoint file before linking any slides.

To use
View the file to whose slides you wish to roadmap

RoadmapTools > Create Roadmap file

17 @

Add Home Buttons =l &

Most roadmap files are multilayered, with images of child slides appearing
on parent slides, which then are themselves child slides appearing on other
parent slides. If you construct such a multi-layered file, it is sometimes useful
to add a home button to each slide that links back a Home slide. The Home
slide can be in another PowerPoint file, thus allowing you to create a Home
page for use in a whole unit with many separate topics.

To use
View the file to whose slides you wish to add home buttons
RoadmapTools > Add Home Buttons

You will be prompted to select the name of the file containing the Home slide (default
is the current file), and the number of the home slide in that file (default is slide 1)

19 U]




Add Next Slide Button ® kl

If you have a parent slide with a number of child slides, usually it is best to
navigate from one child slide to the next by returning to the parent using the
Return button and then clicking on the image of the next child slide.
However, in some situations you might wish to allow users to go from
directly from one child slide to another. This might be appropriate if you have
two child slides that are closely related, maybe where the information you
wish to provide will not all fit on the first slide. Users can use the normal
navigation tools in PowerPoint (eg PgDn to view to the next slide) but you
can also provide a ‘Next slide’ navigation button to guide users.

To use
View in Normal mode the slide to which you wish to add the next button

RoadmapTools > Add Next Slide Button

19 U]

Add Previous Slide Button = £

This tool places a ‘Previous slide’ navigation button. These can be used to
link child slides - see ‘Add Next Slide Button’.

To use
View in Normal mode the slide to which you wish to add the Previous slide button

RoadmapTools > Add Previous Slide Button

20 H@




Apply Title Layout “

Sometimes you want to apply the Title slide master layout to an individual
slide — this tool allows you to do that.

To use
View in Normal mode the slide to which you wish to apply the Title Layout

RoadmapTools > Apply Title Layout

21 H@

Apply Slide Layout
This tool allows you to apply the layout for a normal slide.
To use

View in Normal mode the slide to which you wish to apply the normal slide Layout

RoadmapTools > Apply Slide Layout

22 H@




Apply Layout To Selected
Slides

This tool applies the Roadmap Layout to a number of selected slides. It is
typically used where an existing PowerPoint file is to be roadmapped. The
‘Apply Template to Selected Slides’ tool will apply the normal slide master
template to all selected slides other than Slide 1.

To use

Select the slides you wish to apply the Roadmap layout to in Normal mode, or select
a number of slides from the Slide Sorter.

RoadmapTools > Apply Layout to Selected Slides

2 U]

Align Left

Aligns the selected object to the left margin

24 U]




Evenly Space Slide Images

Places the selected slides so they are spaced evenly between the first and
last selected ones.

To use

Select the images of the slides you wish to align (use Ctrl-click to select one after
another). The first and last ones you select are not moved, and the ones in
between are spaced evenly between these.

RoadmapTools > Evenly Space Slide Images

2 U]

Move Below Title 5

This moves the selected object (usually a text box) to a position just below
the title.

To use
Select a textbox containing the text to use for the reference

RoadmapTools > Move Below Title




&
Promote Text

This undents the selected text slightly, usually for a sublist using dotpoints or
numbering. Same as Promote on the PowerPoint’s Outlining Toolbar.

To use
Select the text to promoted

RoadmapTools > Promote Text

27 H@
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Demote Text “

This indents the selected text slightly, usually for a sublist using dotpoints or
numbering. Same as Demote on the PowerPoint’s Outlining Toolbar.

To use
Select the text to promoted

RoadmapTools > Demote Text

28 H@




)
Create Reference 5

You may wish to provide a reference to a textbook on a particular slide.
Such references appear near the top right on the slide. The ‘Create
Reference’ tool will create a textbox, placed and formatted appropriately, for
you to provide such information. If you select a textbox first, the tool will also
copy the text in the box and place it into the new reference textbox.

To use
If you wish, select a textbox containing the text to use for the reference

RoadmapTools > Create Reference

2 U]

Create Index

Not completed yet, sorry

30 @




Append Files “

Sometimes you may want to combine a number of separate roadmapped files into
one larger file. For example, if you have a multi-topic set of files that you want to
convert to web pages, or to some other format, you will need to first combine all the
files otherwise links between the files will not work. The ‘Append Files’ achieves this
by appending files to an existing file, usually the Home file.

To use
View the Home file (to which you wish to append other files)

RoadmapTools > Append Files. You will be prompted to select the file to append.

You can only append one file at a time. When appending files it is a good idea to save the
merged file after each append operation. The file can end up quite big, and PowerPoint has a
tendency to freeze up.

If you have a slide with an activeX control, make it have some code, even if it does nothing
(there is a bug in PowerPoint that will cause the macro to stop).

a1 U]

)
Unmake Menu “

When you open RoadmapTools and run ‘Make menu', the RoadmapTools
menu appears on PowerPoint’s main menu. Unmake menu removes the
menu item. Closing PowerPoint and re-opening removes it, too.

To use

RoadmapTools > Unmake Menu

32 H@




Hints And Ideas

« Creating a link to another slide
« Use of action buttons for navigation
e Creating new slides
» Use of textboxes
» Paste Special > Unformatted text
» Resizing text
» Use of Dotpoints
» Create a customized toolbar

33 H@

Creating A Link To “

Another Slide

Select the object that you wish to link from (so that when the user clicks the
object the link is followed). It can be the image of a slide or a picture, a word
or any other object on a slide.

» Roadmap Tools > Action Settings (or Right-click, select ‘Action
Settings’).

» Select ‘Hyperlink to’.

» Use the drop-down box to select ‘Slide’

 Click on the slide to which you wish to link.

You can use the Link slides tool in the RoadmapTools menu to create the
link back to the parent.

u U]




Use Of Action Buttons For
Navigation

The action buttons on this slide are created by the following Roadmap Tools:

(Return button) — Link Slides
(Next Slide) - Add Next Slide Button

(Previous Slide) - Add Previous Slide Button
(Home) - Add Home Buttons

You can also copy a button from any slide, paste it onto another slide (it'll appear in

the same position). If you set a link and then copy the button, the links will be copied,
too.

35 H@

Creating New Slides “

To create a new slide, it is often best to copy an existing slide and modify
that (rather than use Insert > New slide):

Slide Sorter

Click on a slide that has similar features to the one you want to create
Edit > Copy

Click where you want the new slide to go

Edit > Paste

Double-click on the new slide and edit it.

36 @




Use Of Textboxes 5

The default slide has only one textbox, with set margins and indenting, etc.
You can create other textboxes that you can format as desired, and that can
be placed on the slide as you wish.

It is often best to copy an existing textbox rather than insert a new one from
the drawing toolbar. If you select one on a slide and Ctrl-Shift drag it'll create
a copy that is lined up with the old one.

It is often a good idea to place text (maybe different paragraphs) into a
number of different textboxes on a slide. That way you can move them
around, resize as required, set formatting, etc without affecting all the text.

7 U]

Paste Special
> Unformatted Text

If you copy text from somewhere, use Paste Special > Unformatted text
when pasting it into a textbox on a slide to avoid having PowerPoint apply
the default formatting (which is often not what you want).
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Resizing Text

Text will sometimes automatically resize in a textbox, but if you want to set
the size, select the text and use Ctrl-Shift > or Ctrl-Shift <

39
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Use of Dotpoints

Usually, don't use dotpoints on the top level paragraphs.

If you want to use dotpoints for items following a paragraph:
» Type the items on separate rows
» Select the rows
» Click the Roadmap Tools > Demote Text
With the normal textboxes in a Roadmap file, the demoted text will have

dotpoints. If it doesn’t, click on dotpoints icon on PowerPoint’s formatting
toolbar, or Format > Bullets and Numbering.

40




Create A Customized Toolbar

There are some operations that you will carry out many times while
roadmapping, and you might wish to create a customised toolbar containing
some common tools, or add them to an existing toolbar (eg Formatting).

Tools > Customize (> New if you wish to create a new toolbar)

Commands > Edit
» Locate Paste Special and drag it to your toolbar
» Locate the ‘Bring to front’ and ‘Send to back’ and drag onto your toolbar
* Click on Macros and add LinkSlides, AddNextButton, AddPreviousButton, etc

41

Computer Literacy And
Information Systems Literacy

When you have completed this unit you should be Information Systems
Literate. This is more than just being Computer Literate....

Computer Literacy Information Systems

Computer Literacy is knowing howta use inform aiion technology. Literacy
c.

)




Computer Literacy

Computer Literacy is knowing how to use information technology.

It includes knowledge of
e Hardware
» Software
e Telecommunications
» Storage techniques

Focuses on how a computer works

s U]

Information Systems
Literacy

Computer literacy, plus .......
» Understanding of how organisations and people behave
* How to analyse and solve problems

* Needed because of the ever increasing reliance on information systems
in business and in society

44 @
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Structured Problem-solving E

Solving problems involving systems is
requires a structured approach.

— 1 The diagram illustrates one
common structure.

Initiation

== Problem Analysis And
Understanding

Evaluation . 1
at any Stage can E Implementation
result in feedback to earlier

stages, as the blue arrows

suggest.

46

Initiation
The problem to be solved must be recognised in the

first place. The problem can arise:

» Inresponse to a recognised problem, such as a need for particular
information, or errors in existing data or information;

» From a sensed opportunity, such as being able to provide a unique
product;
* From a need to improve a current solution;

» As part of strategic planning.
The general aspects and aims of the problem must be identified.

Identify resources (people, equipment, etc) that will be needed.




47

Problem Analysis And
Understanding

« This is where the problem is understood at a deep level
« Relevant information about the problem is collected

» Precise aims are defined

 Alternative solutions are considered

Possible ™ —

Solutions

48

Decision Making

The best solution from the available feasible solutions is selected.

There is rarely an obvious best solution — feasible solutions need to be
weighted against each other. The matrix below (called a Satty Analytical
Hierarchy Matrix) shows one way of doing this:

=

Each alternative is listed as shown.

2. Work across each row comparing each alternative with every other one,
entering “1” if it's better “0” if its not.

3. Sum up the rows. The alternative with the greatest row sum wins.

(Alternative 3 in the example.)

Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5|Row sum  Rank
Alternative 1 1 0 0 1 2 2
Alternative 2 0 1 1 0 2 2
Alternative 3 1 0 1 1 3 1
Alternative 4 1 0 0 0 1 5
Alternative 5 0 1 0 1 2 2
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Solution Design o

To some people, a problem is solved once the solution has been decided
upon. But the “devil is in the details” and it is rare that a solution actually can
be implemented without other problems arising.

In the solution design stage of problem solving, the precise details of the
solution to the problem are determined. Ideally, at the end of this process
you have a completely unambiguous description of the solution that can be
implemented in a straightforward manner.

50
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Implementation

Implementation is basically putting the planned solution into place. However,
there are usually many other aspects to this that have to be considered:

» Testing — making sure that the solution works in the intended manner

» Change management — managing the process by which the solution is
introduced

» Training of users

+ Documentation, so that others who follow can see how the solution
works and maintain or modify it.
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Supporting Workgroups Texu%

Individuals in a business usually must work with others in workgroups -
teams, departments, etc.

The Need For Group x| | Difficulties Of Group naent| | Characteristics Of Graup
Collaboration Coliaboration Collaboration (1)

Characteristics Of Group el | Forms Of Communication
Collaboration (2) iake asgriviii

Tatupauns, Comtamnse | Emat, Famns, Srasmal, apar
Cunmight deliwrer. N

The Need For Group Textp%

Collaboration

An individual cannot always make the best decisions — we usually need to
work with others to achieve a better outcome, discussing ideas and
thoughts, coordinating plans, commenting on the work of others, etc.
To collaborate on common tasks they need to

* Have face-to-face meetings

» Talk over the phone

« Exchange documents (text and other files)

Group Support Systems (GSS) support this type of work.




Difficulties Of Group -

Collaboration

The principal difficulty with group collaboration is that group members often
are not in the same place at the same time.

A second difficulty is that the composition of a group changes — individuals
come into a workgroup, work for a while, then leave.

.. f
Characteristics Of Group Textpzy%

Collaboration (1)

Collaboration can be at the same or different:

Time
* Synchronous —the work is done together at the same time. EQ: people
could be in the same room together or talk by telephone.
* Asynchronous — work together at different times. Eg: using email

Place
» People may work together at the same place, enabling direct contact, or
at different places, in which case they cannot have direct contact without
extensive travel.
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Characteristics Of Group Text p277-8

Collaboration (2)

c . Telephone, Conference | Email, Faxes, Snail mail,
K=l Different . . .
= calls, Chat session, Overnight deliveries,
g Instant messaging Voice mail, Conferencing
]
©
[&]
©

. Notes left on a noti
g Same Face-to-face meetings otes [elt on a notice
ks board or in a pigeon hole
o

Synchronous Asynchronous

Time of collaboration
55
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Forms Of Communication Text p279

Audio communication — talking to other people either in person or by
telephone.

Visual communication — sights of people or other real things including
facial expressions and body language.

Document communication - containing text, numbers, tables, diagrams,
graphs, and other written representations.

56
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Workgroup Applications Textpm“g:s

Applications that support workgroup collaboration:

Example: See
Ele:trnnlc Hessaglng S ‘CO"abOfative
Applications
for a Web Site
at Reebok
International’,

Group Calendaring And Teapes N p289‘
Scheduling

o Wnrkﬂnw Hanansment

A SR S LTSRN B L8t By
ittt o et e i

Office Automation
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Electronic Messaging Text p260-2

E-mail is basically a document communication
method. Other types of files may be attached
to an e-mail.

Instant messaging allows the sender to check if the intende e =
currently online. If so, a message can be sent that immediately appears on
the receiver’s screen.

Chat software permits two or more people to have an electronic
“conversation” in real-time.

Text messaging (SMS) between two mobile phones is instant.

Voice mail: Allows the sender to leave short audio messages.

Example: Some Text messaging (txt_messages.doc)

5 U]
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e-Mail Text p280-2

e-Mail is a common method for communicating within a workgroup.

Some issues:

e Spam
» Global emails

e-Malil Example: eMail Overload Is a Myth, Study Says

overload
Message Compose @ % i;) {t'_) L ){% @ @

GetMsgs Folders Chat Calendar  Options  Resume Save Send
Cc

To: ®AQ[ Bcc
Cc ®aQ .
Beo: ® ] Subject
Subject: | Attachments
Attachments: 1. Browse 2. Browse 3. Browse

]
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e-Mail Overload “

“e-Mail Overload Is a Myth, Study Says"
Washington Post (12/09/02) P. E5; Henry, Shannon

The Pew Internet & American Life Project says not as many U.S. workers feel overwhelmed by
email as is widely thought. In all, around 60% of 1,003 workers surveyed by telephone reported
getting 10 or fewer email messages per day. Just 4% of all people who use email at work
reported receiving too many messages every day, while 65% of those interviewed said email
was not a problem whatsoever. Senior Pew researcher Deborah Fallows said she was
surprised by the results, and surmised that a small but vocal minority of email users are what
she calls "power emailers." According to the study, 11% of those heavy users felt their inboxes
were deluged with email everyday. Gartner analyst Maurene C. Grey said the Pew study was
suspect, given the high profile of email growth and the success of email management software,
such as the anti-spam software from Brightmail. That company reports that spam email totaled
35% of all incoming messages as of September 2002, but that it was just 8% of incoming
messages one year earlier. However, spammers target individual users of free email accounts
such as those from Yahoo!, AOL, and Microsoft, since addresses are easy to guess. Corporate
email accounts have become harder targets for spammers because of increasingly spam-savvy
ClOs and better email management software, according to Pew.

http://www.washingtonpost.com/wp-dyn/articles/A24684-2002Dec7.html
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Information Sharing Text p262-4

Information sharing involves sharing different types of information among
members of a group. Eg: a shared database or shared files on a server that

is accessible by all group members.

Information sharing allows audio, visual, and document communication to
take place between group members at different times and different places.

Example: See ‘Group Collaboration for the Sable Offshore Energy Project’,
Text p283-4

6 U]

. &
Conferencing Text 2867

Conferencing applications support meetings, either synchronously or
asynchronously or when the participants are at the same or different places.

Document Conferencing [ Audioconferencing Tt Videoconferencing
"~ g . et o e N S —
Qi AEATS 3 Bt i S o AT 20

Electronic Conferencing
Erectiorss coctwancing ean camtite aude, wiuat 18 scummst
L8 bt 451 A ats 41 157 S o AT 85
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Document Conferencing Text p284-6

Whiteboard conferencing allows each user to see the same document on
an electronic whiteboard which is a white area on the screen containing the
document.

Application conferencing allows each user to see the same document on
their screen within the application program. In addition, any user is able to
make changes to the document, and all users can see the change. Eg: MS
NetMeeting.

. . &
Audioconferencing Text p286.7

Computer telephony allows telephone-like communication to be carried out
using a computer over a computer network (eg the internet).

Audioconferencing is like a conference call on a telephone, except that it
uses computer telephony.




. . &
Videoconferencing Text p267-90

Videoconferencing allows audio and visual communications between
group members at the same time from different places.

65

. . &
Electronic Conferencing Text 290

Electronic conferencing can combine audio, visual, and document
communication between group members at the same time from different

places.

66
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Electronic Meeting Support Textng%

Electronic Meeting Systems (EMS) permit using computer systems to
facilitate face-to-face meetings or meetings that involve people in different
places. An advantage of EMS is that contributions can be anonymous. They
can also allow users to vote on particular issues, thus providing a group
decision support system (GDSS).

i f
Group Calendaring And Textng%

Scheduling

Group calendaring and scheduling is assists workgroup members in
coordinating their time by allowing people to see each others schedules.

68 @
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Workflow Management Text p293.4

Workflow management software helps coordinate the tasks performed by
different individuals in a workgroup and helps with the flow of documents
between people.

69 H@

. . )
Office Automation TextngLa

Office automation is the use of computer-based applications to help with
traditional office work such as taking and typing memos, filing, mailing, etc.
The tools used may include individual applications such as word processing,
desktop publishing, and presentation graphics. Voice-recognition software
can take memos. Filing might be done electronically by scanning any
paper-based documents and/or using a database. Workgroup applications
such as e-mail, information sharing, calendaring and scheduling, and
workflow management are also used.

0 U]




The Virtual Work Text p297-8

Environment

Workgroup applications make it possible for people to collaborate at
different times and different places. So now people do not need to be in a
central office at the same time. The workplace can be a virtual work
environment.

Telecommuting e | | Virtual Offices Textyan
Telecommuting involves "commuting” over the telephone, or other data “wirtual offices take telecommuting an additional step. When a large
communications channel, rather than commuting by car or publictransit number of emplayees tele commute their might not even be a nesdforan

) ) ) avtual office — it san be 2 whole virtual office
Initially, mainly computer professionals such as programmers

telecommuted, but now many types of employees work this way.

Advantages: Disadvantages

Reduced cmmuting costs for - Cost of setting up a home office

employees - Lack of face-to-face cortactuwith
» Reduced office space cost for cowokers = ®

amplovers Virtual Companies Tart 258
-+ Increased productivity and . .

decreased abse nteeism Avirtud compsny does nothawve a physical place of business

Employees may woik from home, from nearby rented spave,  hotel room
when traveling, arfrom a customers office.

71
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Telecommuting Text o7

Telecommuting involves “commuting” over the telephone, or other data
communications channel, rather than commuting by car or public transit.

Initially, mainly computer professionals such as programmers
telecommuted, but now many types of employees work this way.

Advantages: Disadvantages:
* Reduced commuting costs for » Cost of setting up a home office
employees » Lack of face-to-face contact with
« Reduced office space cost for coworkers
employers

< Increased productivity and
decreased absenteeism

&




. : o
VII’tU al OffICES Textp%

Virtual offices take telecommuting an additional step. When a large
number of employees telecommute their might not even be a need for an
actual office — it can be a whole virtual office.

Virtual Companies Text p298

A virtual company does not have a physical place of business.

Employees may work from home, from nearby rented space, a hotel room
when traveling, or from a customer’s office.
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Stock Market

1. The situation....

Conbext

100 Davs of the TSE 300 Stock Index

TSE 300 Insex

How canihis series be desaibed?
=

2. Analysis and conclusion

Analysis and Discussion

3. Concepts

Pattern Nusions in Time Series

Praiiy -

rolperssd.

youneer some siakilly in the mechanism (o inkr amlling.

An example of s B in prelkdy

=

4. Techniques

Randoem Walk

Time Series Plal
Simulaion— Sywmekic Rardom Walk (p=0.5)
Random Walk with Viwishle Slep Sies.
Rarnfifall by

Effects can be illusions

ard some

Pattorns that Disappear
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Make use of the Context
of the problem

10

Dot Plots

Dot Plot




Tables

Ordering Rows or
Columns in a Table

Tabie

somedimes be re-oganized b advartige.

1 H@

Sports League 020904

1. The situation.... 3. Concepts
The case study Patierns that Disappear

= 5=
naive. Pallerrs in dala can gppear halseem koo regular b be kareiend,
= - - creake &

Of course. Sullad, e
noliarssera_# ey exist. Bulil can he very oL Serguish betsae
5 2 2 ofthe

ledripes of sialdie.
:.. .
2. Analysis + Conclusion 4. Techniques
'Analysis + Discussion Means and Standard Deviations
Parcdar analyss for s case Dimcussmon shadmean B sidey
Acnily

Goin losing b zimmiaie he games.
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The case study

What is it about...

GPWDLFAPts

1. Leeds United 11650 155 23

2. Liverpool 10 7 1 2 20 10 22

3. Aston Villa11 63217 11 21

4. Newcastle United 11 6 2 3 21 14 20
5. Arsenal 11542241319

6. Manchester United 11 5 3 3 28 20 18
7.Chelsea11461161118

8. Blackburn Rovers 12453 20 15 17
9. Tottenham Hotspur 1252519 17 17
10. Bolton Wanderers 12 4 4 4 16 16 16
11. Everton 1143418 17 15

12. Fulham 1135312 12 14

13. Middlesbrough 12 4 2 6 16 20 14
14. West Ham United 1142512 21 14
15. Charlton Athletic 11344 12 13 13
16. Sunderland 1234 510 14 13

17. Leicester City 122377239

18. Ipswich Town 12156 1320 8

19. Southampton 1121810217

20. Derby County 111469227

The Issue: does ranking of a team in a sports league reflect the quality of the team?

13 U]

'Analysis + Discussion

Particular analysis for this case
Activity

Discussion about mean & stdev

Coin tossing to simulate the games

Review

14 H@




Analysis + Discussion

chjsdak cjdakljdksa hdjksl

VAnaIysis + Discussion
Particular analysis for this case

Activity

Caintossing to simulate e games

Rewiew

15

Review

1. Influence of Unexplained Variation (UV) on Interpretation of Data
2. UV can make temporary effects seem like permanent ones (illusions)
3. Graphing of Data is an essential first step in data analysis

4. Need for summary measures when UV present

MCQ
What is first thing you do with data?
a. Collectit O

b. Graphit O

c. Decide what type of dataitis [

16




Not the best answer

This is not the best answer....

17

Good answer

You got the answer....

Have you thought about...

™ CheckBox1

¥ CheckBox1

™ CheckBox1

18




Patterns that Disappear

Some patterns in data are transient, and some are persistent. The transient
ones are called illusions. The cause of these illusions is unexplained
variation, and it can lead to misinterpretation of data by the statistically
naive. Patterns in data can appear that seem too regular to be transient,
but this can be an illusion. By learning what can happen when we create a
model that has no useful pattern, we can guard against being fooled by an
apparent pattern. Of course, we do want to find those patterns that last, are
not transient, if they exist. But it can be very difficult to distinguish between
transient and persistent patterns. This dilemma motivates many of the
techniques of statistics.

Back to Case Study
. < paskio case sy | v

Using the Mean and SD

Using mean & standard deviation (SD)

The “mean” is just a synonym for “arithmetic average” —the usual one
found by adding up a batch of numbers and dividing the total by the
number of numbers in the batch. It gives a reasonable one-number
summary of the batch. Of course, it is not a great summary of the
batch! We need at least to describe the spread of the batch of numbers.
The usual measure of spread is the “standard deviation” or SD. Think
of it as a typical deviation of the numbers from their mean. Before we
give the formula, here an example: your male classmates probably
average about 178cm in height and the SD is about 6 cm. Although the
two numbers 178 and 6 do not say exactly what the collection of
heights is, it does give arough idea.

So the numbers mean and SD do give a convenient numerical
description of a batch of numbers.

Back to Case Study
N < oiokio Case vy 7]
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Calculation of the SD

Standard Deviation (SD) — how to
compute it.

Suppose you want the SD of n numbers:

The SD is based on deviations of the n
numbers from the mean. What you do is
take these n deviations, square them,
sum them up, divide the sum by n, and
finally take the square root.

Example: 1,2,3,5,9 is our batch. Mean
is 20/5:4 SD is -2+ @242+ (3-4)2 + (5-4)2 +(9-4)2)/5] =283

21

Simulation

Simulation in general language means “generation of a likeness”. But in
statistical jargon it is short for Monte Carlo simulation which is a particular
strategy used to explore the implications of probability models. This
simulation can be physical (making use of coins or dice or cards to produce
“random” events) or electronic (making use of a computer algorithm to
produce “random” numbers.) An example of a physical model would be the
tossing of a coin 10 times, many groups of 10 tosses, to find out how
variable the number of heads in 10 tosses is. The result of 100 such
physical experiments would be a distribution of the number of heads:

So many with 0 heads, so many with 1 head ....so many with 10 heads.
Without knowing any theory of probability, you could actually get the result.
This is why simulation is useful. However, the tossing of coins is laborious.

So electronic simulation is a very welcome alternative. The computer can
produce outcomes with the same properties as the physical experiment.

To see a demonstration of this, click on coin.xls.

Back to Case Study
22
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Gasoline consumption

1. The situation....

Context

T e s et

The lmue- pattar?

2. Analysis and conclusion

Analysis + Discussion
Image of fhe dala wih LOWESS smoolhing
Posible curmcs

[EEE——

23

3. Concepts

Smoothing

Smooting etmcs sgral fom nose

4. Techniques

Smoothing

Plailieg e & evies:
Smana
RS

e

o K 20 e a2 el Wi M e e R Tara 3

020904

Context

What is is about...

The unsmoothed scatterplot

The Issue: pattern?

2%

12



Analysis + Discussion

Image of the data with LOWESS smoothing

25

Possible causes

ifkdisajfkidjask fikdasljkidsa

Smoothing

Smoothing extracts signal from noise.

26

Back to Case Study

13



Smoothing

Plotting time series
Smoothing

Seasonality vs trends

Recall Gas consumption data. The graph suggested the seasonality, and this led
to interesting questions about the cause of the seasonality.
Note: this is an example of a scatter plot. Two “variables” are plotted for a data

set in which the rows of the data are linked:

Var 1(Date) Var 2(Miles per Km)
May 5 1999 6.5
May 12 1999 6.7
May 15 1999 5.9

Because one of the variables is “Time”, this kind of data is called a time series.

Why is a time series different from other kinds of data? k,;mmk

27

Population change

1. The situation.... 3. Concepts

Confext Context

L B,
fhe cniesd of the dala. (labeling pbiler poinds by munky. ordeding akle:
rows Loekully).

z s
2. Analysis and conclusion 4. Techniques
Analysis and Discussion Techniques

28
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Context

More about variability: vital statistics of 69 countries — rates per 1000 population

2.
7777777 e e e e
------- T T R S LT R
10 20 30 40 50 60
means 29.3 and 10.3 SDs  11.7 and 4.8
Other measures? Medians (25.0 and 9.1) Range (43.0 and 29.1)
29

birth-rt

death-rt

Analysis and Discussion

Analysis + Discussion (1}

wlos [ ———

Cantl resr e soxcrnd praght Analysis + Discussion (2}

T s ! Bulis s a goodway b amage
o fale7 Mol frat sorfing the
rows offer)
Sord by birth mle_or by deah
rale. or by rafio birkdeath rale.
For exampls.

30
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Analysis + Discussion (1)

Birth and Death Rates, per 1000 population,

Death Rate Per 1000 pop

for 9 Countries

-
1

2
1
o
a

L}
o
& @
W= oo §°rpu *?cﬂ A - N
oﬁ Loq’ Pl I
o o

Udl T T T T T
10 0 =] 40 0 €0

Birth Rate per 1000 pop

Can't read the second graph!

31

Birth and Death Rates for 69 Countries

4]
@

Death Rate 1000 pop

T T
10 20 30 40 50 &0
Birth Rate/1000 pop

Analysis + Discussion (2)

Row

1
2
13
14

27
28

45
46

GE
68

birth-rt  death-rt country

36.4 14.6 alg

i7.3 8.0 con
32.1 5.5 hkg
20.9 8.8 ind
24 .8 7.8 can
48.9 8.5 cra
18.8 12.8 ans
17.1 12.7 bel
21.6 8.7 ast
25.5 8.8 nzl

Contin.

AFRICA
AFRICA

ASTA
ASTA

AMERICA
AMERICA

EUROPE
EUROPE

OCEANT A
OCEANTA

Homework: (not to hand in, yet)
Propose a method for numerical
summary of this data. By eye-balling
the table, anticipate what your
summary would show, and express

this in

32

words.

But is this a good way to arrange
the table? Note that sorting the
rows often helps.

Sort by birth rate, or by death
rate, or by ratio birth/death rate,
for example.

16



Context

To design an informative table or graph, one needs to make careful use of
the context of the data. (labelling plotted points by country, ordering table
rows usefully).

33

Techniques

Dot Plot

Dotpid

Labelled Scatterplot

Lahollod scallerplol

Ordering Rows or
Columns in a Table

Table

Somalimes b re-organizad b acvarkge.

34

17



Dot Plot

Dot-plot

35

Labelled Scatterplot

Labelled scatterplot

Back to Case Study
36
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Ordering Rows or
Columns in a Table

Table

The general idea is that if a feature of a display is arbitrary, it may

sometimes be re-organized to advantage.

37

Stock Market Index

1. The situation.... 3. Concepts
Coniext Pattern lusions in Time Series
g - F,-“' . PR ————
[ e ‘:V/'VJ
Wt
P ]

2. Analysis and conclusion

4. Techniques

Time Series Plol

Rarsfialicads

Analysis and Discussion Random Walk

Simustion— Symekic Radom Walk (p=1.5)
Rardom Walk wik Viriatle Skep Sizs.

38
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Context

Here is some recent year’s stock index levels for the Toronto Stock Market.

100 Davs of the TSE 300 Stock Index

1007
90 7
80
707

60 7

TSE 300 Index

50 7

40

307 T T T
0 50 100

Month

How can this series be described?

39 H@

Analysis and Discussion

Analysis + Discussion{1}

cann ANAlYsis + Discussion (2}

Wha ches s fellues?
Asigh

OfEoN  Yhad he TSE frerd aubd have

40
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Analysis + Discussion(1)

Simulated Stock Market?

Coin Flipping reproduces a trend a
little like the market. H= +1, T=-1

Shack Pulog Indes.

||||||||||

on

A slight modification to allow steps
of varying size, but still equally likely up
or down.

TSE 300 nde
385333
T T S I
z_iz

41

10N Naws f the SIMLIEATED TAF 300 Stock Indey

Analysis + Discussion (2)

100 Davs of the TSE 300 Stock Index

The fact that the trend is the same

]

is accidental. But the variability i i
does seem similar. £ A
w A /\{’j
2w Af’\/‘ L
. , M/\-/_/
What does this tell us? R L5

Manth

That the TSE trend could have
Occurred When the Serles had no 100 Nave of tha SIMI T ATFD TSF 300 Stk Inday
predictable trend at all - because -

the simulated series was wﬂ
designed to have no predictable -
. f'w\(\/

TSE 300 Index

trend. E

Manth

2

21



Pattern lllusions in Time Series

Apparent trends can be useless for prediction, as is the case in the
symmetric random walk — the level may be useful to guide your actions, but
the trend up or down may not persist. It takes a long time series to
determine whether trends are real or illusions, and even in a long time series
you need some stability in the mechanism to infer anything.

An example of this is in randwalk.xls

|

Back to Case Study
43 Jv

Random Walk

Time Series Plot

Simulation — Symmetric Random Walk (p=0.5)
Random Walk with Variable Step Sizes
RandWalk.xls

Back to Case Study
u 7]
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Auto Insurance

1. The situation....

Context

B15-02 wllte

axpaioncs with 100 astomen

2. Analysis and conclusion

Analysis and Discussion

3. Concepts

Stability of Averages (1)}
-Spreading the Risk

e company tkes in more than i pays ol

- C——

4. Techniques
Variability of Averages & Totals(2)

Awerages have an SD halis =
(e SDofthe odgiral measuremenky 5

e averge wiizs by +- 10, then aloll of fhe n hings averaged will vy
by+ W0n L ' L

Exmmpte- The “Hisky Compomy™ ko m sverage retam of $1.38

am 5D ol 13 The e facting

idepemlentl & 138 410 _(jj o L3912 Incfeerwornds,
e 2% e

T =
1o achieve completely i pracfice.

. C——

Context

46

Annual Suppose we pay $5 every day for auto insurance. The company
receives 5x365 = $1825 in one year. If | have no accident the company
keeps the $1825. If | have an accident, suppose the average cost is $6,000.
Also, suppose the company has determined that my probability of having an
accident this year is 1/5=0.2. will the company make money?

With one customer, the company could not be sure. But with 100 customers,
here is what would happen according to several simulations of a years
experience with 100 customers:

23



Analysis and Discussion

Analysis and Discussion{2)

Evenl - - -

=i Analysis and Discussion{1}
G000-1|
2o ———
] Tl raph sk what

would kappen i fhe

s

ad 188 wach policies.

Each sguare is fhe

oulcome of cwe year's

e

The simtation

suggests that the.

oy mcalie 3 proit
- ASS cud of 58S years
expesiemce.
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Analysis and Discussion(1)

ProfitiPolicy/Year,100 Policies, Simulated for 500 Years

The graph shows what
would happen if the
insurance company
had 100 such policies.

Each square is the
outcome of one year’s
simulated experience.

T

Frequency

The simulation
suggests that the
insurance company will
only make a profit in
499 out of 500 years’ Pro
experience.

48
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Analysis and Discussion(2)

Even though a single policy in Although the 100 policies could
which_ an accident must be paid possibly have lost the company
out will cost the company $417,500, and could possibly have

6000-1825, i.e. result in a loss profited the company $182,500,
aif $41_75’ the aggregated_ . the realistic range of outcomes is a
ergggte gl(\:/:/e a?/];tgfoé?;bg)“c'es 1S profit in the range ($200, $1150).
' This is the range of outcomes 95%
of the time.

g T 158 P St b 888 Tamin

49

Stability of Averages (1)
-Spreading the Risk

Averages are more stable than the spread of possible values.
The insurance company can spread the risk across many policy holders.

The insurance company sells this service to policy holders — which is why
the company takes in more than it pays out.

Back to Case Study
50
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Variability of Averages & Totals(1)

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.

Example: Policy outcomes average $625 and have an SD of $2683.
Then the average outcome 100 policies is still $625 but the SD of this
average is 2683/ /100 =$268.30

The total of the 100 policy outcomes averages $62,500 and has an SD
of 100 times $268.30 = $26,830.

51
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Investment Risk

1. The situation.... 3. Concepts

Conbext Averages and Variability

Famers, Irvesiors,

reduce yourrisk.

Be

imedmert: L
borrs, eq i ard el cstale. kieally, br fhe bedt dversioion, he
& shouldbe &

we show

e
2. Analysis and conclusion 4. Techniques
Analysis and Discussion Totals of Independent Variables

1. Real Data 2 Simulation

52
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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.

53 H@

Analysis and Discussion

1. Real Data 2. Simulation

Analysis and Discussion{1} ‘ Analysis and Discussion{4)

Analysis and Discussion{2) ‘ iy e e
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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?

55

v

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
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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
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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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Transient Patterns

Pathern llusions in Time Series
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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
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==t Dot Plot
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s Time Series Plots
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Variability of Averages

Variability of Averages & Tolals(w

Variability of Averages & Totals(2)
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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
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Back to Case Study
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Scatter Plot

75

Time Series Plots

Smoothing
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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.





