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PROPORTIONAL ADVANCEMEN T

fro m

REGIONAL PROGRAMMING CONTEST S

John R . Metzne r
Computer. Science Departmen t

University of Missouri-Roll a

There have been seven ACM Internation-

al (nee National) Scholastic Programming

Contests .

	

While the first two had an ope n

or invitational makeup, the last five hav e

used a system of regional contests to iden-

tify capable teams for advancement to th e

International Contest .

	

The regional struc -

ture chosen was the one available withi n

ACM, the divisions used for its Regiona l

Representatives ,

The contest is administrated by an in -

formal version of corporate organizatio n

with a Chairman in the role of Chief Exec-
utive Officer and a Panel of Judges serv-

ing as a Board of Directors .

	

It is th e

Panel of Judges which deals with polic y

and procedure issues as the contest struc-

ture expands and evolves . Advancement t o

the International Contest is only one o f

the equity issues they perennially treat .

Others include the eligibility requirement s

for team members, the availability and ap-

propriateness of contest programming lan-

guages, the " home field " advantages of fa-

miliar dialects and editors, and the inher -

ent disadvantages which smaller school s

have when competing with larger ones,

The reaction of the Panel of Judges t o
this situation has been, to say the least ,

deliberate .

	

For two years they acknowledge d

the problem, discussed possible remedies ,
and deferred action in the hope that th e

condition would abate or disappear wit h

time .

	

When it stubbornly persisted, th e
Panel of Judges agreed upon the idea o f

seeking a National Contest host site whic h
could accomodate more than 22 teams (tw o
per U .S . Region - the initial advancemen t
practice) and then award extra advancement s
on merit ; for example, to regions affordin g
contest experience to large numbers o f
teams .

	

The more flexible advancement prac-
tice would also permit encouraging respons -

es to inquiries from areas not previousl y
participating, such as Europe and Australia .

However, the logistic reality is tha t
hosts capable of accomodating more than 2 2

teams well are extremely scarce . The tra-
dition of holding the International Contes t
in conjunction with ACM's Computer. Scienc e

Conference dictates the locale of the con -
test and restricts the search for a hos t
site to an economical bussing radius .

	

B y
this time, the difficulty in finding hos t
sites to accomodate more than twenty team s
or so had prompted two regions to spli t
their contests into two sub-regional con -
tests .

The allocation of advancements ha s

been a particularly tenacious equity ques-

tion .

	

It has been on the agenda of the an -

nual meeting of the Panel of Judges in ev -

ery one of the last five years .

	

The basis

	

The inbalance in regional participa -

for this concern is shown in Table I .

	

That

	

Lion levels persisted .

	

To alleviate th e

table shows the numbers of teams participa- problem with " bonus " advancements it woul d

ting in Regional Contests over the last

	

be necessary to locate a host site capabl e

five years .

	

Each region's participation is

	

of accomodating far more than 22 teams .

also given as a percentage of all teams par- Having a contest field of that size woul d

ticipating that year,

	

The disparities are

	

also dilute the funds available as Partici -

striking and appear to be persistent .

	

In

	

pation Grants to the point where qualify -

the 1978-79 contests, a team placing third

	

ing schools might he financially unable t o

in a region hosting 25 teams (top 12% at its advance their teams .

	

So, reluctantly, pro -

contest) did not earn an advancement to the

	

portional advancement was adopted for th e

National Contest while a team in another

	

1983 International Contest .

	

To avoid ram -

region had only to place in the top half at

	

pant uncertainty and the disabling effect s

its contest to advance,

	

of late or unreported regional contests ,

the participation levels of the prior con -

test year were taken as a basis .

	

The fiel d
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TABLE I

REPORTED REGIONAL PARTICIPATIO N

	

1978-79

	

1979-8 0

Region

	

Teams 2

	

Teams %

Allegheny

	

7

	

5 .1

	

15

	

8 . 8

Capital

	

8

	

5 .8

	

8

	

4 . 7

East Central

	

25

	

18 .1

	

25

	

14 . 6

Greater N .Y .

	

10

	

7 .2

	

14

	

8 . 2

Mountain

	

14

	

10 .1

	

12

	

7 . 0

North Central

	

21

	

15 .2

	

28

	

16 . 4

Northeast

	

6

	

4 .3

	

10

	

5 . 8

Pacific

	

5

	

3 .6

	

6

	

3 . 5

South Central

	

17

	

12 .3

	

20

	

11 . 7

Southeast

	

21

	

15 .2

	

27

	

15 . 8

Southern Calif .

	

4

	

2 .9

	

6

	

3 .5

	

1980-81

	

1981-82

	

1982-8 3

	

Teams 2

	

Teams 2

	

Teams 2

	

14

	

7 .2

	

18

	

9 .7

	

16*

	

6 . 4

	

9

	

4 .6

	

11

	

5 .9

	

14

	

5 . 6

	

29

	

14 .9

	

25

	

13 .4

	

36

	

14 . 5

	

14

	

7 .2

	

8

	

4 .3

	

9

	

3 . 6

	

17

	

8 .7

	

13

	

7 .0

	

18

	

7 . 2

	

28

	

14 .4

	

33

	

17 .7

	

41

	

16 . 5

	

16

	

8 .2

	

16

	

8 .6

	

19

	

7 . 6

	

7

	

3 .6

	

6

	

3 .2

	

8

	

3 . 2

	

23

	

11 .8

	

23

	

12 .4

	

40

	

16 . 1

	

32

	

16 .4

	

24

	

12 .9

	

33

	

13 . 3

	

6

	

3 .1

	

9

	

4 .8

	

15

	

6 . 0

Total

	

138

	

99 .8

	

171 100 .0

	

195 100 .1

	

186

	

99 .9

	

249 100 . 0

No Report, Estimated from Hearsa y

size was left flexible so that the numbe r
of teams accomodated could vary, dependin g
upon host site capacity from year to year .
The effect of this practice is shown i n
Table II .

The absolute and percentage level s
of participation given in the first tw o
columns are repeated from the prior table .
Added here are columns showing absolut e
and percentage advancements and the dispar-
ity for that year as percentage differ-
ences .

	

The absolute and percentage ad-
vancements under the proportional basis

for the 1983 International Contest ar e
given next .

	

The rightmost column show s
the drastic reduction in disparit y
achieved . Whether our practice shoul d
minimize the maximum absolute value in tha t
column or the sum of squares of its entrie s
is a technical nicety open to discussion .
However, equity is visibly improved .

This same information can be presente d
in a form much closer to the student con-
testant ' s concern for equity .

	

In Table III ,
the advancements are computed as percent -
ages of each region's competing teams .

Region

TABLE I I

PARTICIPATION AND ADVANCEMENT S

1981-82

	

1982-8 3

Teams %T Advs . TA %A-%T

	

Advs . TA'

	

%A'-% T

Allegheny

	

18

	

9,7

	

2

Capital

	

11

	

5 .9

	

2

East Central

	

25

	

13 .4

	

2

Greater N .Y .

	

8

	

4 .3

	

2

Mountain

	

13

	

7 .0

	

2

North Central

	

33

	

17 .7

	

2

Northeast

	

16

	

8,6

	

2

Pacific

	

6

	

3,2

	

2

South Central

	

23

	

12 .4

	

2

Southeast

	

24

	

12,9

	

2

Southern Calif .

	

9

	

4 .8

	

2

	

9 .1

	

-0 .6

	

2

	

8 .3

	

-1 . 4

	

9 .1

	

+3 .2

	

2

	

8 .3

	

+2 . 4

	

9 .1

	

-4 .3

	

3

	

12 .5

	

-0 . 9

	

9 .1

	

+4 .8

	

1

	

4 .2

	

-0 . 1

	

9 .1

	

+2 .1

	

2

	

8 .3

	

+1 . 3

	

9 .1

	

-8 .6

	

4

	

16 .7

	

-1 . 0

	

9 .1

	

+0 .5

	

2

	

8 .3

	

-0 . 3

	

9 .1

	

+5 .9

	

1

	

4 .2

	

+1 . 0

	

9 .1

	

-3 .3

	

3

	

12 .5

	

+0 . 1

	

9 .1

	

-3 .8

	

3

	

12 .5

	

-0 . 4

	

9 .1

	

+4 .3

	

1

	

4 .2

	

-0 . 6

Total

	

186

	

99,9

	

22 100 .1

	

24 100 . 0
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TABLE II I

Region

REGIONAL PLACEMEN T

Top %

1981-8 2

Advs .

TO ADVANC E

Teams

1982-8 3

Advs . Top %Team s

Allegheny 18 2 11 .1 16 2 12 . 5

Capital 11 2 18 .2 14 2 14 . 3

East

	

Central 25 2 8 .0 36 3 8 . 3

Greater

	

N .Y . 8 2 25 .0 9 1 . 11 . 1

Mountain 13 2 15 .4 18 2 11 . 1

North

	

Central 33 2 6 .1 41 4 9 . 8

Northeast 16 2 12 .5 19 2 10 . 5

Pacific 6 2 33 .3 8 1 12 . 5

South

	

Central . 23 2 8 .7 40 3 7 . 5

Southeast 24 2 8 .3 33 3 9 . 1

Southern

	

Calif . 9 2 22 .2 15 1 6 . 7

Largest-Smallest 27 .2 7 .6

That is, a team has to place in the top o f
at its Regional to advance, and the n ' s o f

the various regions should be equalized t o

the extent possible .

	

Proportional advance-
ment reduced the spread in these percent -

ages dramatically in spite of the effect s

from basing advancements upon the prio r
year's levels of participation .

	

The inte -

gral nature of the problem places a lowe r

bound on reducing the spread ; if regiona l

participation had remained constant, th e

spread in 1982-83 would have still bee n
over 7 percent .

Proportional advancement is open t o
a number of arguments . One is that com-

puting activity is not equal across AC M ' s

Regions, which were originally based upo n

general population figures .

	

True, bu t

they're the only districts ACM has and AC M

Council itself gave up on redistricting ,

finding that distance problems in geogra-

phically large regions would be made wors e
by districts drawn to equalize ACM member -

ship . Departing from ACM's Regions woul d
deprive the contest structure of the sup -
port and participation of Regional Repre -

sentatives it now enjoys .

It may be argued that post-secondar y
schools are not evenly divided among ou r

regions .

	

This consideration is behind th e

practice of counting teams which partici-
pate in regional contests rather tha n

counting schools .

	

Regional contests ma y

admit more than one team from a singl e
school and many do, accomodating secon d
teams on a " space available " basis .

	

So, a
region with fewer but larger schools ca n

offer wider participation by hosting mor e

than one team from each school .

Perhaps teams at regionals are not th e
right counts to base proportional advance -

ment upon .

	

This gets at philosophica l
questions about who the contests are in-
tended to serve . The motives of the volun-
teers staffing the contest effort have bee n

to benefit ACM by bringing its presence t o
as many students as possible in the form o f

the best contest experience that resource s
p ermit .

	

Contests open to students withou t
regard to their ACM or Student Chapter af-

filiation will reach the most students .
for many, the contests have been the firs t

form of contact with any ACM activity .

	

I n
some instances, contest participation ha s
kindled a spark of interest which has le d

to the establishment of a Student Chapter .

In any case, participation in Regional Con -
tests is the point at which ACM resource s

come into play .

	

If there are heats o r
qualifying contests which use ACM resource s
in reaching more teams than are shown i n

these tables, they have not been mentione d
in the reports of contest structure, prob-
lem set, and results each region is aske d
to submit each year .

Delaying the " payoff " for increase d
participation by using the previous yea r ' s

team counts as the basis for proportiona l
advancement is just one of many anguishe d

compromises forced by the realities of con -
test administration .

	

The planning cycl e
for the International Contest spans mor e
than a year .

	

One of the reasons for it s

length is to relieve the crush of dutie s
falling upon its volunteers in the fina l

three or four months before the contest .

Having to allocate advancements, exchang e
information, check contestant eligibil.ities ,
calculate participation grants, and respon d
to numerous inquiries would intolerably ta x

the contest ' s administration during the cru-
cial period of peak effort just before th e

International Contest, when the Regiona l
Contest organizations are no longer in plac e
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to help .

There are other operational problems ; th e

time available for teams to make travel an d
funding arrangements would be greatly re-

duced .

	

Teams in all regions would be lef t

in a state of uncertainty until the las t
Regional Contest is held and reported .

	

A

snow storm or system failure could easil y

force a Regional Contest scheduled for ear -
ly December to be postponed until Mid- -
January when school sessions resume . Whil e
beyond control, the resulting delay in op -

portioning advancements could well imperi l

the International Contest .

	

Consider als o

the plight of the Regional Contests i f
their organizers didn't know how many ad-
vancements they had to determine clearl y

and fairly and if their participants did n ' t

know how well they had to place to advance .

There remains the argument that pro-
portional advancement doesn't necessaril y
identify a field of the most capable teams .

To approach that ideal would take a greatl y

expanded and concerted effort far beyon d
the resources available . The uncertaint y
inherent in comparing teams that did no t

compete in the same contest are so grea t
that it could be attempted only after for-

cing all regional contests to be held th e
same day, using the same problem set . Eve n

then, the effects of variations among con -

test systems, conditions, and environment s

would cast serious doubts on the validit y

of the process .

Another tack would be to leave the re -

gionals as they are but use the performan-

ces of each region's teams to bias the num -

ber of advancements the region would re-
ceive the following year . This presume s

that the performances of advancing team s

are a reliable indicator of the prowess o f

that region's teams which did not advanc e
and that the strengths of all teams ar e

likely to be present the following year ,
after a substantial fraction of the parti-

cipants have graduated . The presumption s

may be valid, but they are at least debat-

able .

Regardless of whether or not propor-
tional advancement can be improved, it onl y

has to perform more equitably and produc e

a more balanced field than the former pro-
cedure of allocating two advancements t o

each region .

	

It certainly has done so i n

1983 .

	

Two thirds of the 24 teams score d

3 to 5 solutions on the 6 problems posed .

The region earning four advancements ha d
three of its teams finish in the top si x

places .

	

In fact, the First Place team a t
the International Contest would not hav e

been included in the field if its regio n

had had one less advancement .

National Scholastic Programming Contes t

Thanks are in order to Dr . Lionel E .
Deimel Jr . of the Department of Compute r
Science, North Carolina State Universit y
for forwarding a revised set of the 198 3
contest problems for publication and t o
his Contest Co-Chairman Dr . Charles P .
Pfleeger, Department of Computer Science ,
University of Tennessee . Dr . Deimel Jr .
traces his contest involvement from tea m
preparation and contest operating syste m
development in the Southeast Region durin g
the late 1970's . He has been a member o f
the Panel of Judges of the Nationa l
Contest since the 1980-81 contest year ,
serving additionally as Chief Judge th e
following year .

	

Dr . Deimel is the curren t
Contest Chairman . Dr . Pfleeger joined th e
contest effort as a judge in the 1978-7 9
season and has remained on the Panel o f
Judges ever since .

	

He was the Chief Judg e
for the 1980-81 contest and Contes t
Chairman the following year .

Dr . John R . Metzner, author of th e
previous article, has been involved wit h
all seven National Contests as a judge an d
was the Contest Chairman for three o f
them . He has been the Contest Co -
Ordinator of the North Central Region fo r
five years, was the Contest Organizer fo r
a regional contest, and twice served a s
Chief Judge for one of its sub-regiona l
contests .
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