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Automated Business Intelligence
for Instant Game Supply

Cr. Stephen
Wade

We show that a set of business rules combining pack-level
data, store-level parameters and game-level performance
metrics can be used to completely automate the speci-
fication of instant tickets to be supplied to retail stores.
Stores served by the automated method in a 26-week test
increased sales and were relatively protected against the
clogging effect of a slow-moving game, compared to stores
served by conventional means.

By Dr. Stephen Wade, Washington's Lottery

Background

The Lotterny sales representa-
tive wha calls on a particular
store knows things about that
store that no one else knows, An
analyst at Lotbery headguarters,
who can compare that store to
hundreds of similar stores, may
know things about the store
that the representative does not
know, Both kinds of knowledge
may be of use in handling the
routine, week-to-week business
of the Lottery, such as supply-
ing each retaller with instant
tickets. Thousands of small
decisions (fike “Should we send
the store another pack of Lucky
Sevens this week?™) are made
somawhers in the Lottery every
day. Is there any way for the
representative’s knowledge and
the analyst's knowledge to influ-
ence these small decisions? And

would that have a positive effect
on the business?

Washington's Lottery now has
experience that answers both
of these questions, “Yes." This
experience was gained in a proj-
ect called the Business Rule Test,
or BuRT. BuRT combined three
distinct levels of information in
attempting to determine the
“best order™ of instant tickets
to send to a store. The most
granular or “lowest™ level of
informaticn dealt with individual
games and particular packs of
tickets, associated with a store.
At a distinctly higher level, sales
representatives provided infior-
mation about how they wanted
the store to look, in terms of
categories of games, and head-
guarters described the sales
history of each store interms of

these categories. At the highest
level, we created performance
metrics both for categories of
games and for individual games,
at a statewide level,

We used these three levels of
information in precisely-defined
and consistent ways to deter-
mine how many packs of each
game to send each of B0 retail-
ers, each Monday for 13 weeks.
A computer program was at the
heart of BuRT. Each week this
program calculated the number
of tickets of each game likely to
be needed at each retailer. It
estimated the number of tickets
of each game on hand in each
store. |t specified an order that
would cover the retailer's needs
for a set peried of time,

Lales representatives have direct
control owver a set of parameters
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that factor into the calculations
for each store. The need for
each game is cahculated acoord-
ing to the statewide popularity
of the game in the previous
week, and the usual trade in
each retailer, Acceptance of the
system by both sales represen-
tatives and retailers has been
high — althowugh the original
‘test’ set of retailers numbered
anly 60, more than 300 retailérs
are currently being served by
the test system.

Although BuRT was conceived
more as an enhancement to
process efficiency than to sales,
ir fact the 60 test stores sus-
tained an increase ininstant
ticket consumption, compared
to retailers who have not par-
ticipated, during the first six
months of the program,

We thus consider that the
business rules expressed in the
test software are sound, and
provide a sufficient basis for
full automation of instant game
orders. The next section of this
article describes these busi-
ness rules, and the final section
discusses outcomes.

Business Rules

Games belong to categories.
Currently in Washington we dis-
tinguish 10 categories of games,
differentiated on price, play
style, and prize type.

We calculate each retailer’s
average rate of sales in each

category. We represent this in
tickets per week, Each week we
re-calculate the average rate

of sales aver the past several
weeks,

Representatives choose, for
each retailer, the maximum
number of different games to
stock in each category. We call
this the width of the categony.

Representatives choose, for
each retailer, how many weeks'
worth of tickets should be on
hand in each category. We call
this the depth of supply in the
category.

We calculate the number of
tickets needed by the retaiter
im the category as the average
rate of sales, multiplied by the
desired depth of imeentory.

We determine which games in
each category to supply, and
how many tickets of each game,
according to the relative popu-
larities of the games at a state-
wide level,

It is in the selection of games
and the apportionment of
tickets that the headguarter
analyst’s knowledge is applied.
Each week, each game on the
market can be described as haw-
ing a certain level of activated
imeentory (tickets available for
purchase) and a certain rate of
consumption [based on valida-
tion of winning Hckets). The
quotient: [rate of consump-
tion]/[tickets available far

purchase] is the turn rate of the
game. The whole category of
tickets can also ke described
by a turn rate. A game that has
"average” popularity has a turn
rate like that of the category.

A highly popular game may
have a turn rate twice or three
times the category average. For
CONYENIENCE WE SXpress popu-
larity as inindex: [turn rate of a
game]/ [turn rate of its catego-
ry], where the “average” game
has a popularity index (Pl) =1,

Qur aim is to fill each retailer’s
need by selecting the mast
popular tickets amaong those
available to ship, and providing
gquantities of each game accord-
ing to its current popularity, For
example, suppose that the rep-
resentative has indicated that
wiet are to supply a retailer two
Eames in a particular categorny.
From among the games we can
ship, we select the two with
the highest Pl: suppose one
has Pl =2, while the next-best
has Pl=1. Suppose this retailer
needs 300 tickets in the cat-
egory. Wewould aim to assure
that the retailer has 200 tickets
of the moare popular game, and
100 of the other game.

When we launch a new game,
we temporarily assume that

it is the most popular game in
the cabegory. We assign it a Pl
of 2 in the first week, and use
its market Pl thereafter, This
results in all retailers (wha sell
that category of tickets) getting
a supply of the game in the first
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week: resupply follows depend-
ing on how the game performs.
We anticipate the launch of a
new game by trimming the in-
ventory level of the garme it will
likely displace. At each store, in
each categony, there is 3 “|east
popular garme in the category™,
This will not be the same game
in all stores, since the width of
the category varies from one
store to another. In the week
before launch of a new game in
the categony, we supplied only
as many tickets of that least
popular game as seemed likely
to be consumed in the week.

We may or may not make a
shipment to this retaller, de-
pending upon how many tickets
in these games appear to be on
hand.

In evaluating the stock an hand,
wie are concerned only with the
games that are currently ship-
pable. A retailer may or may not
have other games, and the au-
tomated system does not try to
manage that. We evaluate each
pack of tickets exclusively by
locking at the validations it has
produced. If no ticket from the
pack has ever been validated,
we consider that all the tickets
in the pack are available for
sale. If some tickets have been
validated within the past week,
wi o on to calculate the tatal
number of tickets likely sold (by
multiplying the total number

of validations, the overall odds
of the game, and a factor that

carrects for unclaimed win-
ners in each category]. Ifthe
differance between the size of
a full pack and the numbser of
fickets sald is greater tham the
retailer’'s need, we consider
that the partial pack is sufficient
bo support the trade and we

do not send another pack. On
the other hand if a pack has
produced no validations within
the past week, we consider that
it may mot ke able to support
the trade in the next week, We
do not count any tickets in this
pack at available for sale,

In specifying the number of
packs to ship, we round up.

If we calculare a need of 210
tickets and the tickets come in
packs of 100, we send three
packs. We try to err on the side
of too much rather than too
little inventony.

The Test and
its Outcomes

Stores not served by BuRT were
served by our current business
system. Inthis system, one of
several inventory specialists,
with access to gaming system
pack infarmation, reviews cach
account periodically and places
an order as needed. These spe-
cialists have access to the same
diata used by BuRT, but typi-
cally make their decisions on
the basis of whether and when
packs have changed status (for
example, from "activated™ to
“settiad”).

For the test, we implemented
these rules as Visual Basic fior
Applications code within Micro-
soft Excel. Inthe first weeks,
BuRT distributed explanatory
calculations and "suggested or-
ders” by e-mail to twelve sales
representatives, each of whom
had five stores in the test. The
representatives then entered
the arders for fulfillment by
our warehouse, The represen-
tatives soon asked whether

the arders could be uploaded
directly to our shipping system.
This has become our standard
procedure: full automation,
with informational reports go-
ing to the representatives.

Sales representatives in Wash-
ington receive incentive pay
based largely on Instant sales
at their stores. Consequenthy
they tend to Scrutinize any in-
novation for s impact on sales.
Their willingness to manage
their retailers through the cate-
gory-level contrals provided by
BuRT was thus a significant vote
af confidence. Mor, evidentlhy,
was this confidence misplaced:
objective measures confirm

an increase in consumption of
instant tickets from the test
stores, compared to all other
stores during the same period
of time,

In particular, we found that
during the first 21 weeks of
2011, 77% of the week-to-week
variation in instant ticket con-
sumpticn in the 60 test stores
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could be accounted for by a
predictor based on consump-
tign in all ether stores that were
active throughout the year, This
predictor and Its one-standarnd-
deviation confidence limits are
shown in the chart below, for
all of 2011 up throwgh early
December. Predicted consump-
ticen each week is shown by
open circles, actual consump
tion by solid trianghes. During
the first part of the year, the
actual sales were sometimes
abrove and sormetimes below

prediction. After the start of
BuRT In June, actual consump-
tien is consistently higher than
predicted. The size of the
increase is 5, 75%.

Many of the sales representa-
tives were initially skeptical that
state-level information on the
relative popularity of different
games would be helpful in their
particular stores. Experience
shows that stape-level infor-
mation is useiul; this doees not
contradict the idea that slightly

more granular information may
be more useful stll.

Although representatives were
free to adjust depth of inven-
tory as they wished, most kept
their settings close to the 1.5
or 2 weeks provided as default
values. The effect of this is that
stores that sell a high wolume of
tickets find just what they need
when they get their weekly
shipments, Stores that sell a
tow wolume of tickets (rela-

tive to the size of a pack) may

BuRT Retailer Instant Game Consumption
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sometimes in fact hawve several
weeks' supply.

Mo process other than physi-
cal inspection of stores is likely
to be completely accurate in
determining when the last
ticket of a pack is truly pone.
If a player buys a whole pack
and holds the winning tickets
without validating them, BuRT
wiuld treat that pack as "full™
If players buy half of a pack and
then no more, BuRT would treat
that pack the same as one that
was fully validated. Fortunately,
some degree of uncertainty
about individual packs seems
to be tolerable when there are
appropriate conkrals in the sys-
tem, such as the ability of the
individual sales representative
to adjust depth of imentony in
each category, at each store. In
a store where players frequent-
Iy buy and hold whole packs of
%20 tickets, the representative
can specify degper inventory
for this category. 1f in the same
store 51 tickets move slowly,
the representative can specify
thinner inventory there.

An intended effect of these
business rubes is that the most
popular games receive the
greatest exposure across the
miany retailers. Conversely,
when a particular game proves
to be significantly less popular
than athers in its categorny, it
may be offered for sale at fewer
locations (since not all retail-
ers show all available games),

and it is not supplied to amy
lecation in amounts greathy in
excess of need. These actions
should tend to prevent “clog-
ging" stores with slow-moving
inventory.

BuRT performed according to
this intent. One game launched
during our test [Mumber 1045,
“Roaring 205" did not develop
a typical popularity profile as in-
dicated by the Popularity Index
{Pl) metric: it never achieved
“average” popularity, and over
16 weeks an the market its PI
averaged 0.6, Taking returns
from retailers into account, only
about 40% of the tickets printed
in this game will ultimately be
activated. We can contrast how
imventory levels of this game
developed in the state peneral-
Iy, and in the stores that partici-
pated In BuRT during the life of
the game.

We use Activated Inventory

[ Al, as described above) to
represent the abundance of a
ticket in retail distribution. We
tracked the abundance of all
games in the same category as
game 1049 [52 non-extended
play games) launched after
March 1, 2011, Just before
BuRT started in June 2011,
these games had similar abun-
dance in all stores statewide,

The slow-mowving game 1049
launched in the week end-

ing 08/10,/2011. Statewide, it
accounted for 28% of the &lin

the category four weeks after
lawnch. In the BURT stores it
never accounted for mone than
21% of Al. Owerall, the “share-
of-pipeline” of game 1049 in
the BuRT stores was about 70%
of that in other stores. The
BuRT stores wera thus relatively
protected against the "clog-
ging" effect of this game,

In summary: we hawe shown
that a set of business rules com-
bining pack-level data, store-
level parameters and game-lev-
el performance metrics can be
used to completely automate
the specification of instant
tickets to be supplied to retail
stares. Stores served by the
automated method increased
sales and were relatively pro-
tected against the clogging
cffect of 3 slow-moving game,
compared to stores served by
conventional means.

Washington's Lottery expects to
benefit from increased opera-
tiomal efficiency as all cur sales
representatives learm how o
manage their instant ticket
business in each retailer by
game categories. Although the
Micrasoft Excel implementation
built for the test is not meant
to support routine business, we
are confident that the simple
business rules identified above
can be implemented on 3 suit-
able platform to enable routing
and complete automation of
the order-specification process. B
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