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CROSS REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the benefit of U.S. Provisional Application No.
61/510,992, filed July 22, 2011, which is incorporated herein by reference in its entirety

for all purposes.

GOVERNMENT LICENSE RIGHTS

[0002] This invention was made with government support under SP4701-07-A-0001
awarded by the U.S. Defense Logistics Agency (DLA). The government has certain
rights in the invention.

FIELD
[0003] This disclosure relates to supply chain management systems and the process
for determining whether an item managed by the system should be forecasted using a

statistical forecast modal.

BACKGROUND

[0004] Supply chain management (SCM) systems use rules to determine optimal
timing for ordering items, where those items are typically put into inventory. One of the
features that SCM systems implement is forecasting the purchasing criteria for certain
items being managed. ltems managed by the system are determined to be forecastable
or not-forecastable. Forecastability of an item in current SCM systems may be
determined based on one of several techniques that analyze characteristics associated
with the item to test whether the item is forecastable. One such conventional technigue
is the “4 for 10 approach” which utilizes months of demand and total quantity of
demand. If an item passes the test, it's considered forecastable, and an advanced
statistical forecast model is used to predict future demand and future replenishment
plans. If an item does not pass the particular test used to determine forecastability, it's

considered not-forecastable and is managed based on for example min/max levels.



[ 0004] Supply chain managenent (SCM systens use rules to determ ne optinal
timng for ordering itens, where those itens are typically put into
inventory. One of the features that SCM systens inplenent is forecasting
the purchasing criteria for certain itens being nanaged. |tens nanaged by
the systemare determned to be forecastable or not-forecastable.
Forecastability of an itemin current SCM systens nmay be determ ned based
on one of several techniques that analyze characteristics associated with
the item#t st _whether  .the itemis foyecastahle. e such conventi onal
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to busi TN %ﬁ s. In addition, practical application in real world
supply chai i agenment operations shows a high variability in forecasts
fromnonth to nonth. A new approach is needed to determ ne whether an item
shoul d %wlg forecastable or not that is better correlated to business
out come | ows for higher |levels of precision for nmanaging itens.
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be appl} to the historical da by sinulating inyentory .an nment of
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each of the forecastability strategies nmay involve, for each
f or ecastodbe istgrieal dataehy sinagatingiavenigrt manpgsineat ef eanhvitara dorrandd on
forecastability strategy. For each item, a forecasting model or non-forecasting rule may
be selected for inventory management of that item according to the particular
forecastability strategy. Inventory management of that item may be simulated according
to the selected model or rule over a period of time represented by the historical data,

generating one or more business outcomes.

[0007] Generating the business outcomes for each of the forecastability strategies may

involve, for each forecastability strategy, aggregating the business outcomes based on



the sinul ated i nventory managenent of each of the selected itens according
to the particular forecastability strategy. [0008] Sinulating inventory
managenent over a period of time nay represent iterating the inventory
managenent over a plurality of nmanagenent cycles and using the simulated
results of each cycle to sinulate the results of the next cycle. The period
of tinme for sinulating inventory nmanagenent may be at | east a year. [0009]
In some inplenentations, generating business outcones includes generating a
score representing a wei ghted avergge of two or nore busines
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forecastability strategy may i nclude first and second criteria. ltens
meeting the first criterion may be eval uated_according to a first
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[0011] The method may also include receiving user input specifying the weights to use
for each business outcome characteristic, which are then used o generate the weighted

average.

[0012] In some implementations, selecting a forecastability strategy may further
include reporting business associated with each of the forecastability strategies o a

user, and receiving user input representing a selection of the forecastability strategy.

[0013] Implementing the selected strategy may include selecting a forecasting model
or non-forecasting rule for each item for inventory management of that item according to
the selected forecastability strategy. The selected forecastability strategy may include
first and second criteria. Items meeting the first criterion may be evaluated according to
a first forecasting model, items meeting a second criterion may be evaluated according
to a second forecasting model, and at least some items not meeting either criteria may
be evaluated according to a non-forecasting rule. The second forecasting model may

be a simple moving average statistical model.



[0014] In sone inplenentations, the business outcones for each
forecastability strategy may be conpared agai nst busi ness outcones for a
basel i ne strategy using one or nore non-forecasting rules [0015] In another
general aspect, a systemincludes a data repository, a simulation engine,
one or nore conputers, and one or nore storage devices. The data repository
stores historical supply chain nmanagenent data representing past events
associated with a plurality of itens within a supply chain managenent
system _The sinul ati on engine receives a group of predefined
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[ 0021] Each of the inplenentations and exanpl es descri bed herein may be
enbodi ed i n net hods, systens, and apparatus, including conputer prograns
encoded on a conputer storage nedium [0022] The details of one or nore
i npl ementations are set forth in the acconpanyi ng drawi ngs and the
description, below. Oher potential features and advantages of the

di scl osure will be apparent fromthe description and draw ngs. BRI EF
DESCRI PTI ON OF THE DRAWNGS [0023] FIGS. 1, 5, and 6 are diagrans of

exenpl ar, S . 10024] FIG 2 illustrates.exenplary business outcone
char act S0 T 185 Husinass ckidemacaraste P iRia iU RS AP FUBF e e,
[0026] Hhventatyi hlirdBér &K IRRkEXRID | RENadUsisherher AUl GRTEE naRBeA6E SlirchbsE
wei ghts. DETAI LED DESCRI PTI ON
requisitions, and value of purchase requisitions.
[0019] The simulation may receive user input specifying the weights to use for each
business outcome characteristic and may use the specified weights to generate the

weighted average.

[0020] In another general aspect, a non-transitory computer-readable medium stores
software comprising instructions executable by one or more computers. Upon
executing the instructions, the one or more computers receive a group of predefined
forecastability strategies and historical supply chain management data. Each
forecastability strategy represents a set of rules by which to determine whether each
item of a plurality of items within a supply chain management system is to be managed
using statistical forecasting. The historical supply chain management data represents
past events in a supply chain associated with at least two items selected from the
plurality of items within the supply chain management system. The one or more
computers apply each of the forecastability strategies to the historical data in order to
generate business outcomes for each of the forecastability strategies. Based on the
business outcomes, a forecastability strategy is selected from among the group of
forecastability strategies and implemented within the supply chain management system

to manage each of the plurality of items.

[0021] Each of the implementations and examples described herein may be embodied
in methods, systems, and apparatus, including computer programs encoded on a

computer storage medium.

[0022] The details of one or more implementations are set forth in the accompanying
drawings and the description, below. Other potential features and advantages of the

disclosure will be apparent from the description and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS



[0027] Cenerating a statistical forecast for an item can consune
significant human and data processing resources. Organi zations, therefore,
typically classify items as either forecastable or non-forecastable, to
reduce the nunber of itenms for which statistical forecasts are perforned.
Statistical forecasts can be generated for itens that are classified as
forecastable, and itens that are classified as non-forecastable can be
managed in a different nanner such as uslng a sinple business rule which
require S and | e n interaction than a statisti cal
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out cone 200 can be a conbination of values for each of the characteristics
202-210. [0032] Returning to FIG 1, each of the forecastability strategies
104 can be configured in one or nore anal ysis processes and/or statistical
processes that are programred as software into a sinulator (or sinulation
engi ne) 106. The sinulator 106 can be used to sinulate each of the
strategies 104 on a set of nultiple itenms and to determ ne, for each item
whi ch strategy 104 perforns best based on business out cone characteristics.
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scoring process can per or med (o score results from each strategy 104,
for eacten befefireg aeﬁafnmt@n #|s@vedl bubiness atteomencharasipristigs: odesavesas® f or

ol acBvETBl EhardOBrBi 902 FenlEPa f8 An e ed it 0L B! AR Bfotel s cor o
for eactepmsimess wiérsanenecdtad amtamfdte:tétm 408! repremttaﬁa €30 of tihhes thiastheess
out cone_ char aﬁt eristic can i ncI f or exanp he avellt’%lgae I nvent ory

char act ¥PPREALOR FRde;¢f; erfsoasoﬁocpé E’Hhéﬂ%ﬁm tBrV(?@pgrsgef?ﬁE‘?ta Niar acteristic
204, t hesdoblztdd AiANEhHYr RPRAFIHHES HMER MRNSQREMNSRPPENIPhERIHEs iR

characteristic 206, the total back orders generated characteristic 208, and
the cusiusmsity orsiered free thRaeadoe: i Atotel baak ordetsegenniatiedstaraiedsires208

charactg
char act e fes%e: gs:ssth%gﬁ”ﬁtz usg%ms%ﬁ#bg% §E°%;rtdg‘§}q§. t %ﬁ%@g%’té@gﬁlxl ncl ude one
or nor esusmrpetewailt bnmcratﬂramtedeﬂtcszttarebreamterfonbaek bgaret gsmsybeayversigeh as

one or ere ni shnent r.ul es,.. The ore for Bu3| out cone

char act URIEPPERRE e TE BB b cysipeegsier Foine dampl 00 B eSaul at i ng
the inplenentation of the strategy, such as using the S|nulator 106. [0036]
For each forecastability strategy and for each item the scores for each
busi ness outcone characteristic are normalized (304). Normalizing scores
can facilitate conparison of scores, across strategies and across business
out cone characteristics. To conpute no#malized scores, for exanple, for
each busi ness outcone characteristic, a nedian of the scores for the

busi ness outcone characteristic can be conputed. For each strategy, item
and busi ness outcone characteristic conbination, a normalized ratio can be
conputed by dividing the score for the business outconme characteristic for



the strategy and the item by the nedian score for the business outcone
characteristic and then subtracting one fromthe ratio. For exanple,
suppose a nedian score for an itemfor the average inventory
characteristic, fromsinulating five strategies, is forty. Suppose al so,
that for a first strategy that the average inventory score for the itemis
forty and that for a second strategy the average inventory score for the
itemis sixty. The nornalized ratios for the item for the first and second

"0 ( Ca60oqts 204 P B G UG Haly Ry 86020 Bt ot JerstBa P T cach

strategy and for each item the normalized ratios for each business outcone

char act (f(ﬁ}?é %ﬁare vvel ted (306) . For exanple, the or%:jani zation can assign
wei ght s a ttﬁn@gﬁ@ oht%heoféh%ﬁae@@ta@hwcstra&%% Ohcam bpsephigdREe of
t he bus d
ot o1 o e e ok e o et oy PP 40

wei ght égﬁwgmatq@smmabumrmgta@onmgmeaHaﬁaffheralmuiatgrTtuﬁc:a;mlpmt:eechtoset of

Fra o PRl etind B edlesof fiin A B huERR ot Eaha e Sty (T RER,

of wei ghem, mcdrb%tmt@@,sw@péngms bdsarbaleteerdnﬁ:tUsmelss\dmwoZnéé bearabrigtiterFert i cs
are represe te r exanpl e, the col ums 4

aver age PRV t)p\ép%g\;gaanm;ng (‘9’6‘9@?‘%’1 ajgbecast F@SPE@W\*‘S}] W&WC%GBR cT")
col um F&%ﬂts@n éQ)‘é'ttéF‘b§§!ﬁ@é§ oGkl dYedmpAre @iy u%m?%’ 8 Ié‘Q@sm@sé’@ﬁé‘f&r der

count ("BO CT") colum 408, and a custoner wait col umm 410)
cor r espBfEcainghd heuinpiader B itsatescheaugbitione ﬁmsd‘smzoaurmme passpee of vel y.

[ 0039] ey , r 40 each

busi nes{s\q’out %gngzﬁ%r?%bé égglmslﬁccﬁ mS?@%j{]ﬁ %ﬁghg%ngqggé@%%hg\n%% i%dentifier of
one (-assotpatesdowiriyhsimutatingrtae hapagt @mlayszl&tdijtlmémoanm her exanple, the
organi zati on can assign a higher weight to one business outcone
characteristic and a | ower wei ght to other business outcone

char act ppo33]i As sh@ﬁrn i bteptthvat e, e élﬁ%ﬁam’r ﬁ@s tae bt hisesfcapbatLontamedf i f t een
to tvventy t hr ee. th anot her exarrp e, t he orgam zation can asmﬁjn a zero

wei ght if@%éatadrep% y Bd8i dbeJepositosnd 10 sanaler exampies e agsoriatasswitagad by
rows w gRp @eREOHEERSs8hrckBlak na} &eAPgl(ﬁ}ﬁGQnéegi If’I%Hﬁilhged?Td @&%otu‘ﬂﬁ&)t y four.

I f an organlzatlon I'S concerne one busi ness§ outc

char act systemi clhet istodcgjatsita aan omelacen fmagmpla, tmamrlbaircthmmqadataebaselmeght to
t he busi har cterlstlc tra rows, with

ont 1 T HRERR P IAER B AL S B BB matiof T £l e Bimbe Br Bubial ¢ n

i dent i fit@mst Mheaimulaérangaznzaed e mﬁar@@sjawo@ﬂaﬁwmeﬁe PScaRBEy W) ht to
t he avera%z%l nventory characteristic. Assigning such a ght can tend to

resul t FIMURRdRE Passage Qilimg agd & apalyee REG smfgﬁa!ﬁrr@@mng elaébmf they i n
smal | ergipyesiade ouryesi @ Yem ﬁg;o%né??ié!f e 4t d(sg‘ro@’(meﬁutﬂgﬁro}’mstﬁé’r es are

computed, for each strategy a or eac Item For exanple, for each
strat egﬁi}wﬂﬁiOi 1@6n Charsinmaaionr 06 xansimeilaye, s‘ooemmiain reel e manthdg petiodsinmi ng
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conpar e&hcﬁmf&thetstrat@@ae T eagba conti@edsu tmasiynusator @06 and the simulator 106

can simulate the implementation of a respective strategy 104, using actual historical

demands, and can compute business outcome characteristics that result from

implementing the respective strategy 104.

[0034] In further detail and as other examples, the simulator 106 can use a model fit
period of historical demand data to define a strategy 104 and to establish applicable

parameters. For each strategy 104, forecasts can be generated by exposing the



[0041] Returning to FIG 1, in step three 112, business outcone results
received as output fromthe sinulator 106 fromeach strategy are revi ewed.
For exanple, summary scores for each strategy for each item can be
conpared. For each item a "best" strategy for the item can be determ ned,
such as a strategy for which the sinulation produced a | owest summary score
for the item [0042] In step four 114, the best-performng forecastability
strategy 104 can be reported to and approved by an approval body and

P nC oo stifuidior D8 & BAGH SRRk arhBuft. Bk by Wirad % f PRETHANES cot o

f or ecastaghially hgppériag.c Byrdcastseplithih @@ e ekdsthysad they Wk B8 tappistein,
repl eni shnent nodel . or other business rule to use for the item In ste

p
six 1188 Rfﬂauqtt%rﬁ% ¥elem. sHeh ap ggaerptivgsimylatadsbyysf éﬂatPBa’aOrtﬁ lsadéimeon EPR
or APS §y8&®iRceDIER aﬁ‘ﬁlc%@téch?eéoe PREOAIRF Ve or%”tf!ad&?@%cfo?&ec# Qlﬁng RGP 0

managenent of itens. FI G I'l'lustrates conponents i mul ati on
syst em 8e8ocigtrd d@ﬂmNaiw cﬁrewmrenmw idaolande §rom atwslout papothean bs02, for

rodel s, gt SRR cRle e dbrebRbCacc ke et BRs Sckrosy RO Wb 504
A si mul sgdood uofillqaberests, 206 Measupe custoehdravaititimié.at e i npl enent ati on of the

nodel s using historical data. The sinmulati on conponent 506 can neasure
busi ness out cone characteristics (e.g., characteristics 508, which can

i ncl UdeLOd%] Chﬁéla!hb%" thlati6 s h%@%oﬁ%t%tﬁséﬁﬁ%eﬁfbcé& EArfhe phribfhegtsh model .

[ 0044] r exarrg’ , a scoring conponent 510 can conpute sunmmary scores for
each of SERIELP foférﬁ@ChfS@’ﬁt%/cWWeeaChAten@r fanexarmplenFKard duslrajas @i ght s

212 to ahemgle ABEECi00 BF SEAAERIEI S HE Drodhie SRS ATBAENToS10 car

nornmal i ze summarize scores ove 'h"respect to
FIG 3. ex@rﬁﬁ%pyﬁm simallatet 1@anFusea@tnfow@ismmiltwstramgymr Badh ttemewal uat e
busi ness_out.cone ,results and oth su ts roduc i nul ation
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pl an aceutcagie, c@rmt@nmmﬂﬁﬂddéﬂf@ﬂeﬁ&:ﬁﬂf@% @&ér@éé mvfeﬁtﬁeﬁ?bh@@%{‘er@flger S,
stewardshi p tradeoffs, nean absolute percent error 2§§ , forecast bias,

or ni ni #92ithg tefak replenishsrentasdersansnated Chéwcésmrﬁ'ﬁl ﬂ[ed@i%]quﬁnﬂém si on
CO”pone%so%?aQe&mh%nHére% &l%@ﬁttor%rsg &Ehét{@ ﬁ% 5 CRQI Bgckaorg?%el for

each item For exanple, tens can aSSI orecasta with a
parti cugamet‘ﬁtﬁde@mawtagstlmm mﬂébetueﬁbmdﬁ\rm&ﬂlmeehmm;sme APaLthet ed as

nonf or e | articular replen nt _or .ot her business rule
Coci 11 BShERt Sl aPRibi<Gits an e, ATl P RS SBBo B can
be | oadelthratteristosacan 9e ub®d.OTBe sredasthbility SRéEiIas chAlindinagd ene st aloren of the
sel ected forecast or repleni shnment nodels for respective itens.

complex forecast models, and one or more business rules, such as one or more

replenishment rules. The score for each business outcome characteristic can be

computed for a strategy, for example, by simulating the implementation of the strategy,

such as using the simulator 106.

[0036] For each forecastability strategy and for each item, the scores for each
business outcome characteristic are normalized (304). Normalizing scores can facilitate
comparison of scores, across strategies and across business outcome characteristics.
To compute normalized scores, for example, for each business outcome characteristic,
a median of the scores for the business outcome characteristic can be computed. For
each strategy, item, and business outcome characteristic combination, a normalized

ratio can be computed by dividing the score for the business outcome characteristic for



[0047] A reporting conmponent 518 can be used to create one or nore reports.
For exanple, an itemreport can be produced which color codes itens
according to a forecastable / non-forecastabl e classification and accordi ng
to an associ ated forecast or repleni shnent nodel. A conparison conmponent
520 can be used to conpare results for an item across strategies, where
each strategy may apply different forecasting nodels to different itens.

For exanpl e, the conparison conponent 520 can be used to plot service and
cost tradeoff information, for results obtaingﬂ fromsjmulating multiple

model s. HeoBrRipgy-pis the itam RyJom BIRLIAT SArR JoranP SUSARSE QUM BRardCigERist i ¢
conput eégé)t’ﬁér%ﬂtﬁ%ting BRe 371 18 200, $3P cREmBREHudYsel NAcRRET S8dr@ RSt an
described in associatton with the process 300, according to sone

i npl eneitertfootie. avEhagssiywertoncotaraalerisiic, ifioe sicudating fiveestedtegiess's foty.and 500.

[ 0049] m i udes . S ; age

Gevi ot S9BPoYE bR AR S b RE BREA S By Rt s e R T

620, 63£brty6eigrii M]?foara&sdcbhe Eﬁamwahe@vaﬁgeg?%rﬁammé)iw tlﬁéﬂﬁm'h‘b Siﬁw- ocessor
610 is abl e of processing.instryctions for execution wthin the system
600. 1 n1BRGONTHARSEIANGS TNe (tRE) frbe S8 and SIoPRd SrateAbee  heatass

Pr ocess yenidiy BRabRhistitRlAMRNEAELIGRd 4970 RUOQeRS Qr1)&H 105380 40)~t {iy, eaded
processor. The processor 610 is capable of processing instructions stored
in the respPecivedR0 or on the storage device 630 to display graphical
information for a user interface on the input/output device 640. [0050] The
menory 620 stores information within the system 600. In one inplenentation,
t he menf0087§2Bor sach steatpgy end feradehliermdde notmalizedretiosfor emshbasiness t he

menory 620 i s vol atile nmemr ' In anot her .inmpl enent.ation, .t menory
520" 4 Qg dhatfetptetiardopiotiet Tobaudiy SiRee JhaDEAIEAEY Epsslh apabi &
of provixdighls RE&CHSHIRER dlEorhB @habeté&Btie Obasedrorna inphamensfahe on, the
storage device 630 is a conputer-readable medium In various different

i npl enehesinesheytceme chamcigistigdoitbe ommmizalipnpd he nareygizediralie faeeree, a hard
di sk deui.c LGl di j s i 8.

i nput/ Oﬁ{;%ﬁegssﬁéﬁe/t?@@egﬁwgr%drt%r{f/slt%gﬂnlctﬁepﬁﬁl)tgﬂ?p???g%?ﬁéﬁgﬁé@ggg]ﬁ? Eﬂfsyst em
600. | nbosinessplieometcitbrasieristivetd opupitea pattof seaighied Geordsnidreaeb sirategyboar d
and/ or ie}%hqt%\r/ri\ ce. In another inplenmentation, the input/output device

640 i ncgﬁ%ﬁr

[0038] For example, FIG. 4 illustrates a table 400 which includes, in each row, a
combination of weights for business outcome characteristics, where the characteristics
are represented by columns. For example, the columns 402-410 (e.g., an average
inventory (“Avg Inv") column 402, a replenishment count (‘PR CT") column 404, a
replenishment quantity (“PR Qty”) column 4086, a back order count (“BO CT") column
408, and a customer wait time (“CWT") column 410) correspond to the business

outcome characteristics 202-210, respectively.

[0039] An organization can, for example, assign equal weights to each business
outcome characteristic, as illustrated by a row with identifier of one (associated with
item one being analyzed). As another example, the organization can assign a higher
weight to one business outcome characteristic and a lower weight to other business
outcome characteristics, as illustrated by rows with identifiers of ten and fifteen to

twenty three. As yet another example, the organization can assign a zero weight to one
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di splay unit for displaying graphical user interfaces. [0053] The features
descri bed can be inplenented in digital electronic circuitry, or in
conput er hardware, firmnare, software, or in conbinations of them The
apparatus can be inplenented in a conputer program product tangibly
enbodied in an information carrier, e.g., in a machine-readabl e storage
devi ce, for execution by a programuabl e processor; and nethod steps can be
performed by a programrabl e processor executing a pr ogr am of instructions
to performfunctjons of the described inp|lenpentations b %Fer on i nput

dat a and"’é‘é%rbéhsi"ﬁﬁs GHiopMe characigrsiias; g8 dluskatedrRysrowsnv

advant age ezl léie'v@n%‘ﬁa&feeﬁoéﬁd ?v@émytfcﬁfr W&gé%:ztahéﬁ s@é&@ﬁé‘d‘@vﬁl@bﬁiyon a
progranmabl e system i ncl udi ng at | east one progranmabl e processor coupl ed
to receiong kugingsavytqonre cmrac@ﬁstlcf toerprganization CARRSHIN ajane han@red

: nst rucha'e?éb?\t%1 t(gﬂ{eabl?siﬁés%%@yrﬁé%%ra%ierlsﬁé%s ﬁﬂf‘trétga%& rﬂ ﬁ\ and at
east one out ut er programis a se ruc i ons that
can be um'-mlliflem ofdeblty six: ﬁcrmhxlaﬂqﬁé vas |Iimstmtembptheetrow @ithdddrdifier thresthai n

activity or .bring about a ce n,resu uter pro can be witten
oy PETRiEAOD e R Buiig PeToaRt stk 3P B or B BT pr ot ed

| anguagenarafdtistic. PRBIgAMgIRRhAYREighd cam ¥erlddtb PestINiR! ééibd!ﬁn%? strafdgdtckhat one
program or as a_ nodul e, conponent,” subroutine, or other unit suitable for

use i n kKavehteicaly sesdltedinemaller amaae IseniasBl e processors for the
execution of a program of instructions include, by way of exanple, both
general and special purpose mcroprocessors, and the sol e processor or one
of nul t [@P40]pRebusingrts Fi6G. Ansurkinady sdores appit@nputedntar &lakch stratqgyaressor wi | |

receive C S and data from,a read-onlLy nmenory. or. a random access
renor y SPeRgeH (SORE ERTFERTRE ot B3k ahaRay p et Erobicdbef. ¢ SHRBRAELE g
I NSt r ucktoreScatsk @@Tﬂp@tlédw&mmyé% ésyocfétélf WQ@htétﬁédfdJét ipesémand dat a.
CGener al Lfé a conputer will also include, be operatively coupled to

conmuni P@”ﬁnﬁ{'or‘éné sEategy Naviigsa '%Qﬁﬁé!@ﬁ“@fé’\ﬁc@&'sf%‘s%ﬂ‘%ﬂ@%ee‘éﬁt a files;
such de

remvabpgﬁgﬁglpg%%gﬁ%ﬁgggk?l 8gf ?(é@gﬂg%ghﬂpcal ﬁ Qﬁfrﬁm% orage deV| ces
suitable for tangi bly enbodyi ng corrput er programinstructions and data

son conlii41L, ReRafY G2Te: B R S iTEE Tekpdo st s oSN aTR
devi cesputpagfret thediimkigte Ut f&@nlaﬁcﬁrmtedyadré réViskedaradr reﬁanwlsendma!gs;

magnet 0- opt i di sks; and DVD- ROM dj sks. The processqgr and the
menory &% ehdo rs%?ﬁmﬁf ﬁ*—%@ 199“3“8?”1 SRR SPAPRERY. ff, Orgahdtem, 2 ‘best

(appl i Céirat@@yﬂicﬂﬁﬁéfﬂeﬁ: EaW §QH%E&H1|:%CT GULH 8- 2 sttt é‘_’ﬂor-ﬁﬂw@’ﬁ e slmufdtion
interaction with a user, the features can be inplemented on a conput er
havi ng QFQﬁU§9¢§90W@$ﬁW@@E§hS%eéOYGR¢ itesat hode ray tube) or LCD (liquid
crystal display) nmonitor for displaying information to the user and a
keyboard and a pointing device such as a nouse or a trackball by which the
user cafo0d2pvindsep fgut1 1o thehipe st qrapiorming ﬂoﬁélﬁa@labﬂhxe sfra‘@gg:ﬂé)st cambde

i npl enent e uter, s stemtha i ncl udes a bac onent, such
ho” s aattpctist Ve AnaGPRraiEd Y3 SRBIVE! hpdin S Eractes i on Eitve SR RALEg gt

appl i catri ®etepemveer 18%?1@@::1‘1@51@?'196 cBRMOUBsUt Pitdnh dlaskiebtisiegata Jet any waiich
conponent, such as a client conputer having a graphical user interface or

an | nt efPiiesthensiectedioregatalilityistrataayiopeashisem ardeowdowisdheferscatt t he _
system %@epm ORBRMERE oYY oﬁﬁ%}?&fqe@g%!}i%%@e%ﬁh{aﬁerﬁa r??t\%g%]}wf%at Ion
ne I KS

such as a co i cation networKk communi cat 1 on
i ncl udethegteg claasifigdljoradataNet And is deedrtqnatmoducam ERRwrARS tgstaimngutthe

I nternets the repository 110, and used for the ongoing management of items.

[0043] FIG. 5 illustrates components of a simulation system 500. The simulation

system 500 includes a model component 502, for accepting definitions of one or more
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[ 0057] The conputer system can include clients and servers. A client and
server are generally renote fromeach other and typically interact through
a network, such as the described one. The relationship of client and server
arises by virtue of conputer prograns running on the respective conputers
and having a client-server relationship to each other. [0058] A nunber of

I npl enment ati ons have been descri bed. Nevertheless, it will be understood

t hat various nodifications may be nade mﬁthout departing fromthe spirit

and sco th i sclosure,
comput ef SRR eGSR Biact Milets. Ry U BU8negs pis (60, o lisirlse by
predef i mestidl MpaeaS04bIA simulsidraé@ab@tont 606 tah eafRsitaimilale st rat egy

a set of rules by which to determ ne whether each itemof a

t
LFE: gflegfyb@‘—ﬂ"qrﬁ%tw Qlitoe, md&i%wa@ Yiserisehdaan dgenimulalipgcomponentoYecainaged
usi ng shaddstitd 6A4inéSY SRBShHeharacteristich ‘?&E' %haﬂaclﬂérﬁh% 568! wRIkRRLY itddhd

managenent data representing past events-i'n a su hai n associated with
at | easthe olaracteristicse?(:2 € withaaspend tpFid. 82)|f¢)lyean‘h rlnt)éﬁls Wi thin the supply

chai n managenent system appl yi ng each of the forecastability
strategies to the historical data in order to generate business outcones

for eaci0®f4]t Rer &xarepiash 3bbding yoraboréreF165an compute summary scores for each
of multiple items, for each model. An organization can assign weights 512 to one or
more of the characteristics. The scoring component 510 can normalize, weight, and

summarize scores, as described above with respect to FIG. 3.

[0045] An analyst-can use an evaluation component 514 to evaluate business outcome
results and other results produced by the simulation component 506. For example,
models can be compared based on best demand plan accuracy, a minimum demand
plan accuracy cutoff, fewest back orders, stewardship tradeoffs, mean absolute percent
error (MAPE), forecast bias, or minimizing unfilled orders, to name a few examples.

[0046] A decision component 516 can be used to select or to confirm selection of a
model for each item. For example, some items can be classified as forecastable with a
particular forecasting model specified. Other items can be classified as non-
forecastable with a particular replenishment or other business rule specified. item
classifications can be output from the system 500 and can be loaded, for example, into
a production system, for implementation of the selected forecast or replenishment

models for respective items.

[0047] A reporting component 518 can be used to create one or more reports. For
example, an item report can be produced which color codes items according to a
forecastable / non-forecastable classification and according to an associated forecast or
replenishment model. A comparison component 520 can be used to compare results
for an item across strategies, where each strategy may apply different forecasting
models to different items. For example, the comparison component 520 can be used to
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selecting a forecastability strategy from anong the group of
forecastability strategi es based on the business outcones; and

i npl ementing the selected forecastability strategy to manage each of the
plurality of itens within the supply chain managenent system 2. The
conmput er -i npl ement ed nmet hod of claim1, wherein applying each of the
forecastability strategies to the historical data conprises: for each of
t he forecastability strategies for each of the selected itens of the

plurali e n for ast n on-f casting
Ful'et P ROBltER restdmsisaRin ot fouBhALE SbpRRATRYS siiuafsy m-B6FE
forecastnahjdlsty strat egy,; si mul ati ng |nventory managenent of that
item according to the selected nodel or rule over a period of tine

represented by the historical data; and
[0048] FIG. 6 is a schematic diagram of an example of a generic computer system

600. The system 600 can be used for the operations described in association with the
process 300, according to some implementations. The system 600 may be included in
the systems 100 and 500.

[0049] The system 600 includes a processor 610, a memory 620, a storage device
630, and an input/output device 640. Each of the components 610, 620, 630, and 640
are interconnected using a system bus 650. The processor 610 is capable of
processing instructions for execution within the system 600. In one implementation, the
processor 610 is a single-threaded processor. In another implementation, the
processor 610 is a multi-threaded processor. The processor 610 is capable of
processing instructions stored in the memory 620 or on the storage device 630 to
display graphical information for a user interface on the input/output device 640.

[0050] The memory 620 stores information within the system 600. In one
implementation, the memory 620 is a computer-readable medium. In one
implementation, the memory 620 is a volatile memory unit. In another implementation,

the memory 620 is a non-volatile memory unit.

[0051] The storage device 630 is capable of providing mass storage for the system
600. In one implementation, the storage device 630 is a computer-readable medium.
In various different implementations, the storage device 630 may be a floppy disk

device, a hard disk device, an optical disk device, or a tape device.
[0052] The input/output device 640 provides input/output operations for the system

600. In one implementation, the input/output device 640 includes a keyboard and/or

pointing device. In another implementation, the input/output device 640 includes a
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generating one or nore business outcomes based on the sinulated inventory
managenent of the item 3. The conputer inplenented nmethod of claim2,
wherei n generating the business outcones for each of the forecastability
strategies involves, for each forecastability strategy, aggregating the
busi ness outconmes based on the sinulated inventory managenent of each of
the selected itens according to the particular forecastability strategy.
4. The conputer-inplenented nethod of claim2, wherein sinmulating inventory
manageney; ver. er od of tine represents iterating the inventory
mnageﬁ%pl%‘/@?‘t fi"@l SPIaMRd §rappIcRL S éWEﬁ‘ ®cl es and using the sinulated
results of each cycle to sinulate the results of the next cycle. 5. The
conput er - @Eﬁ nented nmet hod of claim6, wherein the period of tinme for

si mul at il®} bafertyraseinssahes can dedmplemarted indigital elgstroptigcircuitry, or in
conput ercnh1’|!ii?1Ité?‘"F%'Pél\ﬁ"gre”}‘%Frﬂ\ﬁ}gréjfsthva?é“oiL in combinatidE6ehBnY %ﬁgdd?gtu@l&\hnes S
out cones CO I SeS gener at i ng a score repr esent | ng a wel g aver age of
two or werimplmenied & 8icampeterriregians pragindt tangibly embediedrin selinfotrhalipra

forecas tcgplcalr, 5%, 34 BRSSPIl Sto PRI A 16 Sk RERSH BY Sbr3GinfiRanle

processor; and method steps can be performed by a programmable processor
executing a program of instructions to perform functions of the described
implementations by operating on input data and generating output. The described
features can be implemented advantageously in one or more computer programs that
are executable on a programmable system including at least one programmable
processor coupled to receive data and instructions from, and {o transmit data and
instructions to, a data storage system, at least one input device, and at least one output
device, A computer program is a set of instructions that can be used, directly or
indirectly, in a computer to perform a certain activity or bring about a certain result. A
computer program can be written in any form of programming language, including
compiled or interpreted languages, and it can be deployed in any form, including as a
stand-alone program or as a module, component, subroutine, or other unit suitable for

use in a computing environment.

[0054] Suitable processors for the execution of a program of instructions include, by
way of example, both general and special purpose microprocessors, and the sole
processor or one of muitiple processors of any kind of computer. Generally, a
processor will receive instructions and data from a read-only memory or a random
access memory or both. The elements of a computer are a processor for executing
instructions and one or more memories for storing instructions and data. Generally, a
computer will also include, or be operatively coupled to communicate with, one or more
mass storage devices for storing data files; such devices include magnetic disks, such
as internal hard disks and removable disks; magneto-optical disks; and optical disks.
Storage devices suitable for tangibly embodying computer program instructions and

data include all forms of non-volatile memory, including by way of example
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7. The conputer-inpl enented nethod of claim®6, wherein the business outcone
characteristics conprise at | east one of average inventory, nunber of
backorders, average custoner wait tine, nunber of purchase requisitions,
and val ue of purchase requisitions. 8. The conputer-inplenented nethod of
claim7, wherein each business outcone characteristic is normalized
according to a nedian value for that characteristic. 9. The
conmput er -i npl enent ed net hod of claim6, further conprising: receiving user

[ th f h '
R o 1
aver age.devit@s; Magnetgiskesadipd Eﬁ@ﬁbﬁﬁbrﬂ”@ﬁé‘k@%r@f reﬁicﬁ:lame]dlsl’ld“hﬁéﬁrfét@a ecting

a forecas; Idlfl ty strate conpr reporting the business
out come P, $kst 809 file- mdd?v@ﬂ’eOMdﬂiél@asT%pma?S@tmt@g.r@%m%/ @Nyser ;

and be sdp%?é?hé’dt@@ byYSEF :nb&%}%ﬂratéé i, @ﬁ'-ﬂﬁ%'(gﬂaiﬁtaﬁéﬂtj %Pééiﬁ@l a%g?r?ted circuits).

forecastability strategy f anong 't he gr ecast
strat egi es.

[0055] To provide for interaction with a user, the features can be implemented on a
computer having a display device such as a CRT (cathode ray tube) or LCD (liquid
crystal display) monitor for displaying information to the user and a keyboard and a
pointing device such as a mouse or a trackball by which the user can provide input to

the computer.

[0056] The features can be implemented in a computer system that includes a back-
end component, such as a data server, or that includes a middieware component, such
as an application server or an Internet server, or that includes a front-end component,
such as a client computer having a graphical user interface or an Internet browser, or
any combination of them. The components of the system can be connected by any
form or medium of digital data communication such as a communication network.
Examples of communication networks include, e.g., a LAN, a WAN, and the computers

and networks forming the Internet.

[0057] The computer system can include clients and servers. A client and server are
generally remote from each other and typically interact through a network, such as the
described one. The relationship of client and server arises by virtue of computer
programs running on the respective computers and having a client-server relationship to

each other.
[0058] A number of implementations have been described. Nevertheless, it will be

understood that various modifications may be made without departing from the spirit

and scope of the disclosure.
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11. The conputer-inpl emented nethod of claim 1, wherein inplenenting the
sel ected forecastability strategy conprises, for each of the plurality of
itens, selecting a forecasting nodel or non-forecasting rule for inventory
managenent of that itemaccording to the selected forecastability strategy.
12. The conputer-inpl emented nethod of claim1, wherein the selected
forecastability strategy conprises a first criterion associated with a
first forecasting nodel such that itens neeting the first criterion are
evaluat%g ccording.to the first forecasting nodel, a second criterion
associ at Bgﬂfph"ﬁegg%ond forecasting nodel such that items meeting the
second criterion are evaluated according to the second forecasting nodel,
and a non-forecasting rule such that at |east sone itens not neeting the
first orl-secér@prepyteeimplemestasmpthede®mutsingdi ng to the non-forecasting

rule. 13. T q A=Y ; J i e, second
forecasting %c?g\ﬁ Hgg gg&éllb %4)%@%@'5/%8 %%?%é@&gﬁ éﬁdﬁ%%&ﬁ%ﬁ%ﬂaﬁi[ﬁz he
conput estratgalyeapresedtimgea setlobfulas i whith tekdetezining Wwhethes eaels gemuif@ones f or
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conpri sististical forecagtirdat a repository storing historical supply chain

managenent data, representing past events associated with a plurality of
i tems wit hi nfeeesiipphiptarical sURRIY Shaindmtnagpsantdata representing past events in a

supply chain associated with at least two items selected from the plurality of items within
the supply chain management system;

applying each of the forecastability strategies to the historical data in order to
generate business outcomes for each of the forecastability strategies;

selecting a forecastability strategy from among the group of forecastability
strategies based on the business ocutcomes; and

implementing the selected forecastability strategy to manage each of the plurality
of items within the supply chain management system.

2. The computer-implemented method of claim 1, wherein applying each of the
forecastability strategies to the historical data comprises:
for each of the forecastability strategies,
for each of the selected items of the plurality of items,
selecting a forecasting model or non-forecasting rule for inventory
management of that item according to the particular forecastability
strategy;
simulating inventory management of that item according to the
selected model or rule over a period of time represented by the historical
data; and
generating one or more business outcomes based on the simulated

inventory management of the item.
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a sinmulation engine that receives a group of predefined forecastability
strategies, accesses the historical managenent data, and applies each of
the forecastability strategies to the historical data in order to generate
busi ness outcones for each of the forecastability strategies: and

one or nore conputers and one or nore storage devices storing instructions
that are operable, when executed by the one or nore conputers, to cause the
one or nore conputers to perform operations conprising: selecting a

forecast,abil i strate rom.a rou f orecast t st rategies
based off e TBE SPBLLST dpleseued Birdhod St BnBhetedh PR B g thufh ety

i mpl eﬁeﬂhtd@ﬁwésf'f@r eadiest e fé@cﬁ@@ﬁﬂ@b@t}dtéy e§1irfv@‘l\%}’fdr@aﬁﬁm@@@a§taﬁlhty0f t he
pluralit items within the supply chaln managenent system 16. The

syst em @ﬁ"atﬁgai aIarsgatinesihi hysiness siuirames baseshen %ﬁwiat@%mﬁetory
for ecastidioientbf 838 beRe!dNS Hrié QbLig|ng Bl PlriclRk 16edusbibhe

forecastabi ity strategies eac ast two 1tens selecte
t he pl ustibiegy. of itens, sel ects a forecasting nodel or
non-forecasting rule for i nventory managenent of that item according to the
particular forecastability strategy;

4, The computer-implemented method of claim 2, wherein simulating inventory

management over a period of time represents iterating the inventory management over
a plurality of management cycles and using the simulated results of each cycle to

simulate the results of the next cycle.

5. The computer-impiemented method of claim 6, wherein the period of time for
simulating inventory management is at least a year.

6. The computer-implemented method of claim 1,
wherein generating business ocutcomes comprises generating a score
representing a weighted average of two or more business characteristics; and
wherein selecting a forecastability strategy comprises comparing the generated

sCores,

7. The computer-implemented method of claim 6, wherein the business outcome
characteristics comprise at least one of average inventory, number of backorders,
average customer wait time, number of purchase requisitions, and value of purchase

requisitions.

8. The computer-implemented method of claim 7, wherein each business outcome

characteristic is normalized according to a median value for that characteristic.
9. The computer-implemented method of claim 6, further comprising:

receiving user input specifying the weights to use for each business outcome

characteristic; and
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simul es inventory managenent of that item according to the sel ected node
or rule over a period of tinme represented by the historical data; and
generates one or nore business outcones based on the simulated inventory
managenent of the item 17. The conputer-inpl enented net hod of claim 15,
wherein the sinulation engine generates a score representing a wei ghted
average of two or nore business characteristics; and wherei n the one
or nore conputers select a forecastability strategy by conparing the

generated scores er- t hod of claim 17, wherein
t he busi ness 8@9&'&%“&%&?@ O%esneg%ﬁ‘jge &ltgﬁéé@'iaggne of average
I nventory, nunber of backorders average custoner wait tinme, nunber of

pur chase requisitions, and val ue of purchase requisitions.
10. " The computer-implemented method of claim 1, wherein selecting a forecastability

strategy comprises:

reporting the business outcomes associated with each of the forecastability
strategies to a user; and

receiving user input representing a selection of a forecastability strategy from
among the group of forecastability strategies.

1. The computer-implemented method of claim 1, wherein implementing the
selected forecastability strategy comprises, for each of the plurality of items, selecting a
forecasting model or non-forecasting rule for inventory management of that item

according to the selected forecastability strategy.

12.  The computer-implemented method of claim 1, wherein the selected
forecastability strategy comprises a first criterion associated with a first forecasting
model such that items meeting the first criterion are evaluated according to the first
forecasting model, a second criterion associated with a second forecasting model such
that items meeting the second criterion are evaluated according to the second
forecasting model, and a non-forecasting rule such that at least some items not meeting

the first or second criteria are evaluated according to the non-forecasting rule.

13.  The computer-implemented method of claim 12, wherein the second forecasting

model is a simple moving average statistical model.
14.  The computer-implemented method of claim 1, wherein the business outcomes

for each forecastability strategy are compared against business outcomes for a baseline

strategy using one or more non-forecasting rules.
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19. The conputer-inpl enented nethod of claim17, wherein sinulation engine
recei ves user input specifying the weights to use for each busi ness outcone
characteristic and uses the specified weights to generate the wei ghted
average. 20. A non-transitory conputer-readabl e nedium storing software
conprising instructions executable by one or nore conputers which, upon
such execution, cause the one or nore conputers to perform operations
conpri si ng: receiving a group of predefined forecastability

strat egi,gs, h.forecastability strategy representing a set of rules by
whi ch tggdet gfsﬁﬁse@q\ﬁﬁ@lpﬁgmgeach itemof a plurality of itens within a

suppl 'y chai namatagpmtdrysisimiisrical i phpdaae thatdigBthent ahiasebfadenting .
forecasting; receivi ng% hi storical su % chai n managenent data representing
past evé’ﬁﬁge‘{eﬁ’f%a%ﬁ?ﬂﬂ Gd Withianp I ealibeoltests WthiR ssunpbashainypanasementel ect ed
fromthgygbm;al ity of itenms within the supply chain managenent system
applying  each of the forecastability strategies to the historical data in
order to gen@sinelationengivs thalireosivss Agrowachpretiefimerd farecasiahilitpistrategies,
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strategies to the historical data in order to generate business outcomes for each of the
forecastability strategies: and

one or more computers and one or more storage devices storing instructions that
are operable, when executed by the one or more computers, to cause the one or more
computers to perform operations comprising:
selecting a forecastability strategy from among the group of forecastability
strategies based on the business outcomes generated by the simulation engine;
and
implementing the selected forecastability strategy to manage each of the

plurality of items within the supply chain management system.

16.  The system of claim 15, wherein the simulation engine applies the forecastibility
strategies to the historical data by,
for each of the forecastability strategies,
for each of at least two items selected from the plurality of items,
selects a forecasting model or non-forecasting rule for inventory
management of that item according to the particular forecastability
strategy,
simules inventory management of that item according to the
selected model or rule over a period of time represented by the historical
data; and
generates one or more business ouicomes based on the simulated

inventory management of the item.
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I npl enmenting the selected forecastability strategy to nanage each of the
plurality of itens within the supply chain nanagenent system

17.  The computer-implemented method of claim 15,

wherein the simulation engine generates a score representing a weighted
average of two or more business characteristics; and

wherein the one or more computers select a forecastability strategy by

comparing the generated scores.

18.  The computer-implemented method of claim 17, wherein the business outcome
characteristics comprise at least one of average inventory, number of backorders,
average customer wait time, number of purchase requisitions, and value of purchase

requisitions.

19.  The computer-implemented method of claim 17, wherein simulation engine
receives user input specifying the weights to use for each business outcome
characteristic and uses the specified weights to generate the weighted average.

20. A non-transitory computer-readable medium storing software comprising
instructions executable by one or more computers which, upon such execution, cause
the one or more computers to perform operations comprising:

receiving a group of predefined forecastability strategies, each forecastability
strategy representing a set of rules by which to determine whether each item of a
plurality of items within a supply chain management system is to be managed using
statistical forecasting;
receiving historical supply chain management data representing past events in a supply
chain associated with at least two items selected from the plurality of items within the
supply chain management system;

applying each of the forecastability strategies to the historical data in order to
generate business outcomes for each of the forecastability strategies;

selecting a forecastability strategy from among the group of forecastability
strategies based on the business outcomes; and

implementing the selected forecastability strategy to manage each of the plurality

of items within the supply chain management system.
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