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Introduction

Like most companies, Uscar Mayer has a forecasting system which is never
quite good enough to please everybody. Recent changes to the company’'s
physical distribution system have made forecasting an even greater challenge,
After we could no longer improve the statistical algorithms used to forecast,
attention focused on developing tocols to evaluate forecasts in the proper
historical context, What this paper describes is not so much a forecasting

system, but a system to review and override the forecasts that have been
generated.

Business Environment

Oscar Mayer Foods is the nation’'s largest producer of processed meats.
Product is distributed nationwide through a network of 11 refrigerated
digtribution centers (DC’s). Each DC has an assigned base of customers which
it services, and for which it receives a weekly forecast.

Due to the perishable nature of our product, the desire to maintain a high
level of custemer service carries a great deal of risk. Simply put, if we
carry too much inventory it may go "overage" before it can be sold. This

makes inventory planning a balancing act -- having enough inventory to f£ill
orders, while not so much as to go overage.

Forecasting at the DC/Item level has been made more difficult by volatility
in the physical distribution system. In recent years several DC’s have been
closed, and new ones have been opened. Each change entails a shift in the
assignment of customers to DC's. The result is that a DC’s literal shipment
history is not necessarily representative of future demand at that DC. The
DC’s current customer base may have little resemblance to its customer base
of a year ago (or even a week ago). More than likely, customers have been
added from a closed DC, and customers lost to a new DC. Evaluating forecasts
with respect to a DC's literal shipment history becomes worthless -- you are
not comparing apples to apples.

The forecast evaluation problem was solved by development of a SAS/AF¥
application which generates "fabricated" shipment history. By merging
customer-to-DC assignments with demand history at the customer level, we can
fabricate history for a DC based on a specified customer base. This lets
local inventory planners evaluate forecasts in the proper historical context.
We devote the remainder of this paper to the specific workings of the system.

Data Files

Generation of fabricated history requires raw historical data at the customer
level, and a file of customer-to-DC assignments. Our history files go back
to 1987, and contain roughly four million records per year. These files
update each week through batch jobs. Records are keyed by customer number
(SAS* variables ROUTE and ACCOUNT), item number (ITEM), week ending date
(WEDATE), and the DC which shipped the product (PLANT). We also keep the
amount of product ordered (ORDER) and filled (FILL).
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The assignment file 1s maintained on a SAS/FSP* screen by our Corporate
Distribution department. The screen (shown below) is keyed by customer
number. It contains other information about the customer (name, city, state,
sales center, when they last ordered product, and their relative size) which
makes the file easier to maintain, Most important, the file designates the
DC’s from which the customer should be shipped.
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Because most DC’s do not handle the full product line, a customer might be
assigned to different DC’'s according to the category of product. We have
three categories: Oscar Mayer (red meats), Louis Rich (processed turkey),
and Louis Rich Chill Pack (fresh, unprocessed turkey parts)., By item number
we identify the proper category, and thereby assign the appropriate DG,

For each category of product there is a "NORMAL" DC and a "NEW" DC. Normal
is, of course, where the customer normally pulls its product. The new DC is

used in conjunction with the "FROM," "THRU," and "PERM" fields to indicate an
upcoming reassignment,

We are able to time-phase assignment changes by identifying a "new" DC and
putting the effective date in the FROM fileld. " If this reassignment is
permanent, we indicate with a "Y" in the PERM field. 1If only a temporary
reassignment, we can specify a THRU date after which the assignment goes back

to the NORMAL DC. We can also leave THRU blank for an indefinite temporary
reassignment.

Maintaining Customer Assignments

Maintaining the accuracy of customer assignments is extremely important,
Since assignments are also used in the forecasting system, each assignment
error results in demand attributed to the wrong DC.

Weekly batch jobs monitor the assignment file and perform several maintenance
functions. For example, when a permanent reassignment takes effect the old
NORMAL DC is replaced by the NEW DC. Another very important maintenance
function is the detection of assignment violations.

Violations are detected by comparing each customer's assigned DC with the DC
from which they actually pulled product. Some violations have a reasonable
explanation and can be ignored (e.g., a truckload quantity shipping straight
from the manufacturing facility rather than through the DC). Other times,
violations indicate an error in the assignment file that must be corrected.
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Fabricated History Reports

We have created several versions of fabricated history reports. Some of
these run in weekly batch jobs, while others are submitted on request. The
most useful report has been the "10 Week Forward/Backward History," which can
be requested by a corporate or DC planner through their SAS/AF menus. This
is the only report we will discuss.

The "10 Week ..." report shows the last ten weeks of history, along with the
next ten weeks from one year ago, (Thus, if we are currently in week 31, the
report would show weeks 21-30 of this year, along with weeks 31-40 of last
year.) This time frame is usually enough to judge forecasts and target
inventory levels over the next several weeks.

Below is the screen where planners enter their request. The DC is specified,
and the planner selects either actual or fabricated history. Actual history
is what literally shipped from the DC. Fabricated history is what literally
shipped to those customers assigned to the DC on the given date -- no matter
what DC actually shipped the product. In the example, we are requesting
fabricated history based on assignments of 07/21/91. We are also requesting
the past ten weeks, and the next ten weeks (from a year ago), and to have the
report expressed in pounds.

(L0t SALES PLANNING SYSTEN £t PFR=ADD REQUEST FFOsFORWARD )
$003  TEX WEEX DC HISTORY Btig PFIETLT PFY=BACKWARD

BC: 413 MEMCASILE ~  (Enter 3-digit plant code)

SHOW ACTUAL SHIPMENTS - OR - "FABRICATED® WISTORY BASED ON CUSTOMER ASSIGNNENTS OF M.E. 07/21/%1 (RMSDD/YY)
(Leave blank for actua) DC shipsent history}
{It you want °“fabricated® bhistory, enter the Sunday W.E. date for the current week or a future week.)
{1f you asked for "dabricated® history, print 1isy of the assigned custoser dase: N (Y/M})

SHOM LAST 10 NEEKS OF SHIPMEMIS: Y (Y/N)
SHOM MEIT 10 WEEKS OF SHIPMENIS: ¥ (Y/M} (Next ten weeks froe one year ag0)

SKOW SHIPMENTS Id SOIES OR LBS: L (B/L) (Default is LBS)

.............. -y

INSTRUCTIONS: Wil (PFY) to add a request. Hit {PF3} to exit and subait the report job.

Specity the DC whose history you wish to see,

11 you want 3 “fabricated® history based on the DC's assigned custossrs, specify the week whose assignaents
yow want to use, This sust be the Sunday W.E. date of the current week or any future wesk, You CANNOT ask
for assignsents of a past week because the systes does not save that infaraation.)

Specify whether you want history for the last 10 weeks and/or history for the next 30 weeks fros one year ago.

L Indicate wheiher you want the report expressed in BOIES or L3S. )
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For comparison, we show two versions of the report, one with the fabricated

history requested above, and another using actual history. As you can see,

the two versions are quite different. This is because Newcastle is a new DC
which has undergone several assignment changes over the last few months. In
.particular, note that there is no actual history for last year because the
facility did not exist.

j
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Technical Considerations

The merging and summarizing of large history and assignment files utilizes

considerable computer resources. Whenever possible, you should subset the

files before merging, to extract only the needed records. After merging, you

may be able to delete additional records prior to summarizing customer level

dafa tg the assigned DC level. For ad hoc reporting, you can often extract

z?mz those customers and items of interest, thereby saving much Processing
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Conclusion

We have discussed the difficulties of forecasting and inventory planning in a
volatile distribution environment. Whenever a distribution center’s customer
base is changed, the DC's literal shipment history becomes worthless, because
it no longer reflects the DC's current customer base. We have shown how
"fabricated"” history can help solve this problem.

A SAS system was developed to maintain history and assignment files, to merge
these files by customer, and to summarize the results according to assigned
DC. This process generates the "fabricated" (as opposed to "actual") history
which can be valuable to the forecaster and Inventory planner.
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