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CHAl'TER   I 

DoD MODEL 

1.1 Background 

In August 1968, an advisory group from the Military Services and DSA 

(Defense Supply Agency, now called Defense Logistics Agency) was convened 

for the purpose of revising DoD Instruction A140.ll, "Peacetime Operating 

and Safety Levels of Supply," June 24, 1958. The results of the group's 

work was a new Instruction, DoD Instruction 4140.39, "Procurement Cycles 

and Safety Levels of Supply for Secondary Items," July 1970 [4]. The 

supply management concepts and techniques embodied in the new DoDI are 

quite different from those that were followed within the US Army Materiel 

Development and Readiness Command (DARCOM) under the old Instruction. 

These new techniques were believed to be superior to the old in terms of 

requisition fill per dollar of inventory investment and it was postulated 

that improvement in supply performance ought to be discernable at the 

Inventory Control Points (ICPs) after they had been in use for a long 

enough period of time for the new requirements levels to take affect. 

The implementation of the DoD model was only a part of the automation 

and standardization of many aspects of supply management at the ICPs. The 

automated standard system is called the Commodity Command Standard Svstem 

(CCSS). As part of CCSS a pre-implementation evaluation of expected results 

was made [5]. This evaluation indicated better cost/performance could be 

achieved as a result of improvements in several areas beside the computa- 

tions of safety levels and order quantities. These areas include improve- 

ments in such areas as the requirements determination time, the forecast 

of annual demand, the .admiais'-.r-i'tiva lead <rlmn and procurement delivery 

slippages.  The development of diese .«reis should be kept in mind when 

the statistics for performance and cost are presented in Chapter 2. 

Performance statistics were gathered from the Military Supply and 

Transportation Evaluation Program (MILSTEP) from as far back as records 

were kept (September 1973) to the end of 1976 (December). 

 - 
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In order to normalize the comparison - that is, to compare supply 

performance before and after Implementation of 4140.39 at equivalent 

demand rates, inventory investment, etc., - data was obtained from 

the Army Budget Stratification System. While this data was not available 

for so far back as the performance data, there was enough available to 

allow these normalized comparisons to be made. 

This report will describe the DoD model in very general terms, in 

particular pointing up how it differs from the previously used model. 

•• TMtt^iythe^iwdBi' ti»^^ . , •• :—: 

system used at the ICFs to compute the management parameters necessary 

to fulfill DoDI 4140.39. The DoD model is implemented in the Army under 

guidance of AR 710-1, Chapter 4, where the specific procedures to be 

used by the Army are prescribed. The report will show the performance 

and cost figures and discuss the consequences of implementing the DoD 

model. 

1.2 Model 

DoDI 4140.39 [4] is directed to the Inventory Control Points at the 

wholesale level of supply.  It is at this level that budget allocations 

for procurement funds are made and wholesale buys are accomplished.  The 

DoDI directs the computation of management parameters, the variable safety 

level and economic order quantity (VSL/EOQ). 

The objective of the DoD model is to minimize the total variable 

order and holding cost subject to a constraint on the time-weighted, 

essentiality-weighted requisitions short [2]. This formulation calls for 

the use of a shortage parameter. This is an implied shortage cost since 

the real shortage cost is unknown. This implied cost can be used to 

determine the management parameters, either from a target estimate of 

delay in filling requisitions, or from a constraint on funds available 

for procurement. 

The DoD model target availability depends on each item's contribution 

to backorder avoidance per dollar invested. This allows each item to have 
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a unique availability target.  The previous model minimized total variable 

order and holding cost subject to a constraint on time-weighted dollars 

short. This formulation only allowed for grouped item target availabilities 

(the Army was using two group targets - one for high and medium dollar 

value items and one for low dollar value items).  It was because of this 

individuality of item target availabilities that the improvement in 

cost/effectiveness was expected. 

Quantitatively there are other differences in the models; however, 

these differences are really secondary as compared with the above 

mentioned distinctions.  For example, the new CCSS computations use 

a combination Laplace'and negative binomial^VoD*abfl.i"ty "dlTtlTiBüTfoh*"^****" 

to describe demand whereas before the computations were based on the 

normal probability distribution of demand. 

1.3 Implementation 

Presently there are six ICPs in the DARCOM wholesale supply system. 

They are: 

TROSCOM - Troop Support Command 

ARRCOM  - Armament Materiel Readiness Command 

ECOM    - Electronics Command 

AVSCOM  - Aviation Systems Command 

TARCOM  - Tank-Automotive Materiel Readiness Command 

MIRCOM  - Missile Materiel Readiness Command 

Many of the management functions of the TCPs are standardized and 

automated under the Commodity Command Standard System, CCSS, of which the 

VSL/EOQ computation is a part. CCSS was not implemented at the same time 

at all the ICPs.  It was implemented at AVSCOM and MIRCOM in June 1974. 

Thereafter, it was implemented at various times at the other Commands 

until January 1977 when TARCOM was the last to implement the total CCSS 

package. 

Two of the Commands (TARCOM and ARRCOM) implemented the VSL/EOQ 

computations in stages. TARCOM implemented the Budget Stratification 

MW< *£**. • • ^- " .-••••• •- - M, _»».. j !..,_ • -•.--•-• - •-'—— 



(STRAT) [I] program in September 1974. This used the basic DoD model 

to compute the VSL/EOQ values but they were only updated when the STRAT 

was run, i.e., quarterly. Then in January 1977, the total CCSS package 

was implemented. 

ARRCOM implemented the VSL/EOQ computation via sets of tables which 

translated the "across-the-board" item availabilities into better approxi- 

mations to individual item availability. These new tables were based 

on the previous model mathematical derivations; however, more target 

availabilities were chosen so there could be more individuality given to 

"iYems^eh^iMiad«^-a^ using the multi- 

target availability tables in June 1974 and impl«nsn£S3PetBI"t&Sr&S&SZ:" . 

package in March 1976. 

ECOM had been using a method of computing the VSL/EOQ values which 

was completely different from the method of the other ICPs.  They did 

not use any intermediate form of the DoD model and they implemented CCSS 

in January 1976. 

Harbridge House, Inc., "Field Test of Economic Inventory Policy - Report #3: 
National System Final Report," December 1960, Boston, Massachusetts. 

i  i •jir im 
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CHAPTER  II 

MODEL EFFECTIVENESS 

2.1 Performance 

The performance examined for this work was demand satisfaction, i.e., 

the ability of the ICP to fill a requisition from stock on-hand.  This 

measure only considers stocked items because the model being evaluated 

is for use only with stocked items.  The performance figures were ob- 

tained from the Military Supply and Transportation Evaluation Procedure 

^ILSIEPi:^-3i:jejsort»-jgjepared by the Logistics Systems Supply Agency 

(LSSA). Demand satisfaction is computed by dividing the number'of"" 

requisitions which were filled immediately by the net number of requisi- 

tions for all items (total number of requisitions minus passing and 

reject actions).  See the Appendix for actual values of backorders, 

net demand, etc. 

Figure 1 shows the satisfaction for the US Army Materiel Development 

and Readiness Command (DARCOM) excluding ECOM.  This exclusion will be 

explained later.  The point with the circle around it is the first quarterly 

entry for which the VSL/EOQ model was implemented at any ICP.  AVSCOM and 

MIRCOM were the first ICPs to implement the VSL/EOQ module. That was in 

June 1974.  The next ICP to implement was TROSCOM in July 1974.  The 

performance of these three ICPs is shown individually in Figure 2.  The 

circled points represent implementation time. The broken line segment 

represents the transition time when the effects of the new procedure 

were taking hold. The broken line circle represents the end of the 

transition period. This transition period was chosen as 12 months, 

corresponding to a representative value for procurement lead time. 

Figure 3 shows the performance figures for ARRCOM and TARCOM.  Both 

of these ICPs implemented the VSL/EOQ model at later dates than the three 

ICPs mentioned above and these two also implemented in stages.  The full 

circled points in this Figure indicate the Implementation of the complete 

CCSS package. 
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Figure 1 shows Chat the performance over all the ICPs has Increased 

at an almost steady rate since the first ICP implemented CCSS in June 

1974. Of course, it was increasing the three quarters before that also; 

hence, it may be just an upward trend because of some other reason beside 

CCSS.  Even so, the DARCOM demand satisfaction in June 1974 was approximately 

.74 and in September 1976 it was approximately .85, an increase of 

approximately 15%. 

The individual ICP graphs (Figures 2 and 3) do not show as clear an 

increase in demand satisfaction. AVSCOM, for example, shows a very nice 

increase after the transition period. TROSCOM, on the other hand, in- 

creases then decreases after the transition period and ends up lower than 

at the end of the transition period. However, it is still quite a bit 

higher than before TROSCOM implemented the DoD model. 

ECOM is not included in the DARCOM results for two reasons. First, 

ECOM only implemented the DoD model in January 1976.  Thus, any informa- 

tion presented in the graphs would only reflect the transition period and 

nothing beyond this time. 

The second reason why ECOM is not included in the DARCOM figures is 

that when ECOM converted to CCSS they also made major changes in their 

file structures.  Because there was a complete change over in record 

keeping at the time of implementation, there was discontinuity in 

their record keeping. As a result of the instability of their records 

for this time, it is very difficult to tell just what did happen when 

they implemented CCSS. 

The above reasons led us to show ECOM in an isolated graph (Figure 4) 

and not state any observations with respect to it. 

2.2 Cost 

The last section revealed that performance had increased since the 

implementation of the CCSS package at the first ICP. There may be many 

reasons for the increased performance besides the DoD model for computing 

10 
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VSL and EOQ,  Ic may be true, for example» that the performance is In- 

creasing because more money is being invested in supply. Figure 5 shows 

the equivalent months safety level for DARCOM. Equivalent months safety 

level is the forecasted safety level dollar requirements divided by the 

forecasted dollar value of demand. 

If safety level months increase, then at least part of the increase 

in performance can be explained by the safety level increase. However, 

Figure 5 indicates that safety level months has actually decreased since 

the first ICP implemented the DoD model.  In June 1974, the safety level 

was approximately 3 months and in September 1976 it was approximately 

2.4 months which is a decrease of 20%.  (As pointed out in the last 

section, ECOM records were quite Irregular at the time they implemented 

and hence they are not Included in the DARCOM statistics). 

The data for the equivalent safety level months was obtained from the 

Budget Stratification (STRAT) [1] submitted by each ICP to DARCOM. The 

dollar value of the average monthly demand (AMD) was obtained by dividing 

the dollar value of requirements for the procurement cycle time by the 

procurement cycle months equivalent. The AMD was then divided into the 

dollar value of safety level requirements to yield a value of equivalent 

safety level months. The STRAT process prints out its own value of equiva- 

lent safety level months; however, this figure does not include items for 

which a zero safety level was computed thereby overstating the months of 

safety level. 

Figures 6 and 7 show the individual ICP safety level month equivalent 

figures. Again the trend seems to be much less pronounced than the DARCOM 

graph.  Some ICPs show an increase in safety level months since the 

transition period, viz, TR0SC0M, MIRCOM and ARRCOM, but they are all 

lower than they were in June 1974. 

Figure 8 shows ECOM; the big Jump in December 1975 is very obvious. 

Since the DoD model was only implemented in January 1976, the increase 

in safety level could not possibly be a result of the DoD model. However, 

since it probably takes more than three months for the model to really 

take effect in the supply system, the decrease shown in March 1976 

12 
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cannot be attributed to the DoD model. Therefore, this is probably 

just an aberration due to the change over of record keeping. 

Another factor to contend with in these observations is that 

greater satisfaction could be realized by spending less money, i.e., having 

smaller safety levels, if demand was decreasing.  Plotting the dollar value 

of AMD in Figure 9 and the net demand units in Figure 10 show that (a) the 

dollar value of demand for DARCOM has been Increasing and (b) the units 

demanded for DARCOM has increased over the observation period.  Result (a) 

is not too surprising even if net demand stayed fairly constant, due to 

effects of inflation. However, fact (b) indicates that, at least for 

DARCOM, the better cost/effectiveness is not due to decreased demand. 

Figure 11 shows the forecasted requirements for safety level dollars. 

A general observation is that it is fairly constant with normal variations 

about the beginning value (June 1974). 

Figure 12 shows the net demand in units and the dollar value of 

forecasted demand for ECOM. Again, the aberrant pattern is probably due 

to their record conversion problems. 
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CHAPTER III 

CONCLUSIONS 

3.1 DARCOM 

Since the first ICP implemented the DoD model in June 1974, DARCOM 

performance statistics have improved. After the implementation of CCSS, 

there is a steady increase in demand satisfaction.  Because CCSS is such 

an encompassing system, it is difficult to isolate any one module and 

measure its impact on the supply process. The Logistics Performance 

Indicator study [5], for example, showed that the Improvement of the 

requirements determination time, the forecast of annual demand, the 

administrative lead time and procurement delivery slippages could also 

be expecced to improve the performance of the supply system. Therefore, 

not all of the 15% increase in demand satisfaction for DARCOM might be 

attributed to the DoD model.  It seems clear, however, that the observed 

over-all performance improvement is of the order expected from use of the 

new model. 

3.2 Inventory Control Points 

It is very difficult to make a general statement about the impact 

of the DoD model on the cost/effectiveness of the ICPs. We do observe 

however that some of the ICPs, viz, TROSCOM, MIRCOM and ARRCOM had 

decreasing performance figures before implementation and then increased 

their performance under CCSS, although MIRCOM shows a very erratic pattern. 

TROSCOM and ARRCOM seem to have the best cost/effectiveness rate. 

Since CCSS implementation, the equivalent months' safety level for 

TROSCOM has decreased significantly (from 3.7 months to 1.1 month). 

At the same time satisfaction has improved from 64% to the latest value 

of 82%. Results are comparable for ARRCOM. MIRCOM seems to have been 

least affected by the model;  satisfaction increased from 73% to 83% 

but safety level only went down to 5.25 from 5.6. These are still 

Improved statistics, however, and there were no instances of a decrease 

in cost/effectiveness after implementation. 
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APPENDIX 

There were two sources of data for this analysis, MILSTEP [3] and 

the STRAT [1]. MILSTEP provided the performance measures and STRAT 

the dollar measures.  Since some adjustments were made in order to put 

the data in the form presented above, some of the basic values are 

shown here.  The backorders represent backorders against stock replenish- 

ment and are not applicable to non-stocked items. The backorder value 

represents requisitions which cannot be satisfied from stock-on-hand and 

a partial requisition backordered counts as one backordered requisition. 

This figure does not include direct deliveries [3]. 

The net demand is a value derived from the total number of requisi- 

tions minus the requisitions which result in a passing action to other 

services or requisition rejects to the customer [3]. 

The Budget Stratification report has many breakouts. The ones we 

used are all in the form of dollar value except for the month equivalent 

entries. The dollar values presented here represent both stock fund 

and APA dollars. The dollar value of forecasted safety level requirements 

can be picked up directly from the STRAT output [1]. 

The dollar value of average monthly demand must be computed.  The 

forecasted procurement cycle time requirement and the equivalent months 

procurement cycle time were used in this computation.  The dollar value 

of average monthly demand is the requirements divided by the months [1]. 

The numbers presented here are sufficient to compute the points 

necessary to plot the graphs presented in this report. 
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