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Abstract

Stocks management is an important component afdb@unting works and the research thereto
may be developed on several directions, considehirgarray of practical situations that may occur
in different fields of the economic activity. A mabjective of stocks volume optimization refertho
stocks establishment and maintenance under costnimation conditions. The attainment of this ob-
jective requires the harmonization of the contréalig relation between the purchasing expenses and
the storage expenses. The most frequent situatistocks management is when the spans of time be-
tween purchasing are not equal, running the risk th& delivery time agreed by contract may not
always be observed. In this case, the contradictelgtion between profitableness and risk is ques-
tionable, being necessary to make up a safety sfockalistic solution is the one optimizing thestso
generated by the safety stock establishment, cemsigthe purchasing delay frequency.

Key words: stock management, optimum stock, safety stookckshccountings
JEL classification: M41

1. Stocks management — a complex process for impiiag the performance
of a company

A company'’s performance improvement implies thdropin and as accurate as pos-
sible measurement of efforts and effects, the iefficuse of the company’s resources, as
well as the identification of the consumption retitut ways, where stocks hold a significant
position. Stocks accounting organization and mamage are ever more based on the struc-
ture and dynamics elements research, but espeoialtiecoding the future evolution trends
of the phenomena occurred inside and outside thgpany.

Production stocks management is a complex procesgiag the use of the material
resources with the expected efficiency and utilityterms of the storage process. A main
objective of the stocks economical and financiahagement refers to the stocks establish-
ment and maintenance under cost minimizing comnustio
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2. Sizing stocks effectively and pertinent

The optimum stocks management shall ensure theuogeton continuity. This objec-
tive may be attained by eliminating or diminishitige purchasing uncertainty and by
ensuring the balance between the supplier’'s delipetential and the resources demand.
The consumption ensuring uncertainty may be detexdhby the following: unawareness of
the resource request, delivery potential, and rmngdiance with the delivery time. Under
all such conditions, the malfunctions are takerr dyethe safety or the reserve stocks. Even
if there may be a balance between the supplietigatg potential and the resource demand,
the economic activity may not be developed withgtotks due to the differences between
the production dynamics and the rhythm of purct@sin

Generating great stocks by economic entities mag lpasitive influences in case of a
non-favorable influence of the raw material priceobgetting some more favorable condi-
tions from the suppliers in order to forward greaters.

The influences may also be negative in the follgsituations: raw material price de-
crease, raw material processing technology chamgaljtatively superior substitutes, and
physical and moral degradation losses.

Stocks sizing is the operation settling the optirmeed of material current assets for a
certain value-expressed period of time for the prapnning of the forecast object and vol-
ume of the activity.

Managers are directly interested in optimizing $kecks volume and in organizing an
efficient management control. The management cbigtrihe process ensuring the manag-
ers that the resources are acquired and used éffiaient, effective and pertinent manner.
[Gervais, 2005, 20]

The stocks optimum level implies the highest effect that every entity may run its
business with the lowest production costs and thldst benefits, hence the lowest storage
costs.

For the analytical computation to optimize the k#olevels, one should know the stor-
age process for the following “types of administmat [Basanu, 2001, 107]:

- the equal — span constant administration;

- the equal-span variable request administration;
- irregular span variable request administration;
- the two-warehouse administration type (S, S).

The equal-span constant request administration sniat the recurrent purchasing for
the reinstatement of the current stock shall beiedhrout in quantitatively equal batches.
With this type of administration, one could foretcdm® running-out phenomenon of the cur-
rent stock. In such circumstances, the safety ssi@dl be used in order to avoid the
production interruption. This type of administratioay be efficiently used by the facilities
that have a constant product catalogue, with a-balanced purchasing volume and tradi-
tional relationships with their suppliers.

The equal-span variable request administrationiresjuecurrent purchasing of vari-
able quantities at certain order-releasing calemdaments; the duration of the recurrent
purchase is always the same. This type of adméistr is difficult to carry out and does
not exclude the stock shortage phenomenon. Thahysit is necessary to have an alarm
level of the current stock.

Irregular span variable request administration duztsenable one to know the order-
releasing moments in advance. The re-purchasipgriermed in fix batches and the alarm
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level is considered equal to the safety stockss Type of administration is efficiently used
by non-nominated high-volume production enterpridgsthe service suppliers and by the
manufacturers of consumer goods upon request.

The two-warehouse administration type means tteasfans of time and the requests
are variable and the supply batch is regular. “Bhes” administration type name expresses
the essence itself of this work procedure, whetesitnifies the re-purchasing level, while
“S” signifies the re-purchased quantity. Such amiadstration optimization means that the
two “S” and “s” levels should go steady in orderdiotain the lowest work effort to com-
prise and maintain the production stock.

The optimum size of the stocks is the one thatrzala the contradictory relation be-
tween the supply-transportation expenses (Ct) mgrgccording to the supplies number and
the storage expenses (Cd) varying according tovdheme of stocks. For the establishment
of the optimum raw material and consumables stazksathematic solution shall be set out
between the frequent renewal of the stocks andstifieks renewal on large time spans. If
one shall choose a frequent stocks renewal, thesgatation — supply expenses would
grow, while the maintenance-storage expenses wguildown. An stocks renewal on larger
time spans would lead to the decrease of the toatatjpn — supply expenses and the in-
crease of the maintenance-storage expenses.

In case of equal-span regular demand administratien Wilson-Whitin model may
apply optimizing the stocks volume starting witle #tocks leading to the creation of the to-
tal cost. This cost shall be minimum, given therafien activity maximization.

The reasoning of the optimum stock determinaticeoeding to Wilson-Whitin model
is [Simon, 1997, 1537]:
Cts=Ca +Ct+Cd

Ca=Su
S
Ct=—"[a
q
w
cd=3"p
2
S qlm
Cts =S u+—0Oa+—"0i
q 2

where: Cts = &®acorporation total cost
Caurchasing cost
Ct = supply-transportation expenses
Cd = storage expenses
a = unitary fix cost to prepare a new supply
u = unitary supply cost
i = storage cost on stock unit
g = stock’s optimum size
S = yearly supply needed
The point where the first derivate of the totaltooersus the stock volume equals zero,
signifies the minimum total cost.
The stocks optimum size is the following:
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By knowing the optimum stocks, one can determiree thmber of purchase-orders
(P.No.) and the average span between two purchasti@ns ():

S , qlT
P.No. =—; In=——
q S
T = number of calendar days for that particulaiqub(Tyc. = 360 days)

Example:
A wood-processing company purchases raw mateialif@r logs) in order to produce
timber.

The necessary quantity for one year (S) is 9 50amew order preparation cost (a) is
1200 lei, the purchasing unit price is 1 000 I&j/and the storage cost is 0.5 lei for one
stock unit.

- The optimum purchasing stock is:

2950001200
q=.|——— =21354
1000005

- The number of purchasing orders:
9500

P.No. =—— =4449
21354

- Average span between two purchasing actions:
_ 213541860

9500

In order to have the minimum stock incorporatiotat@xpenses during one year, it
will be necessary for the company to release oreeesy &' day, and the quantities that are
to be specified in the contracts for each ordeadl §le 213,54 rh

The Wilson — Whitin model may also be extendechtodptimization of the in-process
product stocks and of the final product stocks.tHis case, “Ct” refers to the supply-
transportation expenses of the in-process procatchbs and the release-expenses of a new
final product-delivery order, while “Cd” include®@d maintenance expenses of the in-
process and of the final product stocks.

The described mathematic model to optimize thekstamlume on a particular pur-
chasing case where the spans of time between sgpplie considered regular, the
purchasing is rhythmically conducted and stockspareup and delivered for consumption
step by step until total elimination.

The stocks volume optimization issue shall be apghed in relation with the stocks
rotation speed. The more accelerated the rotap@ed is, the smaller the stocks volume
that the economic entity may use to solve outdtseduled economic activities. The stocks
rotation speed shall be compared over a certailogef time in order to reach some con-
clusion and to act upon the stocks level for theeffie of the company. The acceleration of
the rotation speed has positive influence on tlofitpand on the profitableness rate.

The acceleration of the stock rotation speed maprbeided by technical, organiza-
tional and financial actions that shall be applieding each phase of the operating process:
purchasing, production and trading.

= 809days
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During the purchasing phase, decisions and actomsiecessary to ensure the elimi-
nation of the dead time due to purchasing shortage. round-the-clock running of the
production process requires permanent stocks ofmaterial and consumables. The pur-
chasing optimization may be achieved by increagifiigiency, by fast adaptation to the
market conditions, by suppliers selection accordimgertain criteria, by concluding the
contracts in due time and by the compliance tbei@uring this phase it is necessary to re-
duce the transportation, handling and storage $0€3ae cause of the rotation speed slow-
down during this phase is the extra stocks duemnfmraper contracting or certain product
production stoppage.

During the production phase, the stocks volume de@penainly on the costs and on
the duration of the manufacturing cycle. Any wayr@duction is also a way of accelerating
the stocks rotation speed. This objective may teratd by the due organization of the pro-
duction, by settling some rational manufacturingwé and by choosing the best
manufacturing technologies.

During the trading phase, the products dispatchimdythe fast receiving of their value
lead to re-making the liquidities. The company'sigl liquidities shall be determined by
comparing the total current assets to the totaitdived assets. The immediate sale of the
final products occurs when they match the marketgirements in terms of volume, struc-
ture and quality. The acceleration of the rotatspeed during the trading phase may be
achieved by reducing the reimbursement period higthmically procuring the products and
by reducing the selection and packaging time.

3. Analysis of costs incurred for safety stocks

The most frequent stock management circumstanatésn the spans of time between
procurements are irregular running the risk thatdblivery time agreed in the contract may
not always be complied with. Thus, purchasing delaay occur. In such cases, the contra-
dictory relation between profitableness and riskcdmees questionable, requiring safety
stocks. These are the quantities of material gaamdsimulated in the economic entity’s
storeroom deemed to ensure the production conginwiten the current stock has run out
and its supply is delayed due to the supplier'sfumation or to transportation, or to the con-
sumption increase over the forecast limit durirggt gdministrative period.

A prudent risk approaching policy shall ensurefatgastock creation that would cover
the current stock breakage in case of supply delByis policy is recommended whenever
the stock breakage generated costs or wheneveo#te caused by the operations stoppage
are very high. For a wood processing company, tlatity of necessary raw materials for
one year (S) is 9 500 mc and the supply delays taie to four days. Under these condi-
tions, the safety stock (Ss) must be:

9500 3
Ss =——[# =106m
360

This policy records high storage costs of the gadtrick.

An aggressive, risk neglecting policy shall leadtlie determination of an average
safety stock as an arithmetic mean of the safetykstfor each supply delay, including the
non-delayed situation. Based on the above-menticia¢al, the average safety stock (Sms)
is:
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9500D0+1+2+3+4

360 5

Shall the supply delays be up to 2.5 day, the emime@ntity shall cover the safety
stock storage expenses, and if the delays take thare2.5 days, occasional costs may oc-
cur due to stock shortage.

A more realistic policy [Stancu, 2002, 126] wouldtimize the costs generated by
each one of the above-mentioned policies. Two stagerun in order to enforce this policy:

= determining the costs generated by each levelet#iety stock, in all possible cases
of supply delays;

= determining a consequences pattern derived frorh &&ael of the safety stock on
stocks management based on the supply delays fieg(statistically registered).

For the analyzed economic entity, an stock breakageof 1 200 lei is admitted for
the first day of supply delay, of 1 300 lei in thecond day and for the following days. The
necessary quantity of raw material for one yed@ 800 ni and statistically there were re-
corded delays up to 4 days. The unit purchasingeps 1 000 lei/ff)y and the storage cost is
0,5 lei for one stock unit. Based on these datstfety stock-generated costs shall be cal-
culated and they are shown in table no. 1.

Sms = =53 m

Table no. 1 - The safety stock generated costs

Days of Safety stock volumes
delay 0 26 53 nt 79 106 n?
0 0| 36,111 lei 73,611 lei 109,722 lei 147,222|lei
1 day 12001leii O 36,111 lei 73,611 lei 109,722|lei
2 days 25001lej 1200 Ilei 0 36,111 lei 73,611]lei
3 days 3800Ilel 2500 Ilei 1200lei O 36,111|lei
4 days 5100lej 3 800lei 25001ei 1200 lei 0

9500
A safety stock calculated for one day of supphagiehust be of% =26 m>. When
there are no supply delays, this safety stock édess, generating an additional cost of: 26
0,5 % =36,111 lei. In case of one day of supply delay, theradsadditional cost, be-

cause the safety stock was consumed and coveretioitle shortage. In case of two days of
supply delay, the company shall cover an stockKaga cost of 1 200 lei. The cost for three
days of delay is

1 200 lei + 1 300 lei = 2 500 lei and for four dafglelay, the cost is 1 200 lei +2 300

lei = 3 800 lei.

9500
A safety stock calculated for two days of suppliagieshall be of —— 2 = 53 m".
360

When there are no supply delays, this safety stgelerates an additional cost of 535 -

1000
—— =73,611 lei. In case of one day of supply delay,démme safety stock will determine
360

an additional cost of 36,111 lei. For two days ubdy delay there is no additional cost be-
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cause the safety stock is consumed. If there aee tthays of delays, the stock breakage cost

will be of

1 200 lei. The same type of cost will be of 2 56ifdr a four-day delay of the supply.
Following the same methodology as presented alibgesafety stocks were calculated

for three and four days of delay. The additionacks generated either by these stocks ei-

ther by the stock breakage, are presented in tablé.

The consequences pattern determined by each léwbeosafety stock (table no. 2)
shall be determined based on the statisticallyrdEmb occurrence frequency of the supply
delays. For the analyzed economic entity, thesgufacies are:

- 0.1 when there are no supply delays;

- 0.2 for one-day supply delays;

- 0.4 for two-day supply delays;

- 0.2 for three-day supply delays;

- 0.1 for four-day supply delays.

Table no. 2 — Pattern of the consequences detechtipeach level of the safety stock

Days of detFrequency| Safety stock volumes

lay 0 26 m 53 nt 79m 106 n?
0 0,1 0 3,611 lei 7,361 lei 10,972 lei 14,722 lei
1 day 0,2 240 lei 0 7,222 lei 14,722 lei 21,944 lei
2 days 0,4 1000 leif 480 lei 0 14,444 lei 29,444 le
3 days 0,2 760 lei 500 lei 240 lei 0 7,222 lei
4 days 0,1 510 lei 380 lei 250 lei 120 lei 0
TOTAL 1 25101lei | 1363,611 Ipi504,583 lei | 160,138 lei 73,332 lei

By analyzing the data in the above table, one ceoiitclude that the 106 °*nsafety
stock determines the lowest total cost of 73,382has this being the most favorable deci-
sion.

4, Conclusions

The need of accountings and stocks management mipdton lies in the fact that it
supplies an important volume of information usedrbgnagers in their decision-making
process. Accountings and stocks management ordgemizshall rely more on effectively
knowing the means and the resources, on the opeafollow-up of the value movements,
on the attentive research of the structure andiyimamics elements, but especially on de-
coding the future evolution trends of the phenomenaurring inside and outside the
company.

Stocks size optimization and their management unid&rposing circumstances re-
quire the aggregation of accountability, financa&dministration, management control,
financial management and economic mathematics ledgd. We consider that the stocks
volume may be optimized by using all the factorst thccelerate the stocks rotation speed,
also considering the company’s real needs of copom Analyzing a wood processing
company’s storage process we can get to the caanltisat there is an stock sequence in
different operation stages, of different physiaaks and of increasing values on measure-
ment unit.
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In order to optimize the stocks size, we suggestude of a non-equal span variable
demand administration. This choice is substanti@gdhe fact that most of the industrial
production is conducted on the basis of the clieanders and consequently, the raw mate-
rial and consumable re-purchasing shall be madhdmuantities required by the forecast
production volume on irregular spans of time. Tidydssue that may occur is the supply
delay. In this case, considering the contradictefstion between profitableness and risk, it
is necessary to constitute a safety stock withramim cost.
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