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S OPSIS 

Guest Soap is a twenty grammes soap table 

supp ied to overnight guests in 11 Blo k Lodges and 

Hot s. It is on of the seven hundred items pur

chased and supp i d to Block Lodges and Hotels by 

the Centra Store of Block Lodge . Guest Soap is 

purchased from Eas African Indu tries in cartons 

of ~44 specially labeled guest oap tab ets. 

Due to continously increasing cost of capital, 

Block Lodges fanagement have made various studies 

i.n an att mpt to r duce inventory management co ts, 

through improved managem nt and control systems . 

Currently, inventories are managed and contro led 

through a periodic-review-system. 

In this project, th 
Ordering Quantity Mode 

author use Economic 
and S atistica Fore a t"ng 

Technique in an at empt to reduce inven ory manage

ment cost , at th same ime improving manag ment 

and control sy ms. ·This sys m has resulted to a 

33 3 % reduction in inven ory management cost. Be ides 

the cost reducti n it provides a more fficient and 

reliable system of inventory managemen and control 

at the Block Lodg s Central S ores. 
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CHAPTER 1·. 

B ock Lodges · a subs"diary of Block Hotel ( anag ment) 

Limited . The other ubsidiaries ar ; yali Beach Ho e 

Norfolk Rote , Bacchu 

division. S ven hot el 

Club and B ock Hote s properti s 

and lodges orm th Block Lodg 

these are; Lake aiva ha Hotel Lake Baringo Cl Out-

span Hotel, Treetops, Keekorok Lodg , Samburu odge, and 
River Lodge Samburu . These Hotels and Lodges ar situa d 
in different parts of the country, hich have tourist 
attraction. Due to dispersion of the Hote s and odge 
and heir loca ity ·n remot parts of the country, a 

Central Stores Department as e tab ished and o ated in 

Nairobi . The purpo e and funct'on of the stor is to 

purchase and de1iv r goods to al1 units of Block Lodge . 

One of the i em pur hased and de iv red t the 

lodges by the Central Store is th Guest Soap . This is a 

20 gr mmes oap tab t supplied o overn'ght gu and 

all un"ts of Bock Lodges . Guest Soap i purchased from 

the ast frican Industries in car ons of 144 soap tabl ts. 

To maintain he expected high leve of service n the 

tourist industry, C ntral S ores mu t n ure that adequa e 

quant"tie of Gues Soap ar availab e whenever required . 

by he Lodge and H cls. The aim of thi study is to 

use conomic order'n quantity mode and s atis ical for
casting techn'que , o r duce th urrent level of inv ntory 
managemen t cost, at t e arne tim providing improved manage
ment and control chniques of inventorie at the Block 

Lodg 

I. he Problem 

Managem nt of ·nv ntories is just as impor ant as 

managemen~ of ca h ince inventory is "cash " (resource ) 

temporalily held icil in the form of good As at 
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financial year ending .,Oth Septemb r 1982 h b ok vo.lue of. 

inventor . es formed 40 of Blo k Lod" worklng pi 1 IJ ing c 

second 0 debtors. Th"s how the h. gh d gr· 0 . impor nc 

that should be a tach d to its p op r manag~m n c sh is 

tightly controlled, wi h mon hly ca h flo\ for ca . t being 

prepared and present d to the finan l dir . or for review . 

Debtors positi n is reviewed d ring a mon ·hl me ing b 

Thi i the cred·t manager and the Financi Direc or . 

addition to other repor s pr pared by the redit ntrol 

ween 

in 

departm nt for use b the financia Direc r and he mana-

ging Director in th it· day ~o riay planning. On he 0 her 

hand, important inventory managemen deci . on ar made by 

the purchasing manag r ba ed on his per on 1 exp rience. 

These are decisions uch a re-ord r level the most 

economic lot to order a ety stock etc. No fo mal inv n-

tory managemen tools are u ed in r spec inv n ory 

decisions. Forecast·ng for the fu u e ned: and cliscoun 

evalua ·ons are all ba ed ~n th~ r of h mb. Thi 

paper w"ll a mp t provid objec ive sta ist·c l t chnique 

of managing inv ntor·e 

Lodge . 

particul r y wi h resp 

he Study 

to B o k 

The objectiv of thi tudy i to provide an objec ive 

and efficient me hod f managing 3nd con o lin of. inv ntorj 

The follo\ ing are orne o he advan ag s ha w 11 be r aliz d. 

(a) Optimizat"on o inventory manag men co · ts 

(i . e carrying co t and ordering cos -

(b) Ensuring that, th righ quan 

are order d and held in tock, a 

of ~mods 

he righ 

time to avoid s ockouts and finally, 
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(c) Future being so uncertain, the forecasting techniqu 

will be used to ke p these uncertainity to a minimum 

at the same time provide ways and m ans of measuring 

and accounting for it in a well-de igned inventory 

control system. 

III. Importance of h Studv 

The study will be of importance to Block Lodges and Hotels 

as it provides a tool for reducing inventory management costs . 

It al o provides an efficient and more reliable techniqe of 

Managing and Control Inventory . 

The study will al o be of importance to other parties that 

will be interested with the inventory problem of a company . For 

example, management consultants and public accountants will from 

time to time be in~erested in valuating the competence of. inve

ntory management in a company on b half of their lients. ·This 

study will form a good basis of evaluation, as it recommends the 

appropriate inventory mana ement tools to be used under different 

business environmental conditions such as trends seasonality, 

randomness etc . 

The study will also be of importance to financial and manage

ment accountants other than those ·n the tourist 'ndustry. The 

peculiarity of inventory problem in this industry is the defin d 

seasonal patterns occuring at specific time of the year . The e 

types of seasonal pattern~ are also e perienced in agricultural 

indus~ry, which depends on seasonal rainfalls in the greater 

parts of the country . Also the luxury good industry usually 

have a higher demand pattern around Chris mas and other 'mportant 

public holidays, ju t to name a few . 

optimum allocation of resources. 

Finally as it will mean an 

lV. Research Me~hodologv 

The i em of study in this paper is 11 Guest Soap 11
• It was 

selected u ing stratified sampling technique. This method 

-was u ed a 

of the sample, 

i 

be-ides allowing 

representativeness 

use of. smaller samples 
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than does simple random sampling with gr ater precision 

and consequent sav·ngs on ampling time. Ther are 700 

different items in the Block Lodae stock population. 

These items were ubdivid d into four major group nam ly: 
Food, Beverage and Cigar ttes, Ho hold, and Printing 
and Stationery a they appear on th sto k ledg r. Op rating 
equipment mo t of which i import d and o her import d items 
were excluded from he population as th y have dded comp

lexity of Government import restr'ction. This a pect i 

beyond the scope o this study . Randomly, llous hold wa 

selected from the four major inv ntory b-set . The 

household sub-group by it elf had 200 different items . 

These were ub-divided into sub- ratas of tens based on 

their numerical quence on the s ock 1 dger. Out of the 

twenty group gener ted, one group of ten items was randomly 

selec ed. list'ng of th ten 't ms of the final sub

group selected wa made on small square papers o equal 

sizes. gain one i ern 11 Gu st So p 11 wa randomly picked 

from the ten items. 

The study is conf'ned to Block Lodg s Cen ral Stor s . 

Secondary data w collected f.rom the sto k ledger ca~d 

of Guest Soap . Since forecasting will b used h re and 

thereafter to mean proj ction of he pa into the futur 
only pa t data will be required for the purpose of the 
an ysis. To derive r~a onably a ura resul s using 
exponential smoo hing (the fore a ting m d 1 th t wil 
be used), mon h1y 1 age da a for he pa two or thre 

year is suffi ien Therefore Guest So p usage data for 

1978/79, 1979/80 and 19 0/81 is collect d on a monthly 

basis to projec u ag for 19 1/82. Thi is th most 

curr n financial year that ha b . n ompleted y th 

time of carrying out the tudy . Actual usage d ta for 

the same p riod i also availabl for the purpo es of 

comparison. 
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Informal di sion ~ere h d with he Blo k 

Lodges Operation Manager, Pur ha ing and or 

.Manager and th ~ore Ke per ·n harge o Gu Soap 

inventorie . Th e di cu sion w re aimed a mprovin 

my under anding of th urrent ·nventory manag men 

sy tern at he Blo k Lodge . 



CHAPT ·R 2 

w 

Does a ompany have to hold it re ources n the 

form o£ inventorie ? Thier u£, . and Klekamp, R. C. 

gave four re ons for maint nanc of inv ntorie by a 
company. 

Lodge 

b y B 

a p r 

First, the proces and mov ment inven ories 
sometime ca led the pip l"ne sock ar n ce
ssary where ignif·cant am unt of ime is 
requ·red o ransport good from ne lo ion 
to another ...... Second, ther lo 
inventory where mor unit are pu hased 
manufactur d than needed for pre en us 
Third, when emand or u g for an i m is 
known to be v riable or sonal . . . . . 1 ly 
wher fluct ation inven o e may be re uired 
if an adeq e supply o •t m i to be vail
able for th consumer wh n he want them and 
stock outs are to be minimizedl. 

Only the s cond reason is no applicable to B ock 

inven ory problem . 11 inv ntor maint ined 

ock Lodg s ar purcha d from outsid suppl· rs, 
. od of ime mu t expir betw en ,_he p acement and 

rec ipt of any ord r pl ced. Thi period is comm nly 

referred to a th ead ime" . Demand also variabl 

from one sea on to the o h r bu , even if one wa able 

1 Thierauf .J. and Klekamp, R.C. Deci ion taking Th oueh 

2nd Edition, John Wiley & So n . 

6 
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to for cast th · a onal var·ability ccurat ly, 

is an el mcnt of randomne in usage tha may b 

h re 

airly 

difficult o foreca t rea onably wi h u u ing th proper 

stati t'cal too s . Finally, for Block Lodges to b able 

servic , they mu t also ma·n ain 

o en ure that em are ava able 

to pr v"de high- v 

adequate inventorie 

when they are n ded . Th refore from the a ove d duction 

one can safely cone ude that inventor· are an · mportan 

prerequ·site of Block Lodg day to day operation . 

Some of the mo t common but mo p rplexing and 

buffl · ng questions hat ea h invent ry manag r m s 

answer are what wi 1 be the usage in he ne t w k, 

month or year? how much and how oft n should o d rs be 

plac d? These que ion are difficu and mind arching 

due to the inh ren inabi ity of th human mind proj c 

into h futur w h accuracy . For cas ing m d s are 

tool designed o aid a m n ger in projecting pa 

de ermine the fu ure wi hin a " rea on ble " degr 

data o 

of confi-

denc . The word r a onabl is us d h re to empha ize th 

no forecasting model can prcdeterm·n the futur with 

absolu e accura y. R.G. Brown gav 

in r gard to th·s i sue: 

h fo low·ng r marks 

Demand for a produc is g n rated by comp ex 
inter a ion 0 m ny fac or . If i wer possib 
to und -tand th ff ct each of he factor 
and how hey in h ' O ld build a m thema-
tical mode l t t giv very accura e 
estimat of he d mand2 

Facto . hat influence demand could b gro p d in 

two road categories . Fi stly her are those fac ors 

2 
B o""·n R. G. Harvard 

Bu ine 
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that inf uenc d dcm nd in th past and on nu o do o 

rs h· w r non-in the futur ~econdly, th r are fa 

existen in he pa t, ut will influ h u ur demand. 

Where the fir t categ ry is dominan in in lu ncin d mand 

for a produc rout"n method uch regr n a.nalysi 

may be sed 0 forec t future demand wi h r a son ble 

accura y. However, wh re the econd fac or ar·e dominan 

as is he case in Block Lodg ' for ca ing i more compli-

cated and new method. must b devis d to d a wi h he 

problem. It i important at this age to d" tingui h the 

term foreca ting and pred" on as u ed in his p r . 

Forecasting will be u er to proj ion of he 

past into the f tur and pr diction re er 0 an icipa 

of changes, and new factor affecting demand. Thi paper 

will only deal with f recas ing a related o Blo k Lodge 

inven ory managemen problem .. 

An executive mu coo id r some kind of 

decis"on he makes . o deal with th 
problem th re ar many techniq es 

nt years. Ea h echniqu has . 
rec s 

varying 
ha h v 

mo 

ore in 

fore ing 
e 0 v d in 

abl use. 

th 

Care must be exercis d in el cting echnique for 

on 

ry 

a part"cular applica on . "S lee on of hod d pends on 

many fa or - the context of he f re a 

and availability of historical data the 

Jc,·ance 

r _e f a c ra 

desirable, he ime p riod to be fo cas h co t/b ne it 

of h forecas o h omp ny and he im availa le for 

making analy i "3 

Foreca ing methods ha e been ~roup d in o hree broad 

ca tegorie~ by Chamb rs, tullick, and mith -l. 

3 

4 Ibid 



(a) 

(b 

(c) 

Of 

mo t sui 

sti a 

pr d 

sh'p ar 

5 

9 

2ua 

They a s tha u quali v 

data uch p r opini n and info rna ion 

abou sp ial ven w· h'n thi ory 

are h Delph· m thod, ma k resea h 

panel on e u vi ionary orecast, and 

his orical analogy. 

The e me hod or a t n pa ern and patte n 

cha g and h r lie n ·rely on h · 

data. Wi hin hi group a · moving 
exponen ial moothi g mod 1 Box-J nkin 
X-11, and tr nd projec ion . 

ori a 

v rage 

model 

Th y u e hi.,h . ref in d nd pec'fi informai-'on 

abo t. b n ys m m nt . 
Th y a pow ful nough 0 ak e n 

formally in c ount. A n im ri ., pa . 

in forma ion i impor n n cau a m d 1 . 

' i 
h ' n h' "'r up are h Regre ion model 

co orne mod l in n i n - 0 buy m d 

inpu1 - ou pu mod 1 and Di u i n 'nd 

mod 1. 

th hr br d gor ime s ri s are he 

a hl f r in n proh] tn - • 11 Th are s a 

ec niqu s e d wh n SC\'Cr 1 year ' da a for a 

0 p odu 1 · n a availabl and "''h n rela ion-

bn h l e ar . nd r _la iv y able •5 

,. 
J • ' • f •J • ~ i ' 1\ • s . 
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All five rie mod s can b used for inv ntory 

for cas ing . How•v r given that Blo k Lodg s d not 

i on mus 1 hav 

model , 

ompute a 

hat could b 

di po al 

ompu d 

X-1 ha been r nd d a an e 
term inventory foreca t"ng it is 

Therefor although 

1 nt mod 1 for shor 
bo h e p n iv , and 

diff" u to comp manu lly. Bo -J nk i n mod 1 i 
ide 1 model in inv n ory forecasting for larg volume 
item add could b sed for the Blo k Lodges problem, 

howev r, it is equally ff'cient a 

but m ch more co tly to implement. 

ponential moothing, 

Moving av age is 

fairly good for inv ntory forecastin" for low volume it ms 

with a table trend and randomoe s but withou asonal 

variability. The last a pee i dominant in h invent ry 

probl m at the Block Lodge . 

Therefore exponential moothin model i pr ferred 

for Block Lodg s inventor foreca t'ng problem sit is 

ch ap and can be compu d manually. Be ide , he mod 

allow for trend random and sea onal flue u ions of 

inven ries. n he n xt wo secti n of the chapter 

I w· discu ·. pon n 'al · moothing model in he fir t 

par , and e onomic ordering uan i y model in the second 

par . 

th 

The wo model ill hen be 

of h pap 0 d tcrmin 

ma m nt and on sy tern for 

I 

Block Lodg s xp ri nee trend, 

f u a ion of in n o!'ies li 

engaged in ou i trad in Kenya. 

tion he rr.o ide 1 inven .ory fo 

(i m mt ~t tak · in 0 con::;idera ion 

u ed ide y ide in 

he op mum invento y 
h Block Lodge . 

random, and season l 

e any other company 

Due to h se flu ua-

a.st'ng model for th 

h se fluctuations. 



The e ponenti 
random luct 1 
and it ake 

11 

smoo h · ng m d 1 
al ow or 

lu ation 
rmining a cast. 

h s 11 o t all 
r nd 
n o 

account in d 
time unfold 
each oF

6 
he 

values . 

upda th influ n 
nd . a 

which 
cast im ries h on for 

E ponenti 1 smoothing, sometim referr d to a 

geometrical moothing is a very sp ial k'nd of wc'ghted 

average. It opera ion i ba ed on p riod o per'od 

adju tment of the late t for casted averag 11 f II by 
t-1 

adding (or ub ract · ng) a raction <::1. ( kn ? ..;n as h 

smoothing constant) o th d'ffer n betw n the actual 

demand in the current per·od Dt and he 1 fore ted 

average F t-l . 

for p riod Ft . 

nted a ollow 

The end re ul is the new f r cas d averag 

In a math m tical forma it may b repre 

Ft = F t - 1 + ~( ii)t - Ft-1 ) (2.1) 

For ease of alcul ion thi eq a on may b r a ranged 

as fo ows: 

Ft = CX. (Dt) + < 1- cxJ . Ft 1) ... ( 2. 2) -
Average ( ew (1 - ex.. ) ( Old 

= D mand) Aver g ) 

The chnique i g rally kno"•n the xponen . 
1 n 

smoo hing becau h weights as igned 0 d mand (or 

usag ) ob rvation are d rived by raising a fra ion 

to UCC'SSfully higher pow r or ponen Der a ion 

and math rna tical justific ion of his cqu tion an be 

6 1oo e F.G., and H ndri k T.E. 
M nt. Ri hard v. Irwin, 
~---_;.;~...;...-

nd ' ion 1 77 p. Jjj. 



found ib man 

var ·ou inv n 

R. G. Brown 7 

12 

ta i ical f ~eca ting book wri 

ory f r c in 

J. . Prichard 

auth ritie uch a 

nd R.ll. Eagl 

n by 

just 

to na~ a few. Th r for no at emp will b mad o 

deriv the e formula in th· pap r. Th main nc n-

tration will be on th choi of appropria par rn ter 

and appli ation of he mod 1 for inventory manag rn nt 

and c ntrol. 

One important decision in exponential moo h ·ng 

mod 1 is he d termination of an ppropr e va ue for 

the smoo hing con t n ex. . The value ch en d rmine 

how much of past demand ha a ign·fican ff t in the 

new t:imated averag . al for rang s be w n 0 

and 1.0. However he mo t omrnon y used valu are 

bet we n 0.1 and O.J. La ge valu of will ca th 

for casted av rag 0 resp nd quickly to chang n 

actua demand refl t ·ng a rae on of andom hang 

.in d mand a wel as ac ua shif s in d m nd. 

qu.ition 2.1 a ove mooth 0 rand m va n 

actua u age. How ver if her i 

in c ual d mand h n w averag Ft wil 

und r ta d and vi v r Th·s probl 

or under a em n can be correc d by mak · ng all w n e 

tr nd varia ion in h fore as This can be don us in 

th f llowing form 

0 d -

in 

ly 

m 

d ~ w (1 ) ( rend Average + ew = Average tr 

Tt = (Ft - f 1) + (1 - <X.) Tt 1 - -

7 Bro"--n R. C. 
HcGraw-11·11 

8 Pri hard J. \ . and Eagl 

ohn Wiley and n ., Inc., . w York 1965 

n 

nd 
) 

(2.3 
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E pect d demand at er random nd tr nd adi tment i. then 

derived by combinin qua tion 2. 2 and 2. 3 a shown below: 

Expected 

Demand = 

= 

ew + ( 

verage 

+ (1 - <X. ) 

(( 

ew .._ ew 

Trend Trend 

One major advan age of exponent· al smoo hing model · s 

the ea e of informa ion storage. For purposes of. future 

updat · ng,;manually or mechanically, one i only r quired 

to store data or th new average equiti n 2.2) and new 

trend (equitioo . 2.3). 

When in roducin forecast for the r tim , a prob em 

tha commonly enc untered is of deciding the old average 

~oreca t, and the old trend. Brown R.G. r comme d tha 

"the averag can be the ave age of ast y ars d mand. s 

forth trend it is requen y pra t'cal o ass m tha it is 

zero" 9 • Thi will 1 t the f.oreca determine i own tr nd 

over time. 

Seasonal varia ility i the h'rd a or h mu 

be consider d if on is to develop a compr hen iv for ast'ng 

mod 1 for Block Lodges inv n ori Th asona varia ns 

are c early di tine and occur a he ame per'od durin 

t he y ar. April and ugust are high sea n mon hs. Th se ar 

the months during wh'ch many par n s tak their childr n for 

holidays to game r erves and o her holiday 'resorts 11 • 

Dec mber o february is a highs a on per'od due o influx 

of touris s from Eu ope in a bid to escap wint r cold. 

Business Review, 
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These asonal pattern can b confirm d b 

o€ the u ag fi ure present d on app ndi 

Occupan y tabl on app ndix 7 . In h ne 

a di cu ion of how in roduce a onal 

Expon n ial smoothing oreca ina mod wi 

quick .·tudy 

and h Cue t 

f.'ew p ragraph 

ern in 

bed' u . ed . 

There ar dif.'fer nt methods f ccounting fo eason 1 

variabi ity ·n inv n ry or casting. one the mo t 

common y used method hat is ea y o comp e bo h manua ly 

as w 11 as b use of machine is h "Bas Serie " echnique . 

This method i not only able o incorporat he sea onal 

variat'ons but th r ndom and tr nd compon n s . This 

sect·on will be devo ed to computa ion pro dure where a 
prac ical application of thee proc dures w'll be d moo ra ed 
in chapter five . h echnique h x ar ing wi h 

computation of Ba e S rie d mand r io recas averag 

ratio, averag tr nd djustm n p cted r tio and f.'ina ly 

the xp cted d mand wh ich i compu as 

seri and th expe d r io . 

-(a) 

Base seri s ar alcula ed us ng pas 

of an item to d term·n i a son pa 

product of. th B se 

. peri n · of u age 

rn . Th commonly 

u ed me hod o compu ng ba seri - are wo . Th irs 

me hod ake an av r ge f p riod by period usag of th 

previous y ar For xampl 0 comp e b seri for 

June 9 2 on would · ake h averag of. Jun 19 June 

1980 e c . Th second method 
. 

average month surrounding 

the moo h und r con id ra ion. In h's ca e on would 

hav a ken h av of 1a · Jun and J ly 19 1 0 ob a in 

ba e ri or Jun 19 2. The fir chn que used 

wh n p ak sage ar known 0 f. all en the 

same month from ar to v ar whil the - ond m hod l. 
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u ed where peak and va leys of usa are know to move 

backward and forward from ye r o ye r. Th b t b 

erie the one tha ha imilar p t rn a he u age 

pattern f he item un r con ideration. D. A. Barre 

sugge t t 0 problem f us in bas s rie "Firs 1 , it is 

neces r to k P a p rmanent r cord of th welv b 

series values which in rea e he record-ke p·ng problem. 

Second y the base serie values hav to b 

some way in ca there i change in asona 

pdat d in 
10 s hape " 

Even af er con idering these two problems B e Ser· 

techn·que ·s by far ne of the ea ·est meth d of a counting 

for seasonal v riations in f recast·ng probl ms. 

( ) Demand Ra 

Demand ra io i a simp! ratio of ac ua usag for 

the per·od and he ba seri repre n ran don 

varia ions be w en h ac u 1 u age nd h base ries. 

(c) 

Foreca t aver g ratio repres n 

ratio using he foll win g formula . 

= + ( ) FARt-l 

smo hed d mand 

(2.5) 

The proc dure is no d.f r nt rom hat di cussed e rlier 

in h chap er for deriving the new averag (equ ion 2.2) 

d) 

The av rage r nd adju men is similar to hat 

di u ed equi ion -· . Wha one hould no is 

... (2.6) 

10 Barre D.A. Bu iness Book 
Ltd., Londo , 
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Whe F. Rt - Rt - 1 repr nt 

the p r 
. od . 

(e) 

t i um of Rt and a fra 

In an qua ion form . It i r pre 

Expect d Ra o = F R + 

(f) cd demand ( · t 

This he 
. 
nal s ep in the 

by a king he produ of. e p c d 

for a h period. Th resul ob 

f.orec t for thes p riod and be 

period tha adj d for random 

,·ari ion . 

To obtain op imwn bene 

resul m be u d , id b sid 

quan 'ty m de . h r for then 

to h di u ion o ·OQ mod 1. 

II 

· he co nomic d ring quan j 

in Am ican Copor on- a long 
,, ar·l hi ory of nomic 1 t i7 

ef n e 0 he fo mula in 1i era 

llad l y nd ~hi ,in in h ir book n 

y f'>m ,,12 
re all ha h e:a r- lie t 

11 
1 nn 1 : f' . 
\ t"l;: l ' i olrl f>l OC IH 

q ' ' a t • r I ,. B 1 l I 

12 fl.lrl l_,. t • . and \V i.-in, T . ~1. 
Pren i -Hall Inc . 

3 . 

h app nt r nd or 

ion 0 moo h d rend . 

n ed a follow : 

..... {2 . 7) 

fore a tha is d rived 

atio and th Ba e s ries 

·ned at his age i he 

e tima or he n t 

trend nd s a o nal 

from f. reca · ing, th 

'th h Econ mic Ord ring 

section wi be devot d 

mod 1 has b n in u e 

tim In h. ar ic 

,~1 R. Mann 1 traced 

ure b k in 1904 . 

naly f inv ntory 

deriva ion of wha 



of en c lled ·mple 

Ford Harris13 of th W 
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ize formul was ob ain d by 

t Ho Corpora io in 1915. 

Howev r a fu 1 te t d aling with th inv n ory pr blem 

was ~ri en by Fairfi ld R ymond14 while the M 1 in 

1931. he bo k cont n he heor o derjv on 
of the lot z mode i attemp d o pl n how 
vario extension o imple lot ize model n be 

used in practice. 

D velopm nt and ro~th o math matical echn·que 

of inventory analy i ha be n clo e y a ciated o 

indu trial d velopm n , e p ially ·ndustr·al eng neering. 

After he se ond world war more a tention wa dir ed 

to inventory pr blem when managem nt science and opera ions 

research em rged. 

As cone uded in he earlier p rts of his chap er he 

deci ion fac d by a manag r i no. whe h n n ories s hou 

be h d bu how mu h inventory h u d b held. Two typ 

of co s wil be in rred or hold·ng inv n ori namely 

carrying co and ord ring costs. hird ype cost kno 

as "ou I wil be incurr d r not ho ding any or 

adeq a e inv n orie In h next c on 0 h hapt r, 

a di cuss ion on h ·mpli a ions of th s 0 ts nd how th y 

come abou w 1 be c rri d t: 

(a) s 

d 

n 

nv n orie r pr en nve m nt wh· h is no prov·d·ng 

any appar 

13 Ha ri 
ch·cago 

14 

n return. If. i were p ssibl 0 r d e h 

Fac ory tana emcn 
p.Jo-52. 

level 

erie 



of aver ge inventor· 

and earn a sum qua 

18 

th company would inve t th mon y 

o opportuni . cost. 

Other cos of olding invento ies r suc h a 
he ize of inventory valu 

in urance 
co t, which dep nd on and d gr' 
of ri Storage co. t main nanc cost, . g . p inting 

maintenance of deep- reeze, temp rature con rol d vice 

and " ob olesc nee. Al the e costs must be balan d lith 

the ad ant age of holding inv ntori s . Th high r he 

averag inventories h d th high r the arrying co t . 

Ackoff and Sa ieni de ined carrying cost a fol ow : 11 Th 

are ts tha incr se in direct propor . on with incr c 

in inv ntory and the ime for whi h the to ks are he 

Mathema ica y carrying co s shou d be r presen d as 

follow : 

a 

d' 

Carrying Cost Q C I 

2 
..................... (2.8) 

where Q :::; Order Size in units 

C = Cost va ue of one unit 

= 

(b) 

t i i 

nven ory carrying 

perccn age of the val 

nven ory. 

t e p sed as a 

of average 

he co t incurred in aetting an 1 m to the 

companys - or - Th ord r'ng co t opera ing f nction 

are uch as co t of ob aining the quota ion, placing the 

order . ru I ing, re eiving and pl ing he it ms in h 

s to Order·n" co c is in ur ed any time an order is 

15 . ckoff R. . , an as i"'ni, M. W . 

tc ., 

y 

e 
5 
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placed. It is indip nd nt of. he iz of. rder nd th r -

fore th annual orderin co will a di f.un ion f. 

the f requency of ordering . Total rdering o 

may_be expressed as follows : 

m h ma ically 

where 

Totoal ordering 

Cost = 
R S 

. . . . . • . . . . . • • . ( 2. 9 
Q 

R 

5 

= ~otal annual quani y r quir m nt and 

= Ordering co t p r ord r pl d . 

The period betw en plac'ng an order nd r c i ing 

it is called lead time . D. A. Barr p 1 out three 
components of lead ime in h following m : 

It is time o recognize an 
..... Time ween placing o 
r eceipt whi h will d p nd n 
dure, s ock po i ion and d 
suppli r and time k 
d elivery; m v it he 
the rec ip o the 

hould b pl d 
rder nd i 
leri a) pro 

method of he 
spec he 

r a and repor 

In a manufacturing con rn, h equiva en order'ng 

cost i the ime to et up and ar do\n h m h ' n f r h 

batch being r n, pr duc~ion con r 

to provide raw mat rial or he b 

(c) rin¢ 

co and dering cost 

h o d r . 

"Our ability to uan ify and d velop rigorou · mod 1 

of mos manatrerial problems is dep nden on h m'n ion 

16 
Bar e 
Bocks 

Bu·iness-

9 . 
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of behaviour of relev nt cos s 
17 and forcosts o be r 1 van 

o par icular d cision, "it mu t b an exp cted fu ur o , 

and mu t be an 1m nt of di feren e be w n al rna iv s "18 . 

In the ba ic economic ordering qu ntity model only ord rin 

cost and carrying co ts are r levant for d cision making 

(assuming no unit co t variation with in rea in quantity 

purcha d The ob· ctive of every inven ory manag r s 

to ord r a quanitity hat will min'mize costs. The ord r quan~ity 

will b achieved at the point where ordering cost is 

equal to carry·ng co 

calculus as follows: 

This fact can b proved using 

TRC = RS + QCI (2.10) 

Q 2 

where TRC = Total relevan costs 

by taking the fir s t deriva ive 

d(TRC) = - RS + CI 

dQ Q2 2 

Equat'ng the d rivat've to zero 

CI = RS 

2 22 

Ther fore Q = ~ CI 

17 Buffa, E.S. 
and 

ts Hongren 
2nd edi p. 353. 



21 

The fir t derivative i s t equal to zero in ord r to 

det rmin wher the ra e of chang of the total variable 

cost curve relative to quant"ty or ered i equal to zero. 

A second derivative i taken to cf, t rmin wheth r total 

variab e costs are a a minimum or aximum with respect 

to the optimum quanti y (Q . Therefore 

= + 2RS 

Q3 

A minimum cost point rather than a maximum is indicated 

by a p us sign in th second derivative e t. There are 

other me hods of deriving he EOQ model. Howev r, th y 

all fa 1 shor of proving that the optimum quan ity 

ordered (Q) is at the point where total relevant costs 

are at the minimum. 

The basi EOQ model ca culat d above assumes order 

of equal size will b received at the point where the 

previou order is full • e hausted. However in reality 

this i not h ca . 'Both usage and acquisition lead 

time fluctuat in a manner not complete y predictabl . 

In cas where hese two factors are relatively constant 

and known h previous inv ntory mod 1 would provide us 

with a close appro- imation of reality • 9 Due to these 

fluctuations manag m nt mu t maintain a quan i y of 

inven ory over and ove hat provided by EOQ model in 

the form of afety s ock. Safety stock as defined by 

Magee i · '1 th add· · onal inventory on hand which can 
be drawn upon in c c of emergency dur·ng the period 

be we n placement of an order and receipt of the material 
20 

to fi 1 the order" 

19Thi rauf R.J and K ekamp R.C. D Throu .!!:h 
h --~--~--------~-1-.k--.--~ 

~----~--~----~~~ 

20 f.J. Guid • o Inventory 

Harvard Business 

II. Probl m of 
w, 'wfarch-Apr~l 
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The siz of sa y o k will dep nd on h lev 1 o€ 

s vice h man "ement in ~nd to offer. The high r 

the s f y stock he 1 er ~ill th firm per n e 

stock out, and h mor the arryin cos . Any additional 

unit of fe y ock buy rela ive y les pro c on. 

Theref.o , 'th key of etting sa€ ty stock i.e. he 

r a on le maximum u aae during 1 d tim . Wha is 

r asona le depends on ...... the na ure of short term 

fluctua ions in he r te of ales ( r u ag and 

the ris that managemen i prepar d to face running 

o t of ock• 21 . 

In tting the 1 vel of safet sto k, the ·nven ory 

manager hould hen im for a lev 1 wher marginal co t 

o providing more inventory 

of prov·ding b ter ervice. 

equa to m rginal val 

Und r uch condi ion of unc rainy, t'o ba ic 

approach s of tting out an appropria fe y 

b en f llowed. The are h 'fi d-ord r sy 

ock have 

m11 and th 

'per· w y m. '' nder h fix d order yst m an 

order · plac d of optim m iz inven ory r-aches a 

pede rmined level (or r order point . nd r f'x d 

period system, he ·n n or 

cally nd a d ci ion made 

itu 

wh 
on i 

her t 

revie d p iodi-

much o orde . hi 

afety oc 

de pi 

on 

s cond -ys m is knO\rn 
ord r and how 

o yield 

and h re(ore high r arrying cos . 

probl m th system would be r co-
high r 

How v t 

mmend d 

advan 

or Block 

ha 

lodrres inven ory problem a ha other 

h -aving in ower af.ety s ock 

e p r i . i. d-order quan 1 y i~ u ed. Mehta in his 

book p s it thi w- · ' W ind hat the afety tock under 

21 
~ f!. • F . J. of 
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fixed p riod y tem t rns out to b arger than nder he 

fixed-ord r sy tem but th"s does no indic e hat th fixed-

order- y tem is superior bee use oth r co t con "derations 
22 must be accounted for in choosing a syst m11 • 

Taking the examp e of Block Lodges, under f"xed p riod 

system, the inventory manager is ab e to r view a 1 o h r 

items upplied by East frican Industrie ( upp iers of 

Guest Soap) together 'ith the Gues Soap review. Thi way, 

the firm is able to ave on transporta ion stationery, 

and fo ow-up cost a a re ult of join r view and re-

order. In addition to thi , the ystem provid tigh er 

contro over inventories, {especial y for low moving items) 

which ar reviewed mor frequent y under his ystem. 

Workings of the ystem may b gin by a determinat"on of 

the review period (R which is ca culat d by d"viding the 

EOQ wi h the average dai~y usage . Therefore saf ty tock 
in days is the sum f review period P) nd th ead t"me (L) . 
Standard deviation in unit for th usage during ead time 
(q) is calcu ated u ing th follow·ng formula. 

2 . 11 

where 
D = The standard deviation of dai y usag . 

The saf ty stock is hen a product of ~t and a afe y factor 

that will be determined by the management dep nding on the 

evel of ervice they wish to offer . The higher safety 

tock under fixed-p iod y em i au ed by th addiL"onal 

review days. Optimum number of review days will be determin d 
by deviding he annua quantity requir m nt (or usage) by the 
most economic loc to order. 

22 Meh a D. R . Prentice-Ha 1 Inc . 
Engl \o.·ook 
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d-peri die r view The quanti y order d und r f.i 

sy tem v r·es d pending on he usa" 

pat per·od. 'The order siz i th 

inventory on hand and presen level 

inventory on hand and on ord r" 23 

calcula ed as follows: 

durin he immed·at 

M 

where 

B 

u 

R 

L 

= 

= 
= 
= 

= 

B + U (R + L) 

Buffer (or s f. ty 

Daily (or We kly 

Review Period 

Lead time 

dif.f r nc betw n 

of. I t I th maximum 

Math m ic lly "M" is 

2 .12 

Stock 

u age 

Averag inventory under this syst m is de erm·n d as follows: 

Average inven ory 

during the year. 

= B + 1 
2 (UR) • . • • . • 2. 3 

The formula may be u ed wher saf. ty stock component is 

constant during the year. Where f.ety ock v rie from 

p riod to period, an averag safe y stock must be computed 

b e fore being applied to th ormul . 

23 
Buffa, E.S. em Planning and 

Richard D. Irwin Inc., Homewood Illinois 
.t. 



BACKGROU 0 OF BLOCK LODGE~ AND HOTE~S -----

Block Lodges is on of the three main subsidiar i es of 

Bloc k Hot ls ( anagement) Limited (BHML) . The oth r two 

subsidiaries are the yali Beach Hot l in ombasa, and 

Norfolk Hotel in airobi . Each subsidiary is und r a 

General anager who i s responsible to the Group ' s Operations 

Director . The Financial Director is incharge of all finan 

cial aspects of the group,with Chief Accountants repres nting 

him at the subsidiary le1els. Both Operations Director, and 

th e Financial Director report to the Executive Director as 

sho n on the organizational chart below: 

I 
CHIEF 

ACC OU TA T 
f{YA LI BEACH 

HOTEL 

f.!.gure 3 . 1 

BLOCK HOTELS ANAGE ENT LI ITED 
~~~~~~~~~~~--------------

Or~nizational Chart 

I 

FINC IAL 
DIRECTOR 

CHIEF 
ACCOUN A IJ: 

ORFOL 
HOTEL 

I 
CHIEF 

ACCOU lTA 
BLOCK 
LODGES 

EXECUTIVE 
DIRECTOR 

I 

I 

OPERATIO S 
DIRECTOR 

I 
GENERAL PENERAL 

NYALI BEACH ~lORFOLK 
HOTEL HOTE.. .. 

T 

Each subsidiary is run indipendently, and has its own 

I 
GENERA ..... 
B:...ocK 

LODGES 

stores and purchasing department which ar run by a purchasing/ 

stores manag r. Unlike the other two s ubsidiar ies 

25 
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BlockLodg is a group of lodges and Hot 1 that are 

situated around the country. The G neral anag r of 

Block Lodges is based at the BHML H ad offices, · tuated 

a1ong the airport road in indu tri are . The C ntral 

Stores o upy the gro nd floor and he fir t floor of 

the sam building. The group of Hotels and Lodg that 

comprise the Block Lodg s, with th ir dist nee from 

Nairobi are shown on the table below: 

Table J. 

T FORM BJ OCK ODGES 

Name Dis 

( 1) Lak aivas ha Ho el 90 
( 2) Lake Baringo Club 290 
( 3) Outspan Hotel 160 

(4) Treetops 17 5 

( 5) K e korok Lodge 265 

(6) Samburu Lodge 325 

(7) 
. 24 

R~v r Lodge Samburu 330 

Th location of the Lodges and Ho el is d termined 

by ava abili y of ourist attraction within a particular 

area. Lake aivasha Hot 1 situa d on the shor s of Lake 

Naiva ha offers fishing facilit · , bird watching and m2.gnifi-

oent Yiew of hipp in h lak . Lake Baringo Club is it ated o 

24 Mana "emen contract of River Lodge Sambu u was t rminated 
in early 19 J. 
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shor s of Lake Baringo. It is an ideal pl 

watchers . Outspan i base of expedi ions 

treetops. Treetops is Kenya's world famou ".t 

out where a pr incess o England became a qu 

Lodge is a good base for safaris in Ma ai Mat .• 

Reserve . This reserv is famous for i s bla 

lions, elephants and vast herds of plain am 

Samburu Lodge and River Lodge Samburu are i u 
the banks of aso Ny'ro River in th Samburu ( 
This reserve is famou for its rar wildlif 
including Grevy's Zebra, Oryx, Re icul d Gi 

Gerenuks . 
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I . Purpo. od,e:es 

Cen ral Stores 

The main purpose o€ Bl.ock Lodg s Central Stor s is 

to purcha e, ore, and dispatch good to all lodg s and 

hotels nder Block Lodges. The central stores i nder 

stewardship of a purchasing/stores m nager assisted by 

an assi tant purchasing/stor s manag r, a stores 

accountant purchasing and di patch clerks, store-

k epers and porters as shown on the organ·sational 

chart below: 

STORES 

Organisational Chart 

!Purchasing/Stores Manager l 

I I 

ant Assistant 

' ccoun 
Purcha ing/ 
Stores 
Mana :!o'er 

l Machin 
.Operator 

R ceiving/Dis-
patch Clerk 

. 

I T I 
Store-keeper ~ -... OE FOOD BEVERAGE 

I 

DRIVERl lrORTERSr 

O/E = Operating quipment 

I 
Purchasing 

Clerk 

I 
PRI TIN( 

AND 
STATIONER1 
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Some of th good purchased by th C ntra ore in 

airobi are av ilabl at loc 1 urban cen res clo r o the 
Lodge or Hotel. How ver, Block Lodges managem n in 

on buying from airob' to en ure they offer th e t 

quality of goods to their cl'ents, even if it mean ying 

a little more. Certain perishable goods uch a mi k, r 

goods whose qua ity · s of little s · gnificance o he · ,n· ge 

of BHML such as charcoal and fir wood are purch sed 1 ally 

by individual unit m nagers 'f they are avai able. 

Goods worth over Ksh.36 mi lion (as per B ock Lod es 

purchase day book) w re purchased during the fin anc· 

year ending 30th Sep ember 1982. Out of these, go d· 

worth Kshs.26 mil ion were purchased and delivered 

directly to the hot ls or lodges that ordered hem, with-

out having to go through the centra ores toe· r ~or s. 

Goods dispatched dir ctly to the unit includ d peri-

shah s such s veg table and som m at to guard , ·r· Lnst 

deter'oration if d ayed. Bulky goods for r pair nd 

renovat'ons ch a ement timber etc were also ivered 

direc ly to avoid es iv cot of load'ng and r -1 aling. 
These categor·es of goods do not pau e an inv n ory pr bl m 

to th centra stor s, and there ore wil not be included 

in ur discussion in thi study. 

Goods purchas d and tored for r -· sue at th centra 

stor totaled to a pro imately Kshs.lO million. The type 

of goods and their v lue are listed on table 3. 2 be low: 



Table 

HOT I S BY TH 

D · CRIPTIOlf : 

Food 

Beverage and cigarrettes 

Operating equipment 

Household 

Printing and s ationery 

Total 

v 

ND ' 

KSHS . 

5,030,000 

2,100,000 

990,000 

820,000 

890,000. 

9,830,000 

There are many advantages that will be enjoyed by 

Block Lodges a a re ult of Group Purcha ing. These 

advantages can be categori~ d in o, Economies of Scale, 

Quality Control, r "ning and Self Correcting Sy tems. 

In the following section, each of these advantages 

will be discu ed briefly . 

Due to roup purchasing, the company is able to ave on 

a few areas h a transport. If each Lodge or Hotel was ~ 

2 5Figures extracted from the stores iss ues book ~aintained 
by Block Lod es ac ounts department . 11 figures are to 
the nearest Kshs.lO,OOO. 
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send · s van to t frican Indus ri d po o coll a 

few carton of d terg nt ther would b x van d" pa ch d 

as oppos d o on in th cas of cen ral ores. B ·de , 

certa · n upplier uch he ast frican Indus ries provid 

tran por o cu omers uying in la ge qua ies a facility 

that is at the mom nt en'oyed by th cen ral stores . 

Bulk of ac ounting documents i reduc d as a result 

of group o derin which leads to gro p invoicing, 

and paymen In add" "on to he e the company s in a 

better pos"tion o negotiate favourable di coun and 

better c edit t rms from suppliers . 

(b) 

High quality erv e mu t go h nd in hand with q ality 

good . t ms purchased by h central s ores ar qual· ty 

control d on r ceip from upplier For example all mea 

and veg ble ar in p cted by qua ity control upervisor 

who i appoin d by h Chef. If ach unit was to ex rcis 

s·m·lar d rrree of cau ion hey would b requir d 0 have 

s ch a p on a c mpanying he purchasing earn to Nairobi 

during a h rip. All oth goods are n pect d by the 

purcha man g r. I ce a in good are ubstandard they 

ea ily re urned 0 suppliers for substi ut ·on. 

( ) T aining 

Du o central"z ion of th purcha ing sy tern the 

vol me 

to a 

turn b 

f. wor·k and 1 vel of respon ibility is large nough 

highl q al"fi d per onn 1. Thes p opl can in 

ed rain h uni 1 s or k eper who are 

can 

normal y untrained fo m fo r chool 1 avers. The raininu an 

ak · he form of cl nge progr mme b the central 

toe and th• p ive hotels and lodges. Modern 



32 

techniqu of inventory manag ment uch a inv ntory 

models and forecastin can al o b introduced with 

·nimum r sistance. 

(d) Self Corr c in~ Syst m 

On certain ocas ions random variations b ween 

actual and anticipated demand will occur. Thi r sul s 

either in over tocking or und rstocking in som units. 

To avo·d holding idle stock in the case of over tocking, 

central tores provid s an ideal avenue for int r-unit 

transfers of goods. 



CHAPTER 4" 

Management and c ntrol f inv ntori at Block Lodge 

is through a p riodic- review syst m. · In th' yst m as 

discussed in chapter two action · triggered period'cally 

rather than by an ord r point. This facilitat r view o 

inventor'es both for re-order and for ontrol purpo s. 

Unlike fixed-order sy em, periodic review sy em h h 

advantag 

and at 

of having inventories r view d more frequ ntly 

qual interval . This enables manag m nt o 

check and review future inven ory level of low moving 

items with the v·ew f reducing carrying cost . Thus 

orders of diff rent · ems fr m one supplier ar placed 

together to cut down ordering co s . 

Lead time L) f r Gu t Soap is 1.4 week 
26 

while 

inventories are revi wed on e ev ry two weeks. Th refor 

replenishment cycl which is th urn of revi w peri d ( ) 

and lead time is 3.4 w eks. Standard devia ion of daily 

requir m ntis 7 .7 c rton 27 wh rea he averag daily 

requirement i 4 car ons. her ore 

of acqui ition lead ime( rrt) in uoi 

using equition 2 . 11. 

andard deviat'on 

can b cal u at d 

(jt = J (L + R)D 

= J (7 + 0)(7 . 7)
2 

= 31 -74 cartons 

26Ref ence ppendi 4. 7 days conver ed into we ks of 

5 w rking da_.'s . 

'27 Ref rene ppendix 5. 

33 
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(lead ime nd r vi w p riod in th cal ulation abov 

are u d in day o be in lin wi h tand rd d viati n 

of da'ly r q ir m n ). 

B ock Lodge provid 97.5% 1 v 1 of s rv·c s for 

its inv ntories. ·Thi means a saf y fa tor of 1. 96 28 . 

Ther f re afety sto k i imply compu d as th product 

of safety factor and he s andard devia ion of usage 

during time ( rrt> in units. 

Saf ty to k (B) = 31.74 X 1.96 = 62.21 artons. 

The next step wi 1 be to determine h ma imum 

level f ·nventory on hand and on rder 

is relat d to h revi w p riod (R and 

It i ca culated usin equ~ ion 2.12. 

(M) . This 1 vel 

he 1 ad time (L) 

sh wn below: 

Bo 

and 

i v 

fir 

19 

a 

of 

M 

h he 

on 

= B 

= 62 

+ 

+ 

U (R + L) 

20 (2 + 1.4) 

= 130 car ons 

safety sto k lev 1 and m~ imum inv ntory on ord 

and arc hown on igure 4.1. This graph h WS h 

n ory balanc s vi w p riod and order iz for he 

t th 

1/ 2 . 

I {I • 

Oc 

i 
0 

ob 

ee mon h 0 the Block Lodg financial y ar, 

Th ~nitia lev 1 of physica in n ory is set 

1h he c t 0 d r to be r ceiv d in th middle 

r is plac d 1.4 w ek arli r i the 1 ad ime 

ot·~ b che ked from he ta le of 
nrv given · n app ndix 6 . his 

p ubo ili y hat o k u~ ~i 1 1 not 

r 
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period. This order is equal to the actual u age n the 

~irst three days of October which is 10.5 carton . Usage 
is assumed constant d r·ng the month. Th n xt r view 

is ~wo weeks after the first review, and h ord r is 

equa to actual usage in the past two w k which is 35 

carton . An alternativ way of comput·ng the order size 

during a review 1 to take the differenc b ween 1 M1 , and the 

actual physical stock on hand at the time of review. Th 

thick line on figure 4 .. represent the phy ica stock 

balances, while the dashed line represent the level of 

inventory on hand and on order. If stock ou were to occur, 

it would be at the po·nt just before the r c ipt of the 

next order. If this happens there is little management 

can do since the next order wi1l be ece·ved only at the 

end of ~4 weeks sine the last review. This process of 

reviewing and re-orde ng of inventori s go s on until the 

end of the year, when a total of tw nty fo r orders w· 

have been placed. 

Average inventor e maintained during t he year can 

be calculated using quit ion 2.13 a hown be ow: 

Average inv n ori = B + {UR) 

= 62 + 2 (20 X 2) 

= 82 cartons 

whe re 

R Review pe r - d in weeks = 
u = Usage dur .. ng he week 

Th ref ore carry -ng 0 t is computed as the product of 

carrying cost expr ssed as a percentag of average 

inventories (I = 30%, reference app ndix 3 and unit co 

per carton of Gue t Soap is Kshs .1 4/7 5), the average 

inventories, and he unit cost a shown below. 

Carrying co t Q 
X c X I = 

2 
= 83 X 144 / 75 X .JO 

= 2822/85 
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In other words it osted Block Lodg a to a of 

2822 /85 to hold an average of 82 carton of Gu t 

Soap for the who e year . 

Ordering co t on the other hand i comput d 
I 

as the product of number of orders (N) per y ar, 

and ordering cost per order (Order·ng co t 

S = 33/=,reference appendix 2). Therefore, 

Ordering cost = s X N 

33 X 24 792/= 

Thus, the tota inventory management ost at Block 

Lodges for the financia1 year 981/82 wa Ksh.3,614/85. 

This is th sum of carrying cost and order·ng cost 

calculated above. 



CH PTER s· 

STATISTIC 

MA 

In this chapt r, tatistical forecast·ng nd conomic 

ordering quantity mod 1 will be used as t ols or nv n ory 

management and control ystem of Block Lodg Th chap er 

is subdivided into thre sections. ·In th fir ction 

exponential smoothing model discussed in ection on of 

chapter two will be used to forecast annual u ag for 

1981/82 . ·The annual usage figure is requir d f r the 

determination of optimum number of order that hould 

be placed during he year. 

The second part of the chapter will b d v d to 

foreca ting month by month usage of Gues 

1981/82. As in part one, exponent'al mo 

used, this time with additional adju tm n 

Soap for 

h · ng will be 

or sea o a1 

variability. ·S asonal adjustments were 1 f o t when 

forecasting aggregate annual usage in par on b cau 

seasonality only falls within the rang o on y ar, 

and therefore has no effect on annual u g f r -

casts. 

The hird and the final par of thi hap er will 

review inv ntory management sy t m d" cu d ·n chapt r 

four, thi time t king into consid ration h forecasted 

statis ics and the EOQ model. Co t implicat·on of this 

new system will be computed for purpo of omparison. 

1. · Annual U age 

The aggr gate annual usag for 1981/82 w"ll be fore

casted using hi torical data for 1 77/7 ~hrough 19 0/81. 

Mor data could have been used, but prev·ou tock records 

were unavailable. However, four years u age history is 
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adequate for purpo of forecasting using expon nti 

smoothing mod , specially where seasonal compo 

is not b ing con ider d. Therefore sine only random 

and trend variation will be taken into a count th n 

equition 2.2 2.3, and 2.4 shown below \d 1 b us d 

£or these purpo es. 

Ft = ((D t + ( l - a.. ) F t _ l • • . • • • • • 2 • 2 · 

T = t (( (Ft- Ft -1) + ( - CX.. )Tt - 1 .. 2.3 

Et + I = - Cl. T 
ct. t 

• • • • • • . • • • • 2. 4 

A smoothing con tant of <1 = 0. 3 ·will be u d in 

this probl m. This arge smoothing con t nt i el ct d 

to faci itat quick adjustment of the for as t random 

variation . Heavy randomness is apparen dur·n th 

p riod due to taking over by block lodge manag m n 

of new ho el nd lodges. The new units and h ·r dat 

of t k over are Lake Naivasha - 1 rch 980 L k 

8 ringo Club - May 1980 and River Lodge s mb ru -
February 9 The ·nitial tre nd of 27% h a ual 

trend for he period. The high tr nd will b ui 

adju t d by h high smoothing constant and th ref or 

wi 1 have litt e ignificance to the futur for ca ts. 

By simple sub titution of the above data and he actu 

usage data giv n in appendix 1 foreca for h three 

year p riod can be worked out as shown b ow: 

978/70 

F(-t) = 0.3~616) + 0.7 (601) = 605.50 

T(t) = 0. 3(15) + 0.7~1.27) = 5.39 

E(t + 1) = 605.50 2.23(5.39) 5-39 =023.45 - . -



1979/80 

F(t) 

T(t) 

E(t+l) 

1980/81· 

F(t) 

T(t) 

E(t+l ) 

40 

= 0 . 3(740) + 0 . 7(605 . 50) 

= 0 . 3(40.25) + 0 . 7(3.39) 

= 646 . 35 + 2 . 33(15 . 85) + 15 . 85 

= 0 . 3(993) 0 . 7(645 . 85) 

= O. Jfl04 . 06) + 0 . 7~15 . 85) 

= 750 . 00 + 2 . 33(42 . 31) + 42 . 31 

= 
= 
= 

= 
= 

= 

645 . 85 

15 . 5 

698 . 65 

750 . 00 

4 2 . 31 
891.0 

The best estimat (Et + 1 ) of annual usag for 

1981/82 is 91 cartons. At first sight we m y r jec 

exponential smoothing on grounds that it i too umb r orne 

to calculate . Parodixica y it urns out to b v n ea ier 

than ordinary m ving average1130 . When fore a t·ng f r 19 2/83., 

we only need to re ain t~o figures in our f.l . e T(t) = 

42 . 31 a nd F(t) = • 750 . 21. ·Minor calculat·on err r will 

quickly adj t them elves over time in expon n ia 

model . 

mo hing 

Using carrying cost (1)., ordering cos (S) and ni 

cost (C) da a from chapter 4, the most conom ot to order 

can be d r·v d using the economic ordering qu n y model 

as follows: 

Q = 

Therefore, Q = 

30 Ba t r by 
London 1 6 

= 

j 2RS 

CI 

4 1 . 33 c~rtons 

Ca 1 & Company Ltd . 

., 
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The optimum number o£ orders M) · calcu a d y divid·ng 

the annual requirement with the economi lo iz • 

Therefor 

N = E(t + 1) 

EOQ 

= 891 

41 

= 21.7 ·ord r 

The £ol1ow·ng formula provides an alternat·v d·r ct 

ethod of computing optimum numb r o£ order ( ). 

= 

Where; 

A = Ann al Usag in Shillings 

Ther fore; 

Optimum numb r 
( N ) = (114/75 

of ord r 2 

= 21.56 orders 

The numb r of ord r hould be rounded to 22 

to el.minat frac ion orders. 
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II . Mon hly Usage 

Seasonal variability was establish d o b n · n<.l • -

pensab phene menon of Block Lodges inv n ory pro _m n 

tourist industry · n general . For this r ason 'B e s,.r · t 11 

technique will be used to forecast month y inv nt ry u g 

of Guest Soap for 1981/82 at the Block odge . T 1 

5.1J(a),(b) and (c show step by step working o .y b 

A large value of the smoo~hing constant has b en ed to 

enab e the forecast to, r espond quickly to th hi h ran om

ness ob ervable in the usage figures . 

Compu ation of Expected 

Ta ble 5 . 1 (a) 
J 

......... 

1 2 3 4 

Month 7 /79 1 79/80 19 0/81 Bas D~m·w 1 
Seric R.,~ t 

Initial . 
Oc ob r 
( 1981) 

64 44 123 77 :91 

ov mb r 60 6 36 55 1.5 
Decemb r S6 72 88 72 1.39 
Januar 56 60 7 3 63 1.43 
(19 2) 
F bruary 36 32 85 51 .67 

1arch 6 8 82 79 0 . 86 

April 2 76 72 59 . 71 

May 36 36 29 34 1. 32 

June 48 64 57 56 l. 79 

July 44 64 116 74 l. 4~ 

ugust 72 76 88 79 1.03 

p mb ~r 4 0 114 .84 0. 6t) 

616 -~o 3 7 3 1 - _j 
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Table 1) . 1 b 

6 7 8 9 0 

MO TH FAR(t) Apparent T(t) Expect d E p c d 
Trend Ratio U a 

nitia 1.00 0 0 - -

Octob r 0 . 97 -.03 -. 009 . 949 73 ( 98 ) 

o vemb r 1.13 . 16 . . 042 1 . 228 68 

Decem r 1. 21 . 08 .0 53 1 . 334 96 

January . 28 .08 .061 1 . 422 9 ( 982) 

February 1 . 39 . l .076 1 .' 567 80 

M~rch 1 . 23 - . 16 . 005 . 2 8 96 

Apri 1 . 37 . 4 .046 -477 87 

May 1. 36 - . 01 . 029 . 292 44 

June -49 . 3 . 059 1 . 62 9 

Ju y 1. 47 - . 02 I · . 035 1 . 3 8 103 

gu 1 . 34 - . 3 . 0145 1.306 0 

Sept mb r 1 . 2 - . 22 . 076 . 943 79 
.. 

- - - - 0 0 
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Table 5.1 · 

J 

11 12 13 14 

MO TH Actua IMADt Sm oth d Safe y 
Usage MAD Stock 

.. . . . . - ~ . 

Initial - - 26.5 52 

October 
70 38 

(1981) 3 19.4 

ovember 83 15 18. 35 

December 00 4 13.9 27 

January 
90 0 9 . 7 . 19 

(1982) 

February 5 5 8 .3 16 

March 6 28 14.2 28 

April 101 4 14.2 28 

May 45 1 0.2 20 

June 1 0 9 9.9 19 

July OS 2 7 .5 15 

August 22 11.9 23 

September 50 29 17.0 33 

97 132 - 301 
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(The vertical bar urrounding MAD on ab e 5.l.c indica 

that the value i to e taken as posit've w'thout r gard 

of the actua sign). 

Tab1e 5.1 above is subdivided into thr e sections, a, b, 

and c, for ea ier repr sentation . Otherwi it is one able 

with fourteen columns. 

Co1umn , 2, and 3 shows the actua monthly u age of 

Guest Soap for 978/79, 1979/80 and 980/8 resp ctive y . 

The average of the three figures in each mon h is computed 

to form the base series in column 4. ·D mand r tio which 

is a simple ratio of actual usage (co mn 1 ) and the base 

series is shown on c umn 5. For examp e to compute demand 

ratio for October 198 one shou d divide th ac ua usage 

for October 198 with the base serie gur for he ame 

period (i.e 70 + 77 = 0.91) . The r ult wi1 represent 

random variation betw en actual usage and he base series. 

Forecast aver ge ratio (column 6) repres n 

tia11y weighted d mand ratios . ·The ioi ia 

assumed to be zero for he forecast to et 

exponen

is 

own F Rt. 

This co1umn is comp t d using equition 2. 5 whi h is shown 

below: 

= Rt + (l - 0..) 

Apparent rend r presented on column 7 show he 

trend of usage. The ·nitial trend is a umed to b zero. 

Other trend figur ar computed by tak·ng h difference 

betwe n the current F Rt and the previou F Rt This 

apparen trend i smoo hed o determine th trend for 

ea h mon h. 

Expected averag ra io is the sum of FARt and a fraction 

of the moothed tr nd. This is computed u ing quat·on 2.7 · 

as shown below. 
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Expected Ratio = rARt + 2· 

The last step on the forecast pro edure is to comp 

the expected demand or the forecast. This i done by 

computing the product of expected ratio (co mn 9 and the 

base series (column 4) . Graphically, the re ults hav b 

compared on figure 5 . 1. The dashed ine on the graph 
• 

represents forecast, while the dark lin represents actual 

usage f r 1981/82 . The forecast has been able to trace 

the actual usage reas nably well ex pt for a few months . 

For example the average usage for Nov mber 19 1 being 3 

cartons had a random variation of 2 carton from a base 

series of 55 carton . However, our e pon ntially smoothed 

forecast has been able to reduce the diff r nee to 15 

cartons, having forecasted a usage of 6 cartons for the 

same period . 

Table 5 . 1 . c shows workings of the andard deviation 

of Guest Soap at Block Lodges. "For norma distribution 

the av rage value of th absolute differ be ween the 

n 

actual current demand nd the previous cal ulation of the 

expect d demand is proportional to his t ndard deviation ' 

Therefor column 12 of t ble S.l.c show the mean absolute 

dev·a ion . Column 3 shows the exponentially smoothed 

weigh d average of the mean absolu e d via ion using the 

equation hown below: 

N w m an abs~lute 

Dev·a ion 

30 
Brown, 
Bu ·ne 

= 
r urrent I 
d viation + ( 1 -

Old mean ab olu 
)d . . ev1at1on 
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To provide for a 97.5% 1 vel of s rvice as 

provid d by Block Lodges manag men (r f renee 

chapter 4), one ne ds to multiply he mooth d 

MADt with a safety factor of 1.96. (ref renee 

areas under the curve, appendix 6). Therefor 

the month by month afety stock i the product 

of smoothed MADt and the safe y fa tor of 1.96. 

These figure are hown on column 14. It implies 

tha the safety stock vary from on mon h to the 

next depending on the size of th mean absolute 

deviation. 

One should note that the formulae as u ed in 

thi projec are restric ed o solve inventory 

problems where a company is buyin its stocks from 

outside manufactur rs. 

Having forecasted the expect d u a e and 

the safety s ock o be maintained on a monthly 

basis, the n xt ction this chapter will use he 

two figures o det rmin the optimum ord rs for 

every re iew peri d. 
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III . App ·cation 

Opt imum number of or ders were determined as w nty 

two in section one of this chapt r. How ver, for q ick 

comparison of the curr nt system of Block Lodges ( ee 

chapter 4) and the syst m present d in this chapter 

the number of orders will be assumed to be twenty four 

per year . In other words the review p riod will r main 

as two weeks and the ead time as . 4 ·weeks . Saf ty 
stock varies depending on the smoothed mean abso te 

deviation hown on table 5 . l.c co umn 4 . 

Maxim m inventory on hand and on order ( )~ 

re-computed on a month y ba is using eq ition 2 . 12 . 

This differ with the block lodge syst m where l 

of 'M' was set at the b ginning of the year. Tab 

5 . 2 ·shown below shows amputation of 1 M' for the 

twelve months period of 1981/82~ sing the equation 

2 . 12 b own below . 

M = B + u (R + L) 

For example he maximum inventory on hand and 

order 'M' for Oc ober 

M = 52 + 20 

Column 1 on tabl 

column 2 repres nt u 

while column 3 is the 

1981 is computed as fol ow : 

(2 1. 4) = 120 car ons 

5.2, repre nts safety stock~ 

age during replenishm nt eye e 

u.m of column 1 and column 2 . 

n 



so 

Table - S~ 2 

MONTH . 1 . 2 3 4 
M= 

B M(R + L) B+ M(R+L) 

October 52 68 120 72 
(1981) 
November 38 68 106 58 

December 35 68 103 55 

January 27 68 95 47 
(1982) 

February 19 68 87 39 

March 16 68 84 36 

April 28 68 96 48 

May 28 68 96 48 

June 20 68 88 40 

July 19 68 87 39 
August 15 68 83 35 

Septemb r 23 68 91 43 

T 0 T A L 320 816 1136 560 
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Using periodic r view ystem, the r -order pa ern 

and quan i y ordered p r r vi w p r·od ar shown on figur 

5.2. The initial stock lev 1 on hand i t qual o th 

n 11 It i importan to not that sa€et tock · s by 

n absolute d via on, b ing th the prev·ous months me 

b st for ca t of stand rd deviation €or h curr nt month. 
11 used to det rmine 

is 106 car oos. This 

stock for the month . 

23 carton as opposed 

he order qu ntity in OV mb r 
i du to a d crea in th sa 

There ore the re-order qu ntity 

o 37 cartons tha could have 

1981 
ty 

s 

n 

ordered during the same per'od if the 1 vel of 1 M11 r mined 

a 120 car ons, as is curren ly the case at Blo k Lodge . 

Column 4 of tabl 5.2 shows the compu ation of month y 

average inventories u ing his system. The fig res have 

been compu ed sing q ation 2 .13, shown below: 

Averag inven ory = B + ·~ (UR) 

Ther fore average inventories for Octob r 1981 are d rived 

as follows: 

Average inventor·es = 52 x ~ (20 2) = 72 cartons 

The annual averag inventories of Gu t Soap for 1981/ 2 

can hen b computed a ·mple averag of mon hly averag 

inventori which is 47 cartons. Ther fore carryin c ost 

for 1981/ 2 can be computed u ing equation 2. ·as shown 

below: 

Carrying cost = Q x C X I 

2 

= 47 X 114/75 X .30 

= 1618/= 
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Having established that twenty our ord rs will be 

placed during the year the tot 1 annua ord ring 

cost can then be computed as th product of ord ring 

cost per order and the number o order plac d 

during the year. 

Therefore, 

Ordering cost = 24 X 33/= 

= 792/= 

Thus, the total cost of managing inv ntori s, 

using forecasting techn ·que, and the c'onomic 

ordering quanity model will b Kshs.2,4 0/=. Th's 

is the sum of ordering ost and carry'ng cost. 



CHAPT R 6 

I . OF' THE R S LTS 

Th 1 . t 31 
e a 1nv n ory manag m nt cost of Gue t Soap un der 

he current Block Lodges inventory managemen syst m is 

Ksh . 3,614 per year . nd r t he proposed sy tern which ha 

u ed EOQ model and he exponential moothing mod e l to fore-

ca t futur inventory usag the tota l cost i Kshs . 2 0 . 

Therefor . the net r duction of inv ntor y managemen cos 

i K hs . , 204/85 or 33 - 3% per year . Th is i a sub antial 

percentage of cot reduction . If s "milar redu ions could 

be rcaliz d on a he 700 d~fferen s ock · ms he d by 

B o k Lodg Central Stores, t h e resul s would h ave a ver y 

sign· fican impact on the profitabi i y of the group . 

The ealiza ion of the e cost r ducti n ha be n 

f ilited by a number of attributes bui in th ew 

system . · stly f recas ing mode al ows he inventory 

man ger o vary inven ory 

an cipa d eve of usage . 

abili y of he mod 1 o trac 

evels depending on h 

This is made p sib e by 

sea ona flu ua ions in 

he 

usag . S ond y he mod 1 i abl o smoo h ou r ndom 

va a ion Th. a P 'sts the manager from p a ing 

u nee s ar·l larg order in respons to 

high demand or on he o h r hand p cing 

in anti ipation of downw rd trend n 

artificially 

mal ord r 

u age . In 

oncl si n, he new sys m de ermin s the mot o pt'mal 

i 1Veo 0 y ha hould be h ld in h stor s maintaining 

a equat a wa ce o ir gu ar f u uations n usage 

in he form of saf y ock. 

3 lnv ory :-tan~..,. m nt Cos h re r f r to th sum of 
0 d rin~ Co and h Ca ying Co t . 

54 
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One of the basic objectives of every profit making 

and non-profit making organi ation is to minim·ze cost . 

The -ne · model provided in this paper does e ac y this 

for Block Lodges inventory problem. The mode is easy 

to implement in both manual or mechanical inv n ory 

system. It does not require specializ d staff or any 

special raining and therefore can b implemented by 

the current store keepers without any problems. 

The current structure of Block Lodges is such that 

the store are subdivided into five sub-section . The e 

are the food,beverage and iggarettes, opera ing equipm nt, 

household and printing and stationery . ·Each department 

has a storekeeper and an assistant . The storeke per an 

be asked to spend a small proportion of his tim at th 

beginning of each month to forecast the next mon h' s 

inventory requirements for his section. Jus l·ke in ro

duction of any other new system in any organ·sation hi 

system i xpected o face some res ance from the stor 

keepers at the introd ctory stages . This is because •t 

appear s t be too invo ing in erm of calcu at·ons . How

ever one the introductory tage wh· h has mor calcu ations 

than normal is over, the system wil ease o look diff·cult. 

Theref or I recommend implementation of th sy tern by 

Block Lod"es Central Stor 



(All 

MONTH 

October 

November 

December 

January 

February 

March 

April 

May 

June 
July 
August 

September 

Total 

56 

APPE DIX 1 ·. 

1/82 

1978/7 1979/ 0 19 0/8 1198 I 2 

64 44 23 70 

60 68 36 83 

56 72 88 100 

56 60 73 90 . 
36 . 32 85 85 

68 88 82 68 

28 76 72 0 

36 36 29 45 
48 64 57 100 

44 64 16 05 
72 76 8 31 
48 60 144 50 

6 6 740 3 97 

Figur s extracted from B o k Lodg , Central 

Stores tock Ledger . 

Actua usage for 1977/78 was 601 cartons . 
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PARTIC L RS 

l. ~ime o recognize an order 

s hould be placed and the 

related costs . · 

(i) Inspection o f Stock 

evels by the store

keepe r and consequent 

issue of a purchase 

request . 

2. F acing of an order and its 

receipt: 

(i) Approval of purchase 

requested· by the 

Assistant purchasing 

manage r. 3 minutes 

(ii) Obtaining quotations 

3 telephone calls, @ 

/65 per call. 

(iii) Telephoning time 5 
minutes per call 

i.e 15 minutes 

(iv) Review of quotations 

and approval by the 

purchasing/stores 

manager . 

57 

I WORKI GS 

Time taken plus 2 

copies, one copy to 

the purchasing mana

ger, and a second 

copy for the store 

keeper 1 s file. 

8 32 000/;: . X 3 

l!.0,8oo 33 

2000 x · 15 
10800 

12,000 

10,800 

5 

. 

2.20 

1.95 

2.80 

5-55 

AMO NT 

SHS . 

32 
Salary figur s are 
They repre ent the 
company per month. 

extracted from Septemb r 
ac ual cost of the emp oye 

982 payroll. 
to th 

3310,800 minutes repre~ent the official working ime per 
month (i.e 45 hours per week for 4 weeks in a month . 

CTS 

2( 
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WORK! GS 

Cost one copy of L.P.O. 1 set with 4 c rbon
ized copi s 

Cost one purchase request 1 set with 2 ordin-

Writing up the LPO and 
pre enting for approval 

Trucking or fo low up 
average of 1 telephone 
call 

(i) Receiving verage of 
15 minute for each of 
the following emp1oyees: 

(a) Store-keeper 

(b) Receiving C erk 

(c) One porter 

(ii) Accounting Cost: 

ary copies 

2000/= X 5 

10, 800 

1500/= 4500 X 15 

2000/ = 10' 800 

1000/= 

(a Good in word book + 1500 
Receiving record book 5000 X 10 

10,800 (b) Po ting in o stock 3000 
edger and creditors 

ledger 

{c) Matching invo'ce ith 
the LPO nd posting 2250/= x 15 
·nto the purchase day 10, 00 
book 

= 

= 

= 

.1 5 

.20 

.95 

.65 

6.25 

3 .10 

(d) pproval of invoice 
by he s ores nd 
purcha ing manager. 
3 minut s 

X 3 = 3-35 

SHS. CT 

15 45 

17 

33 
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CARRYI G COSTS 

(a) Rent for one year (Payable to Kulia 

nvestments Ltd) 26,940/= x 12 

(b) Overdraft interest: (Worked out at 

15%;ov~rdraft interest charges as at 

30th September, 1982) on the average 

inventory for 19 1/82. 

2,JJ0,000/: X 15% 

(c) In urance 

(d) Sto k wr'te offs due to deter·oration, 

breakages tc . (Figure extracted from he 

trading stat ments). 

Carrying cost expr s ed as a 

perc ntag of v rage inventory = 

2,330,000 

SHS. 

3 23,2 0 

349,500 

5,640 

30 000 

708,420 

00 

In the main text of the paper carrying cost has b en 

rounded to hirty p rcent. 

crs 

= 

= 

.. 

= 

-
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APPE DIX :4 · 

DETAILS 

Lead time · (L) Once the order is placed 

it takes seven wording days to be 

received at the central stores ready 

for issuing out. 

( 2) Number of 'Nor king Days 

The number of workingdays h ve been 

computed as the number of we ks in 

a year, {i.e 52 weeks) mu tiplied by 

the five ~orking day in a week, ess 

ten public holidays. 
The number may vary from y ars to 

years, depending on how many holi

days fall on a work"ng day. 

(3) Unit Cost: (C) 

I • • 

7 days 

250 days 

1 4-75 
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. STANDARD GE 

... DATE - - 'x - i) 2 . . X X .. X - X 

. 
1. ·11/6/82 1 4 -3 9 
2. ·16/2/82 3 4 -1 1 
3. ·7 /10/81 10 4 6 36 
4. 3/11/81 20 4 16 256 
5. 9/7/82 2 4 -2 4 
6. ·29/ 4/82 1 4 -3 9 
7. ·6/11/81 16 4 12 144 
8. ·18/11/81 6 4 12 144 
9. ·15/4/82 4 4 0 0 

10. 12/11/81 2 4 -2 4 
11. 5/12/81 6 4 2 4 
12. 24/2/82 2 4 -2 4 

13. 5/6/82 4 4 0 0 

14. 30/3/82 3 4 -1 1 

15. ·15/2/82 8 4 4 16 

16. 8/12/81 5 4 1 1 

17. ·25/1/82 4 4 0 0 

8. 2 /7/82 4 4 0 0 

19. ·25/8/82 30 4 26 67 
20. 27/8/82 6 4 2 4 
2 . 29/6/ 2 19 4 15 225 
22. ·26/2/82 3 4 -1 
23. ·14/ 4/82 18 4 14 96 
24. 0/3/82 3 4 -1 

25. 9/ 2/81 6 4 2 4 
26. 1/2/ 2 5 4 1 1 

27. 24/3/ 2 8 4 4 16 

28. 30/10/ 1 2 4 -2 4 
I 

29 . 10/5/ 2 1 -3 
30 . ·26/6/82 4 4 0 0 

. .. 
I 

216 120 96 1770 I 
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The standard deviat"on is calcu ated by taking r ndom 

sample of JO days of the 250 actual days of usage. 

Standard deviation of 

daily usage D = 

= 

Approximately 7. 7 cartons . 

11770 
30 

7. 68 



• I 

\ 

63 -
APP . ·ciX 6 

_ _}._Rf.A UNDER THE NORMAL CURVE ----------
.. 

' . ,. ______ _ 
.00 .01 .02 .OJ .04 .05 .C!i .c:-

- 0.0 .50000 .503'19 .50798 .51197 .51595 .51994 .52392 .52790 .53188 .53586 
0.1 .53983 .54380 .54776 .551 72 .55567 55692 .5.)356 .56749 .. 57142 .57533 
0.2 579:!6 .58317 .58706 .590~5 .s9-m3 .59871 .60257 .60642 .61026 .61409 
0.3 .61791 .62172 .625.52 .62930 63307 .6368J .64058 .64431 .64803 . 6~173 

0.4 .65542 .65910 .6&276 .66640 .6;003 .67364 .67724 .68082 .68439 .68/93 
0.5 .69146 . 9~9 _r.r; 47 .70194 ]0.5-.:l .7088~ .7:226 .11566 .7190.; .72:!40 
o.G .72575 .nqo' . 1'B7 7~5"~ .;:e~: ~--: .::-:: .• .. JJ• -~ ..;~:;; .75 n .ij-t'1v 
0.7 .75804 .76115 .76424 .76730 .77035 .n?-37 .77637 .n93S .78230 .76~.!4 

0.8 J8814 .79103 .79389 .79673 .79955 .80234 .8051 1 .80785 .81057 .d"1327 
0.9 .81594 .81859 .82121 .82381 .82639 .82894 .33147 .83398 .836-':o .83891 
1.0 .84134 .84375 .84614 .8~849 .85083 .85314 .85543 .85769 ,Pj99) .8 1214 
1.1 .86433 .86650 .8686-! .8!076 .87286 .87493 .R769a .87900 .86100 .8a298 
1.2 .88493 .88686 .88877 .89065 .89251 .89435 .89617 .8°796 .89973 .90147 
1.3 .90320 .90490 .90658 .90824 .90988 .91149 .91309 .914(>6 .91621 .917 4 
1.4 .919:!4 .92073 .9:?2.! .9-364 .92507 .92647 .927r.. .9292:! .93056 .9)189 
1.5 .93319 .93448 .93574 .93699 .93822 .93943 . 0 ~ 062 .94179 1.~4295 .9.s.;oa 
1.6 .94520 .94630 .94738 .94845 .94950 .95053· .95154 .95254 .953S:? .954-49 
1.7 .95543 .95637 .95728 .95818 .95907 .95994 .%ORO .96164 .96246 .%32i 
1.8 .96-407 .96485 qr,c;,:.2 a,, lR %712 . ~5 • . ·_C)r Bjf . .'X~:6 .~(,g<;:; - ::;; .,u.;: 

· 'i§ :9n28 .9719J .97257 .9i320 .97381 .<'l7441 .97500 ?7558 .'J7ri15 .<J7c.;c 
2.0 .97725 .97784 .97831 .97882 .97932 .97982 .9R030 .98077 .98124 .98169 
·2.1 .982H .98257 .98300 .98341 .98382 .98422 .98~1l1 '.:l8500 .96537 .98574 
2.2 .98fl10 .98645 .«lflC,/') ."'R71J .9874) .98778 .911(111<) .?38 0 ,C)f\870 .9RIJC)') 
2.3 .98928 .93956 .91\'J83 .99010 .99036 .990o1 .99086 .99111 99134 .9<>HB 
2.4 .99180 .9<J202 .9?:2~ .99245 .99266 .9928 l .99305 .99324 .99343 .99361 
2.5 .99379 .99396 .99413 .99430 .99446 _qg4r,1 .c,q~n .99492 . CJC)~or, 99)20 
2.6 .99534 .99547 .99)f,O .99573 .99585 .99598 .9%09 _qqr,21 .9%3- q Ml 
2.7 .9~65J .9%64 .9%74 .99683 .99693 <J9i'02 .99711 .99no .99728 .9973fl 
2.8 .99744 99752 .997f.0 •.99767 .99774 .99781 .9CJ78R .~795 .99801 .9fl80i 
2.9 .99813 .99819 .99B25 .99831 .99836 .99841 .9c:846 .'¥' 51 .99856 .9C)8fl l 
3.0 .998&5 .99869 .991lN .99878 .99881 99886 .99899 .99893 .998% .9qqfl() 
).1 .99903 .9'Jo/.)6 .99910 .9'J91J .99916 .9~'} 18 .9C)921 .Q~Q]4 OOO:!fi OOO")C'I 

3.2 .99931 .99934 .99936 .9')938 .99940 .99942 .99944 .99946 .99948 .999'i0 
3.3 .:;:;~ 2 .9'1'153 . 9<l55 9r.957 .?9958 .9'J%0 .9:.)%1 .91%2 .99%4 .ll9Sb5 
).4 .9996& ,<)')')68 .999(,C) .99970 .99971 .99972 .99973 .99974 .99975 .99976 
3.5 .99977 .'19978 .99978 .99979 .99980 .99981 .9'J'JEJ1 .9q982 .999RJ . 99~83 
3.6 .99984 .99985 .99985 .99986 .99986 .'99987 .99C\R7 .99988 .99988 .99969 
l . .99989 99990 .99?"10 .91)990 .99991 .99991 .99992 .'19992 .9991)2 .99992 
3.8 .9'1993 .99993 .99993 .99994 .99994 .99994 .99994 ,c;q9q5 .91')'l9S q99~5 
3.9 .9'J'J'J5 999'35 :J?9% .9'J'J96 .9'J99u .199% .99'l96 .9999(, .~99J7 -=-9fl997 

.. 

-·'"' 



APPENDIX 7 

GUEST OCCUP 

umber of P 

. MONTH 1979/ 0 1.980/8 1981/82 

.. 
October . ' 9,808 12,250 14,564 

November 8 192 10,268 3,172 

December 8,691 11,656 3,554 
I· 

January 10,463 12,865 13,952 

February 10' 764 15 J 184 15,018 

March 10,022 12,288 12,720 

April 9,727 9 8 2 10 177 

May 6,400 8,074 8,197 

June 9,704 10,611 11 569 

July 11,974 13,726 14 750 

August 2 935 6 059 13,537 

September 0,19 12 485 11 987 

1 8 878 145 278 53,197 

Figures extracted from B ock Lodge monthly rading 

statement . 
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