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Cexnusi 6. HEHAPAMETPUYECKHUE U POBACTHBIE
CTATUCTHYECKHUE METO/Ibl B KUBEPHETHUKE

ASSET TURNOVER ANALYSIS BASED
ON INTERVAL CENSORED DATA USING QUANTILE

Z.N. Zenkova, O.B. Makeeva

National Research Tomsk State University, Tomsk, Russia
oksi-mak-tsu@mail.ru, thankoffjean@mail.ru

There are some different ways for analysis of a company asset turnover but in this paper the authors considered
the most informative marks, such as an Asset (inventory) Turnover Ratio (TR) and Days Sales of Inventory (DSI),
which are calculated as [1-3]:

DS| = numberof daysin the considerirg period of time )
B TRfor the period ’

where
_ Total Revenue for the period
X

TR

, @

and X isan average inventory cost.

Therefore, TR shows how many times a company returns its investment to the asset, DSI is a number of days
when the average inventory is completely returned to the company. These ratios should be considered in dynamics con-
sidering product life cycle, season influence, etc., but the main task for inventory management is to decrease DSI and to
increase TR.

Notice, that the data for inventory analysis is very specific, because it describes the level of inventory costs for
particular moments, but the costs can be significantly changed during a day, and these changes usually do not fixed ex-
actly or not to take into account when TR is calculated.

In this paper the authors considered a data set as an interval censored sample with size N and cumulative distri-
bution function F(X) . A nonparametric Turnbull estimator Fy (x) was used for estimation of unknown F(X) [4]. Fur-

ther, a modification of Fy (x) was constructed for the case when quantile X, is known exactly, i.e. the cumulative

distribution function satisfies the condition [5, 6]:
F (Xq ): a,

and g is known probability. The modification was found using the following formula:

F,\?(X):q-[{%(%}VOjAl+(l—q{[%;i)JVO]/\I.

The quality of new estimator was studied by means of simulations. It was shown that using additional information
helps to improve the accuracy of estimation in the sense of decreasing of the mean square error. Substituting these two
estimators of the cumulative distribution function to an functional for an average value for random inventory cost T >0

“+o0
Er= [ xdF(t),
0
two estimations of the average inventory for the interval censored data were found. These estimations were used for

analysis of a real Tomsk company turnover. As a result, the modified estimation allowed to give some significant pieces
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of advice to the company management, so planning of a financial support of the production processes was changed, and
the company avoided a lot of problems dealing with interruptions in productions.
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OIIEHKH BEPOATHOCTEM IO JAHHBIM C ITPOITY CKAMH
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ITycTs cpenn Bcex HaOMOACHWI Hax mpr3HakamMu (X,Y) mMeercs N HesaBucuMbIX map Z, =(X,Y), i=1, ..., n,

JUISl KOTOPBIX MOJIy4eHbl 3HAYECHUs 10 00erM KOMIIOHEHTaM (KOMIUIEKTHbIe Habuoaenust). Kpome sToro, uMerorcs Ny
,Z B KOTOPBIX U3BECTHBI 3HAYECHHSA TOJBKO NEPBOMI

Z

HHS TOJIBKO BTOPO# KoMIoHEHTHI. I1ycTh & u b — HeKOTOphIe MOJMHOXKECTBA MHOXKECTB 3HAUCHHH mpH3HAKOB X U Y
cootBeTcTBeHHO. O603HauuM uepe3 A cobbitue {X € a}, a yuepe3 B — cobbitre {Y € b}. Ha ocHoBanuu umeromunxcs

HE3aBHUCHMBIX HEKOMIUICKTHHIX (1o Y) HaOmromeHuit Z

n+lrc et n+n 2

KOMIIOHEHTHI, ¥ N, He3aBUCUMBIX HEKOMIUJIEKTHBIX (10 X) HaOmoaeHuit Z B KOTOPBIX U3BECTHBI 3HAUE-

n+n 1ttt n+n+n, 2

JTAaHHBIX TPeOyeTCs MOCTPOUTH OLeHKY BepostHocTu P(AB). Jlanee Mbl cunTaeM BoiNoHeHHBIM yenoBue P(A)P(B) > 0,
gyepTa CBepXy Hall COOBITHEM O3HAYACT OMOIHUTEIBHOE COOBITHE.
Kax u3BeCTHO, HECMEIIEHHOW W HaWITydliedl B CMBICIE MHHUMYyMa Aucriepcud oreHkoit P(AB), moctpoerHo#

0 KOMIIJIEKTHBIM HaOJII0AEHUAM, ABILIETCS HIMIUpHUYecKas oleHka P (AB)= n’lznzll ACN(Y) , toe 1a(x), Ig(y) — naom-

karopusle ¢pyHkimu. Paccmotpum orenku 1t P(AB), B KOTOPBIX COBMECTHO UCHOJB3YIOTCS KAK KOMIUIEKTHBIE, TAK U
HEKOMIUIEKTHbIE HaboneHus. Vel MoCTPOeHUs TAKUX OLEHOK MOJICKAa3bIBAET TEOPUS y4ETa alpHOPHON HHpOpMa-
UM, KOTOPAst MPEIIUCHIBAET HEM3BECTHBIE AJIEMEHTHI KOHCTPYKIMHU OIIEHOK 3aMEHSATh MX MPOEKIUAMH B ANPHOPHBINA
Kiacc BeposiTHoCcTel [1]. B naHHOM cilydyae anpuOPHBII KIacC COCTOMT U3 M3BECTHBIX 0 YCIOBHIO 3aa4d BEPOSTHO-
creit. Py(A), Pn(B), P, (A), R,(B), R(AB), R, ,(A=MP(A+nP,A1/(h+n), P, ([B)=[R(B)+nPR, (B)]/(h+n),
P.(A|B) mpu P,(B)>0, P(B|A) mpu P,(4) > 0. Ha 6a3e stux oreHok mocrpoum oruenku P(AB), nmpusriexas moodepes-

HO HCKOMIIJICKTHBIC Ha6J'HO,HCHI/I$I 10 Y, 3aTEM I10 X, 3aTCM HCKOMILJICKTHBIC Ha6J'IIOZ[€HI/I$I 000HX THUIIOB. HpGHHaFaIOTCﬂ
CJICAYIOIIME OLICHKM

a 0,R(A) =0, A 0,P(B)=0,
(AR = {Pn(B AR, (A P(A>0, T (AB)= {Pn(Al B)P,.. (B),P.(B) >0, ®
R (AB) =[(n+ RY(AB) + (1 +1)PY(AB)—nP, (AB)]/ (1 +1, +1,) @

CaoiictBa oreHOK (1) m3ydanuck B [2]. 3mech MBI paCCMOTPHM aCHMITOTHYECKOE MOBeIeHUE oleHKH (2). O6o0-
sHaunm A, =n/(n+n+n), A,=n,/(n+n+ny). Tlocne pasnoxenns P*(AB) mo ¢opmyne Teiinopa

B okpectHoctax P(AB), P(A), P(B) u mposenenus mpeobpasoBanuii Mokem 3ammcath: P*°(AB) = P(AB)+
+HPR,(AB)—P(AB)) +1,P(B| A (P,(A —P(A) +1,P(A| B)(P,(B) —R,(B)) +R, = P*(AB)+R,, rae R, — ocrarounsiii
qIEH PA3JIOKEHHs], IMEIOLIHii GoJiee BHICOKHIT IIOPSI0K MAJIOCTH [0 CPABHEHHIO C TIIaBHOW YacTbio P, *°(AB). Marema-
THyeckoe oxupanne MP*(AB) = P(AB), a aucniepcust

DP2(AB) = DP,(AB) —n"'P¥AB)[L,(P(A)/ P(A)) +1,(P(B)/ P(B)) — 22\ (P(AB) — P(AP(B))/ P(A))P(B)] .  (3)
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