DES CR!iTION TITLE: RISK MANAGEMENT DEVICE 5TECHNICAL1.) [000'] The present
invention elates to a risk management device,' more specifically, relates to a risk management device
which has a lunction of calculating a risk amount from loss data including a loss amount S OCCU encc
frequency by a simple method. 10 BACKGROUND ART [0002] In general, company business
may face various kinds of operational risks (Siawil Fefidired tok hereinafter) such as an earthquake,
system trouble a clerical mistake and 15fraud. Therefore, it is required to weigh the amount ok by
usingsieighing device and take measures against the risk. [000,3] A risk weighing device inputs
therein fragmental information on an unknown risk profile in a company, and weighs a feature value

(e.g.,299.9% v, at risk VaR)) of the risk 20 profile in the company from the input data. Data
inputted ﬁuﬁfhﬂ%% M@Yﬁ@%@ d%%kér(&ly includes internal loss data and scenario data. Internal
loss data is data on a loss event having actually occurred in the company. Internal loss data shows the
contents of events and
5  TECHNICALFIELD
{0001]

The present invention relates to a risk management device, more specifically, refates
to a risk management device which has a function of calculating a risk amount from loss data
including a loss amount and loss occurrence frequency by a simple method.

10
BACKGROUND ART
[00062]
In general, company business may face various kinds of operational risks {simply
referred to as “risk™ hereinafter) such as an earthquake, system trouble, a clerical mistake and
15 fraud. Therefore, it is required to weigh the amount of a risk by using a risk weighing device
and take measures against the risk.
[0003]
A risk weighing device inputs therein fragmental information on an unknown risk
profile in a company, and weighs a feature value (e.g., a 99.9% value at risk (VaR)}) of the risk
20 prolile in the company from the input data. Data inputted into the risk weighing device
generally includes internal loss data and scenario data. Internal loss data is data on a loss event

having actually occurred in the company. Internal loss data shows the contents of events and



the loss amounts brought by the respective events. However, it is difficult to obtain a necessary and
sufficient number of internal loss data with respect to all event contents. Therefore, with respect to the
content of an event which has rarely occurred and the content of an eve which has not x.cu -d yet, the
values of the occurrence frequency and loss amount thereof are estimated as scenario data and
utilized thevéigh amiskeasmbunigtireinbftersintetinal tossidaté @nd scenario ddtaulrilkbectoliectively
erred to as loss data. [00041 A general risk weighing device weighs a VaR by a method called
loss distibution-ApRrPacR{SSy SemPateRt Drewmantd apd Nan-Ratent Document ), Ta.Re.apecific
Firstly, the risk weighing device generates a loss frequency distribution from the number of internal
loss data, and.so on, and generates a loss scale distribution from internal loss data, scenario data and
s0 on. NERET By Fohte EbTSHnUIAtER e figR w&&thwf Hekiee %@aféaavefé%m&%&ﬁaﬁé‘és of
taking out the loss amounts of the number of losses caused by using the ahovementioned loss
frequency: distributior:framibiecahovednantidned:loss scdle distribution¢SutotalingdHeslossiamounts
and calculating a loss mount per holding period, ten-thousand or hundred-thousand mesthereby
generating R Jpgscamopntdisiribeion, Then.he sk meiohing device calGHaRs A YR, i@ rmal
predetermined confidence interval from this generated loss amount distribution. [0005] 20Patent
Document 1 ‘ﬁ .(ape‘?e‘lfatentll?gblivcl? ion l}lq._42}f51;0§3“ 10 06(_1\No~r)-11:f‘qtent Document I: Kobayashi,
Shimizu, NisHGUH!, SRENOANEGE. "%ﬁp(é(falﬁfblh‘& RISETREARGRMER ™ Kinzai Institute for Financial
Affairs, Inc., issued on April 24, 2009, pp. | 07- 1 44 [0007] As mentioned above,a risk weighing device
using los8WMigtribution approach 5 generates a frequency distribution and a scale distribution,
calculates the total amount of loss occurring per holding period by using the frequency distribution and

the scale distribution,Ry.MagteLanpmsinmations findingaxViaRs Hhusotherads sprahlennthah
computation load is heavy though the accuracy is high.

approach (e.g., see Patent Document | and Non-Patent Document 1). To be specific, firstly, the

1 nisk weighing device generates a loss frequency distribution from the number of internal loss
data, and so on, and generates a loss scale distribution from internal loss data, scenario data
and so on. Next, by Monte Carlo simulation, the risk weighing device repeatedly executes a
process of taking out the loss amounts of the number of losses caused by using the
abovementioned loss frequency distribution from the abovementioned loss scale distribution,

15 totaling the Joss amounts and caleulating a loss mount per holding period, ten-thousand or
hundred-thousand times, thereby generating a loss amount distribution. Then, the risk
weighing device calculates a VaR in a predetermined confidence interval from this generated
loss amount distribution.

[0005]

[

Patent Document |: Japanese Patent Publication No. 4241083
[0006]

Non-Patent Document 1: Kobayashi, Shimizu, Nishiguchi, and Mormaga, “Operational Risk



[0008] I OIn the field of risk analysis, beyond a situation that a highly accurate VaR is required, there is
also a case, such as component analysis, that it s desired to obtain a VaR in a short time though the
accuracy can be low somewhat. SUMMARY 1[0009]~ An object of the present invention is to
Provide a risk management device which solves the abovementioned problem, namely, a problem that
1 is difficdlirtazealcuiatelanzapproximatéovaliusaot miVAR:Nsa Shortitised [0018pritegdieAdyandma
coefficient table holding a coefficient in association with the loss occurrence frequency, the coefficient
being eqygl_te.a value of an occurrence number at a lower a% point (a is a predetermined constant) in
a cumulative distribution 'unction of a probability distribution with the loss occurrence frequency as a
parametefg' d 5a processor connected to the memory, wherein the processor is programmed to
calculat r% tiplication values,each of which is calculated for each of the loss data and is a
multiplication value of the coefficient held in the coefficient table in ssociation with the loss occurrence
frequency includéd imthedosd déteyand thsloss:arhiogntiinchededim tHestosbtiabaili00[00%tpach A risk
management method according to another exemplary embodiment of the present invention is a risk

managemgptmeth ot exsrad b & itk managemantdevics Whichincludes amemany for gfaring loss
data each including a loss amount and loss occurrence frequency and a coefficient table holding a

coeﬁiciegéggr?%socj?te\%? tgg onss), %Py{ir_en{g%lj? fkre%ue‘r]?z._ thg c_oeﬁici%aqqt,be‘i%%%c%u%to.a value of an
occurrence NuNbBFa a(févve?“%g A W Bt M CONRARIATS SERRUTRIVE SRR tion
function of a probability distribution with the loss occurrence frequency as a parameter, and which
inc|udgg]\ﬁ(pﬁ@dé@g@ﬁﬁnnhg@mdimj tfﬁﬁ@img(’a VaR. Thus, there is a problem that computation load 1s
heavy though the accuracy 1s high.
[0008]
16 In the ficld of risk analysis, beyond a situation that a highly accurate VaR is reguired,

there 1s also a case, such as component analysis, that 1t is desired to obtain a VaR in a short

time though the accuracy can be low somewhat.

SUMMARY
15 10009}

An object of the present mvention 1s to provide a risk management device which
solves the abovementioned problem, namely, a problem that it is difficult to calculate an
approximate value of a VaR in a short time.

(0010}
20 A risk management device according to an exemplary embodiment of the present
invention mcludes:

a memory for storing loss data each including a loss amount and loss occurrence



the risk management method including: 20by the processor, calculating multiplication values, each of
which is calculated for each of the loss data nd is a multiplication value of the coefficient held in the
coefficient able in association with the loss occurrence frequency included in theloss data and the loss
amount included in the loss data. [0012] With the configurations described above, the present
inventionrenables sapid caltitativnablahcdgproximats viahuents VeaR! 6 BRIEFDESCRIPFANCOF
DRAWINGS [0013] 1 is a block diagram of a risk management device according to a first
exemplagy. erahodiment aliheprsetdRirie. 2showsian sxamel.ofihereenfiqurationef loss data

used in the first exemplary embodiment of the present invention;
(a is a predetermined constant) in a cumulative distribution function of a probability
distribution with the loss occurrence frequency as a parameter; and
5 a processor connected to the memory,
wherein the processor is programmed to calculate multiplication values, ecach of
which 1s calculated for each of the loss data and is a multiplication value of the coeflicient
held in the coeflicient table in assoctation with the loss occurrence frequency included in the
loss data and the loss amount inciuded in the loss data.
10 [0011]
A nisk management method according to another exemplary embodiment of the
present invention is a risk management method executed by a risk management device which
includes a memory for storing ioss data each including a loss amount and loss occurrence

frequency and a coefficient table holding a coefficient in association with the loss occurrence

[a—
LAY

frequency, the coefficient being equal to a value of an occurrence number at a lower «% point
(u 18 a predetermined constant) in a cumulative distribution function of a probability
distribution with the loss occurrence frequency as a parameter, and which includes a processor
connected to the memory,

the risk management method including:
20 by the processor, calculating multiphication values, each of which is calculated for
cach of the loss data and 1s a multiplication value of the coefficient held in the coefficient table

i association with the loss occurrence frequency included in the loss data and the loss amount



3 shows an example of he configuration of a coefficient table used in the first exemplary embodiment
of the present Fig. 4 shows an example of e configuration of interim information used in the
first 15exemplary embodiment of the present invention; 1- 5is a flowchart showing an example
of processing in the first exemplary embodiment of the present invention; 6 is a block diagram
of a risk mandgémemt devidetaccording to a second exemplary embodiment of the presentinvention;
20Fig. 7 shows an example of the configuration of element-by-element loss data used in the second
exemplairyp iment of the present invention; second exemplary embodiment of the presenten on; Fig.
9 is a flowchart showmgexample of processing in the second exemplary embodiment of the present
invention; Fig. 1 lock d gram. of a qsk ag mentgggncrdlng to a third e acco 5exemplary

embodiment of t é‘Br 8nﬂ 5H0“* Vin EXarRpIEcBt (e BRIy urARD Df Rt

scenario data used in the third exemplary embodlment of the present invention;
calculation of an approximate value of a VaR.

5
BRIEF DESCRIPTION OF DRAWINGS
10013]
Fig. tis a block diagram of a risk management device according to a first exemplary
embodiment of the present invention;
10 Fig. 2 shows an example of the configuration of loss data used in the first exemplary

embodiment of the present invention;

-

Fig. 3 shows an example of the configuration of a coefficient table used in the first

exemplary embodiment of the present invention:
Fig. 4 shows an example of the configuration of interim information used in the first
15 exemplary embodiment of the present invention;
Fig. 5 1s a flowchart showing an example of processing in the first exemplary
embodiment of the present invention;
Fig. 6 1s a block diagram of a risk management device according to a second
exemplary embodiment of the present invention;
20 Fig. 7 shows an example of the configuration of element-by-element loss data used in
the second exemplary embodiment of the present invention;

Fig. 8 shows an example of the configuration of interim information used in the



Fig. 12 shows an example of the configuration of second scenario data used in the third exemplary
embodiment of the presentinvention; 13 shows an example of the configurationinterim information
used in the .nplary embodiment of the present invention; 14 is a flowchart showing an example of
processing in the third exemplary embodimentl present invention; 15 is a block diagram of a
risk managendent-device actordingntaatfeusthstbexenplaty embodiment of the presen ns en n;

16 shows an example of the configuration of first loss data used in the fourth exemplary embodiment

of the presentinyeptign;, , ﬂ_owcKa?b%%%%%?@ﬂﬁaﬂemﬁ Zméggé o lseeand 'esgﬁg%;%d in

the fourth exemplary embodiment of the present invention; 2018 shows an example o

configuration of interim information used in the fourth exemplary embodiment of the presentinvention;
19 is a fROMRIFHPSHbRNiMY RGCAFPELRIHBIETS processing- in the fourth exemplary embodiment of the
present invention; Fig. 20 is a block diagram of a risk management device according to a fifth
exemplary embddimdiit of thebprasetibgnyentidng risk management device according to a third

5  exemplary embodiment of the present invention;
Fig. 11 shows an example of the configuration of first scenario data used in the third
exemplary embodiment of the present invention;
Fig. 12 shows an example of the configuration of second scenario data used in the
third exemplary embodiment of the present invention;
0 Fig. 13 shows an example of the configuration of interim information used in the
third exemplary embodiment of the present invention;
Fig. 14 15 a flowchart showing an example of processing in the third exemplary
embodiment of the present invention:

Fig. 15 1s a block diagram of a risk management device according to a fourth

Ju—
LA

exemplary embodiment of the present invention;

Fig. 16 shows an example of the configuration of first loss data used in the fourth
exemplary embodiment of the present invention;

Fig. 17 shows an example of the configuration of second loss data used in the fourth
exemplary embodiment of the present invention;
20 Fig. 18 shows an example of the configuration of interim information used in the
fourth exemplary embodiment of the present invention;

Fig. 19 is a tlowchart showing an example of processing in the fourth exemplary



Fig. 21 shows an example of the configuration of first loss data used in the fifth 5exemplary
embodiment of the present invention; Fig. 22 shows an example of he configuration of second
loss data used in the fifth exemplary embodiment of the present invention; 23 shows an
example of the on figuration of difference factor information used in the fifth exemplary embodiment of
the presembiniiention; the pleign2é shraws an example of the configuration of interim information used
in the fifth exemplary embodiment of the present invention;m Fig. 25 is a flowchart showing an

example of procggsing,inthe ffth.exgmplary &mmfi‘éﬁ“%ﬂ!m&%%’ﬁ'\’l@bﬁ%&m@&? IMENT%,00141

Next, exemplary embodiments of the present invention will be described in detail with reference to the
drawings. First Exemplary Embodiment] 20Witherence to Fig. 1, a risk management device |
accordirfgto P HPst %‘%gﬁ‘iﬂﬁ??‘éﬁﬁ‘&&m%ﬁ’t‘6‘f‘t’ﬁ‘é“|5‘|résent invention has a junction of approximating a
VaR based on loss data. 1 00 151

Fig. 21 shows an example of the configuration of first loss data used in the fifth

5  exemplary embodiment of the present invention;
Fig. 22 shows an example of the configuration of second loss data used in the fifth
exemplary embodiment of the present invention;
FFig. 23 shows an example of the configuration of difference factor information used
n the fifth exemplary embodiment of the present invention,
10 Fig. 24 shows an example of the configuration of interim information used 1n the fifth
exemplary embodiment of the present invention; and
Fig. 25 is a flowchart showing an example of processing in the fifth exemplary

embodiment.

15 EXEMPLARY EMBODIMENTS
[0014]
Next, exemplary embodiments of the present invention will be described in detail
with reference to the drawings.
[First Exemplary Embodiment]
20 With reference to Fig. 1, a risk management device | according to a first exemplary
embodiment of the present mvention has a lfunction of approximating a VaR based on loss

data.



This risk management device 1 has, as major function nits, a communication interface unit (referred to
as a communication I/F unit hereinafter) 11, an operation inputting unit 12, a screen displaying unit 13,
a storm.- unit 14, and a processor 15. [0016] THe communication I/F unit 11 is (brined by a
dedicated data communication circuit, and has a function of performing data communication with
various kirids jof devices (not shown in the drawings) connected via a communication line (not shown
in the drawings). [00 | 71 10The operation inputting unit 12 is formed by an operation input deviceas a

keyboard and a mousegand has.a, lipciion.of defgeting am,aRerafian By anoPsraigh And;eupyiting to

the processor 15. [00 | 8] The screen displaying unit 3 is formed by a screen display device such as an
LCD IS and a PDP, and has a function of displaying various kinds of information such as an operation
menu arB S CioHHOR FESET B8 SERER P EEbHIa e WA AP BREBRSCEEBIAS. [001
9] The storing unit 14 is formed by a storage device such as a hard disk and a 20 semiconductor
memoryysind hasserfuncligniagfstoniiig! pracessingunformatidn pecassary' Yor various kinds of
processing by the processor 15 a id a program 14P. The program 14P which is a program loaded into
the procggsey! S and executed to realize various kinds of processing units, is previously loaded from
an external device (not shown) or a computer-readable storage medium (not shown) via a

datainput/output function such as the commgunjcatiorldB[f qn{ijt H ‘an)c(iist_igrged_o the storing unit 14. Major
processing mfongtlb(Hl‘g{BPéid%V?h Sw)]rlllnb L}hﬁ()!‘lﬂt y a gedicated data communication circuii,

and has a function of performing data communication with vartous kinds of devices (not
shown in the drawings) connected via a communication line (not shown in the drawings).
[0017]

10 The operation inputting unit 12 is formed by an operation input device such as a
keyboard and a mouse, and has a function of detecting an operation by an operator and
outpuiting to the processor 15,

[0018]
The screen displaying unit 13 is formed by a screen display device such as an LCD

15 and a PDP, and has a function of displaying various kinds of information such as an operation
menu and a calculation result on a screen in accordance with instructions from the processor
15.

10019]
The storing unit 14 is formed by a storage device such as a hard disk and a

20 semiconductor memory, and has a function of storing processing information necessary for
various kinds of processing by the processor 15 and a program 14P. The program 14P, which is

a program loaded mto the processor 15 and executed to realize various kinds of processing



14 includes loss data I4A, a coefficient table 1413, and-interim information 14C. [0020] The loss data
4A is data including a loss amount and loss occurrence frequency. 2 shows an example of the
configuration of the loss data 14A. The loss data 14A of this example is composed of n loss data | 4A1
to 14An in total Each loss data s an identifier n ID) for uniquely identifying the loss data, a loss amount
h and lossioceuprence: freduelhdyitOT he dossdatdel 4A corresponpoone:taipaertocinigshakiossdata and
scenario data that are inputs into a riskeighing device as the tai ge of approximation. For example, loss

data corpespORAING: GIeiNaLIass.HRlA. PSS AMAURLTa TILON YED.BRSRIVALRIREHO 5iyears” has a

content that loss amount is 2 million yen and loss occurrence frequency is 0.2. Moreover, loss data
corresponding to scenario data "mean loss amount = 10 million yen, loss 150ccurrence frequency =t."'
has a cotiferit fﬁé{Fg 18%%%%%-ﬂﬂt*%%t illiQMAREPEIE 588 SECUEHER Tt pioiing unihe
coefficient table 14B is a table which holds, in association with loss occurrence frequency, a coefficient
equal tolthevhldes df théatmheraof@ciurrences: At4 | owe nutyrpoitim 20z dutiulative distribution
function of a probability distribution with the loss occurrence frequency as a parameter. The above n
neds"a ig(fetgrmined in accordance with a

The loss data 14A 1s data including a loss amount and loss occurrence frequency. Fig.

2 shows an example of the configuration of the loss data 14A. The loss data 14A of this
example 15 composed of n loss data 14A1 to 14An in total. Each loss data has an identitier (an

11y for uniquely identifying the loss data, a loss amount b, and loss oceurrence frequency A.

10 The loss data 14A correspond one-to-one to internal loss data and scenario data that are mputs

mto a risk weighing device as the target of approximation. For example, loss data

15 occurrence frequency = .17 bas a content that a loss amount is 10 million yen and loss
occurrence frequency is 0.1.
{00211
The coefficient table 14B 1s a table which holds, i association with loss occurrence
frequency, a coefficient equal to the value of the number of occurrences at a lower a% point in
20 a cumulative distribution function of a probability distribution with the loss occurrence
frequency as a parameter. The abovementioned “«” is determined in accordance with a

confidence interval of a VaR weighed by a risk weighing device as the target of approximation.



For example,a case that a risk weighing device as the target of approximation weighs a 99.9% VaR, a
is set to 99.9. Moreover, the ahovernentioned probability distribution is the same as a probability
distribution used for prediction of a frequency distridution in a general risk weighing device. For
example, in a general risk weighing device, when a Poisson distribution is used, the abovementioned
probabilitydistribptionrisaacPeisen distkbutigh: Bedatise ascmulgtivendisppibution fionctiancht a
Poisson distribution is discontinuous, it is desirable to extend the factorial of integers to the factorial of
real UTHRRGS DY HEING R GBMMAJUNalRR. SBOQ acuBHas APk Lo A RAISSIR:
distribution, and then obtain a coefficient equal to the value of the number of occurrences at lower a%
point. 10[00221 3.shows an example of the configuration of the coefficient table 14[3. Although
the coeffiht tab R 12 B this EXAMBIATHERIAES RISS BctiréAcEEtRently B by Bed, Siaridly, every
how many years a loss occurs once and how many times a loss occurs in one year, a cot.fficient table
may inclusle origlone afthecypés anduthBotheracaritveabmittedvag:fand siasthe ®ipe of |[Psssercturrence
frequency in loss data is uniform. Moreover, although the coefficient table of this example includes
coefficiepis GFRFPANHNG 1Q1OSHRCCHIORNGR-FSFUBNGY: QT MQ-HRES, namebyWithautsmagth and with
smooth, a coefficient able may include only one of the types. For x ple, whenwithout-smooth
coefficiets are not used, it is sufficient to table only. wi&b-s‘r\noo;g coefficients. 20{00231 The interim
informatidf 14 i§ MEH “d’éitg‘6?’%?1’5’1“&{3”@8%rg{e%l S IO SR B Info HRSHBHPEAES Theh rit
information 14C of this example has individual data VaR amounts 14C1 to 14Cn corresponding
one-to-oh it ithetiosstdatahtiadico d 4amiapd atouhiulativel vadliect 4 Omittsat fy thesum ofthe:
individual data VaR amounts 14C1 to 14Cn. [0024] The processor 15 has a microprocessor such
as a CPW,and A peripherahqireuiti thergaipandnhasa:flindtiop ql derdeprogram AR franadhgstoring
unit 14 and executing to make the hardware and the program 14P work in cooperation and realize
various kinds of processing units.Majoy processing units realized hy the processor 15 are an nput
Storing Gt TR A AL § AR CD B T L3 4 UM AIBIRG unie | 5. and an outp
unit 51).

10 10022]

Fig. 3 shows an example of the configuration of the coefficient table 14B. Although
the coefficient table 14 of this example includes loss occurrence frequency of two types,
namely, every how many years a loss occurs once and how many times a loss occurs in one
year, a coefficient table may include only one of the types and the other can be omitted as far

15 as the type of loss occurrence frequency in loss data is uniform. Moreover, although the
coefficient table of this example mcludes coefficients corresponding 1o loss occurrence
frequency of two types, namely, without smooth and with smooth, a coefficient table may
include only one of the types. For example, when without-smooth coefficients are not used, it
is sufficient 1o table only with-smooth coefficients.

20 {0023]

The mterim information 14C is interim data or final data generated in the process of

operation by the processor 15, Fig. 4 shows an example of the configuration of the interim



[0025] The input storing unit 15A has a function of mut ng the loss data 1 4A and the coefficient
table 1413 from the communication I/F unit 11 or the operation inputting unit 12 and storing into the
storing nit 14. 15[0026] The individual data VaR:amount calculating unit 15B has a function of
loading the loss data 14A and the coefficient table 1413 from the storing unit 14 and, for each loss
data 14Aip Calculmvald€ ofmultiplication fofraxceefficientdield indhergoeflicie M dalte A4 d3tin @ssociation
with loss occurrence frequency Xi included in the loss data and a loss amount hi 20included in the loss

data, and storing,ag-an individual.data VaR mﬁ?y.@é;.%%&?i{ml&h%?é%mg yait 14,1Q9271 g The

cumulating unit SC has a function of loading, all the individual data VaR amounts | 4Ci from the storing
unit 14, calculating the sum thereof, and storing the calculation result as a cumulative value 14Cn into

the storifig U4, oo m thahds Segsttthty Bisid g hiskal i8R emeddingitht ulibiative value |
4Cm from the sto t 14, and outputting as an approximate value of a risk amount to the screen
displayimgOdAit 13, or to the outside via the communication I/F unit | 1. 10029] Next, with reference to
Fi5 the operation of the risk management device 1 10according to this exemplary embodiment will be
desgribed. The processor 15 has a microprocessor such as a CPU and a peripheral circuit thereof,
and has a function of foading the program 14P from the storing unit 14 and executing to make
the bardware and the program 4P work in cooperation and realize various kinds of processing
units. Major processing units realized by the processor 15 are an input storing unit 15A, an
individual data VaR amount calculating unit 158, a cumulating unit 13C, and an outputting
10 unit 15D
[0025]
The input storing unit 15A has a function of inputting the loss data 14A and the
coeflicient table 14B from the communication I/F unit 11 or the operation inputting unit 12
and storing into the storing unit 14,
15 [0026]
The individual data VaR amount caleulating unit 15B has a function of loading the
loss data 14A and the coefficient table 14B from the storing unit 14 and. for each loss data
14 A, calculating the value of multiplication of a coefficient held in the coetticient table 14B
in association with Joss occurrence tfrequency i included in the loss data and a loss amount bi
20 included in the loss data, and storing as an individual data VaR amount 14Ci into the storing

unit 14,

100271



[0030] First, the input storing nit | 5A inputs the loss data 14A and the coefficient table 1413 from
the communication 1/F unit 11 or the operation inputting unit 12 and stores into the storing unit 14
(step S I). 1[0031] Next, the individual data VaR amount calculating unit 1515.for each loss data
included in the loss data | 4A, multiplies a coefficient held in the coefficient table 14B in association
with loss occurréditce dreguency includéd ihthe: |dssctiata ahdeadass amauntinicludied in-fe VaBs data,
and stores the calculation result as an individual data VaR amount 20corresponding to the loss data n

the storing Lt 1 (SteR n 23 [9034L, Il:AAta VaR amauniz 145has.Me sy ftveus 14Gming the
storing unit 4 (step S3). [0033] “Next, the outputting unit 151) outputs the cUmuIatlve value 14Cm

as an approximate value of a rlsk amount to the screen dlsFIaylng unit 13, or to the outside via the
communicHich 2AYHHIPIVEEY €a) * 50D 3n the sRiEE YPikilPbe described why a VaR calculated in this

exemplary embodiment is apprOXlue of a VaR weighed by a risk weighing device as the taof approx
based orithé€loss data 4A.

5 The outputting unit 151 has a function of loading the cumulative value 14Cm from
the storing unit 14, and outputting as an approximate value of a risk amount to the screen
displaying unit 13, or to the outside via the communication FF unit 11,

[0029]
Next, with reference to Fig. 5, the operation of the risk management device |
10 according to this exemplary embodiment will be described.
10030]

First, the input storing unit 15A inputs the loss data [4A and the coeflicient table 14B
from the communication I/F unit 11 or the operation inputting unit 12 and stores into the
storing unit 14 {step S1).

15 [0031}

Next, the mdividual data VaR amount calculating unit 15B, for cach loss data
included in the loss data 14A, multiplies a coefficient held in the coefficient table 14B in
association with loss occurrence frequency included in the loss data and a loss amount
included in the loss data, and stores the calculation result as an individual data VaR amount

20 corresponding to the loss data into the storing unit 14 (step S2).
[0032]

Next, the cumulating unit 15D stores a value obtained by adding all the individual



10[0035] First, datad into a risk weighing device is the set of information each including a ternary of the
content of a risk loss event, the amount of loss, and the mean value of the frequency that the amount
of loss occurs from the content during holding period: for example, (Tokai earthquake 1, 1 million yen,
0.03), (Tokai earthquake 2, 10 million yen 0.06), 15 (bank transfer scam, 0.5 million yen, 0.65).
AlthougkiinforRationdike BifMieanievanhinieneal {aubolding pesiod sthenmean valuepifiequency) may
be included instead of the mean value of frequency, it assumed herein that the ahovementioned
ternary iﬁ}m@’lyded because the following discussion will be established as it is. Mcreover, although an
event content of Tokai earthquake is separated into "Tokai earthquake 1" and "Tokai earthquake 2"
based on a 20 dj |'ference of loss amounts for the sake of convenience of the following description, the
following discusSIEN wilF L& eataBRsHed b a8 RHADE ISk atishdr he! sake sPesmvEiince. For
the sake of tasc of description, a risk loss event"xxill be xxrtten as t"los. event" hereinafter Input data
regardingaar event oositentiownli be whittenassi denbtesa loss arfiount, tandhEi denates the thean
value of frequency. [0036] The risk weighing device estimates a probability distribution of loss

occyrrengas difeailR Tk AWing adyelding period so that it fits to input data as much as possible
based on some assumptions, calculates a VaR or the like as a feature amount from a probability

distributi?nﬁof_ total loss amounts during holding period specifically, and outputs. That is to say,
denotiné '('91’6‘%5 amount during holding period due to a loss event content i by Li, and denoting a total
loss amount by L. an econometric model estimates a joint distribution P(L.1, . Ln) of LI 10Ln,
calculates a probability distripution ] efthe tot8l tossiamduntthslede;iidkny badediment is an

approximate value of a VaR weighed by a risk weighing device as the target of approximation
based on the loss data 14A.
10 [0035]

First, data inputted into a risk weighing device 1s the set of information each
including a ternary of the content of a risk loss event, the amount of loss, and the mean value
of the frequency that the amount of loss occurs from the content during a holding period: for
exampie, (Tokai earthquake 1, 1 million ven, 0.03), (Tokai earthquake 2, 10 miilion yen, (.06},

i5  (bank wansfer scam, 0.5 million yen, 0.65). Although information like a mean event interval (a
holding pertod / the mean value of frequency) may be included instead of the mean value of
frequency, 1t 1s assumed herein that the abovementioned ternary is included because the
following discussion will be established as 1t is. Moreover, although an event content of Tokai

LR

earthquake is separated into “Tokai ecarthquake 17 and “Tokai earthquake 2 based on a
20 difference of loss amounts for the sake of convenience of the following description, the

following discussion will be established as it 15 without this separation for the sake of

convenience. For the suke of ease of description, a “risk loss event” will be written as a “loss



thereon, and outputs a VaR|[L] or the 1lire 1111 Ull hereof Herein, the kinds of loss events are
expressed as 1,n (i.e., n kinds in total). The above description is about the principle of a risk weighing
device and, in actual implementation, it is designed6 obtain the same result while saving a calculation
amount and a storage amount by configuring P( 15Ln) and P(L) as implicitly as possible. [0037] A
difference afifiskewighing idevicdsiglependsanawhatassumptionsilieypestimate based onipr fiom
what viewpoints they make fit to input data. It is possible to set any odd assumptions or viewpoints for

fitting, byt when ﬂu@&eﬂH%ﬁYQiﬁtﬁipéﬂéi%e%‘Qﬁe%%"%rz%QQ@Eﬁ%‘éﬂ%‘c@? e estimated by a widely used

method such as the method of moments, maximum likellhood estimauon and the Bayesian method, a
mean value FPI of loss mounts during holding period with respect to a loss event content i becomes
close to ®M&4n value Si /Fi i obtained directly from the loss amount and mean frequency of input
data (specifically, in the case of the method of moments, they coincide). Hereinafter, a risk weighing
device as the tarfjet oflappigkimation shallihavesthigrféatuiay dithisoase pdle e theradditivityof mean
values, a mean value E[1.1 of total loss amounts L also becomes a value close to a mean value Sl

sH++SniFMioRiRiIned dirgsHy fomdhg [9ss AMAUSR0dmean rrayency.ofinpuL.data, fQ.he

specific, a ratio WA/WI of the mean value of a loss amount resulting from a specific event to the mean
value of total loss amog;:gstalso comﬁé close to a ratio SixFi/(SIxH" Snx]HM) obtained directly from
W 2

input data BEEHBE £ T ET HEIRR (LT O tHE!ABSR VAR OF 8 oS SRRt SaltRY 1o a
specific event setl 10in to the mean value of total loss amounts also becomes close to a ratio (Sil x Fi
1+,. total loss amounts during a holding period specifically, and outputs. That is to say, denoting a
loss amount during a holding period due to a loss event content 1 by Li, and denoting a total
loss amount by ., an econometric model estimates a joint distribution P(L1, .... Lnyof L1, ..,
10 Ln, calculates a probability distribution P(1.) of the total loss amount L=L1+,,,+Ln based
thereon, and outputs a VaR[L] or the like as a feature amount thereof. Herein, the kinds of loss
events are expressed as 1, ..., n (i.e., n kinds m total). The above description is about the
principle of a risk weighing device and, in actual implementation, it is designed to obtain the
same result while saving a calculation amount and a storage amount by configuring P(L1. ...,
i5  Ln)and P(L) as implicitly as possible.
[0037]

A difference of risk weighing devices depends on what assumptions they estimate
based on or from what viewpoints they make {1t to input data. It is possible to set any odd
assumptions or viewpoints for fitting, but, when a frequency distribution and a scale

200 distribution are estimated by a widely used method such as the method of moments, maximum

likelihood estimation and the Bavesian method, a mean value EILil of loss mounts during a

holding period with respect to a loss event content 1 becomes close to a mean value SixFi



/(S /[F1+,*Sn/FM) obtained directly from input data. Averagely, in a risk weighing device as the
targetpproxithe atic of a loss amount resulting from a specific event set to a total lossrunt becomes
close to that obtained directly from input data. 15100381 A method for calculating a VaR
according to this exemplary embodiment will be described from the above viewpoint By the method for
calculatinptan¢dRliacobyr dingitththisssxenoplaryrenibodirtreqtcheysaimepvalde 4 galciileidd.as that
obtained by: assuming that: 20- the number of occurrences during a holding period of each loss event

Ibilows & frequengy distibution.of.a Kind %%?gcm]@&%”?f&'dﬁiﬁ\é{a demem% REEGIRGL: gcqpula of a

joint distribution thereof is a uniform distribUtion on the diagonal); an - a loss amount caused by one
loss in each loss event become bwrltten in input data, . . flttln Ln) so that a mean value

E[Li] of IS8 RbARE UMY % HORHNBANEHBE Wit PespBctts 5%%5 e ebm@ml gEecthé&atual to a

mean value SixFi obtained directly from the loss amount and mean frequency of input data calculating
P(1..) byvaBing it,resoh outpettiig VAR[LR].Ioss amounts L also becomes a value close to a mean value

5 SIxFI+, ..., ¥SnxFn obtamed directly from the loss amounts and mean frequency of input
data. To be specific, a ratio E[Li}/E[L] of the mean value of a loss amount resulting from a
specific event to the mean value of total loss amounts also becomes close to a ratio
SXFiI/(ST=F1, ..., +SnxFn) obtained directly from input data. Besides, a ratio E[Lil+,
+Lm]/E[L] of the mean value of a loss amount resulting from a specific event set 1=1il, ...,

10 im} 1o the mean value of total oss amounts also becomes ciose to a ratio {SilxFil+,
FSimFim)/(ST=F1+, ..., +SnxFn) obtained directly from mput data. Averagely, in a risk
weighing device as the target of approximation, the ratio of a loss amount resulting from a
specific event set 1o a total loss amount becomes close to that obtamed directly from input
data.

15 [0038]

A method for calculating a VaR according to this exemplary embodiment will be
described from the above viewpoint. By the method for calculating a VaR according to this
exemplary embodiment. the same value is calculated as that obtained by

assuming that:

200 - the number of occurrences during a hoiding period of each loss event follows a frequency
distribution of a kind used in a general risk weighing device;

- the correlation of the abovementioned number of cccurrences between loss events 1s |



10039] At this moment due to the additivity of mean values, a mean value F,[ of total loss
10amounts L by the method for calculating a VaR according to this exemplary embodiment becomes
equal to a mean value Sl xfj1,-f- -1-Sn/Fn obtained directly from the loss amount and mean frequency
of input data. To be specific, a ratio E[LI]/E[L] of the mean value of a loss amount resulting from a
specific gventsel the meah velue ohtolalttdssiamduntsisalsargtjual tbsariiaiiooSini/GS did+gmxijn) oh
directly from input data. Besides, a ratio ISE[Li1+.-Lim]/E[L] of the mean value of a loss amount
resulting,frgm a specific event set the mean value of total loss amounts is also equal to a ratio (Si]
+Sim /17.im)/(S1/F1Snx En) obtained directly from input data. Averagely, in the method for calculating
a VaR accarding to this exemplary embodiment, the ratio of a loss mount resulting from a specific
event set 10 S StAPIBES AU BRCHRY SGHAI5°4 Yahb Sbeaifea 7udifeRd) POt it data. 00401
directly from input data are close to the value of E[L], close to the value of the ratio E[Li]/E[1.1 of the
mean value of aflgsszalbuint cofrespondingtospecifitinpilt daté tosthermeas valie:of totdd hoss
amounts and close to the value of the ratio E- ", +Lit VE[L1 of the mean value of a loss amount
corresponding 19:& speeificnpul.data groumicthedneanvalye:piiaiahloss amauatsy the, methoed for
calculating a VaR according to this exemplary embodiment is approximate to that of a risk weilg device
as the target of approximation. [0041] Further, in the VaR. calculation method according to this
exemplat) SRb RN S e RN S ERASH EPR6h BT A FOlSs S HGHBRRON S SrhYBEd and
then a coefficient

and outputting VaR[L].

[0039]
At this moment, due to the additivity ol mean values, a mean value E[L] of total loss
1} amounts L by the method for calculating a VaR according to this exemplary embodiment
becomes equal to a mean value S1=F1,+ .., +SnxFn obtained directly from the loss amount
and mean frequency of input data. To be specific, a ratio EfLIJ/E[L] of the mean value of a

loss amount resulting from a specific event to the mean value of total loss amounts is also

equal to a ratio SixFI/(S1xF1, ..., +SnxFn) obtained directly from input data. Besides, a ratio
15 E{Lil+, ..., +LimVE[L} of the mean value of a loss amount resulting from a specific event set
I=1{11, ..., im} to the mean value of total loss amounts is also equal to a ratio (Si1xFil+

+SimxFim)y/(S1xF1+, ..., +Sn>xFn) obtained directly from input data. Averagely, in the method

for calculating a VaR according to this exemplary embodiment, the ratio of a loss amount

resulting from a specific event set to a total loss amount becomes equal to a ratio obtained
20 directly from mput data.

[ 00401

Owing to the abovementioned feature, namely, a feature such that, values obtained



10 equal to the value of the number of occurrences at a lower a% point is obtained, but this is merely
smooth fitting of the above joint distribution P(T1" L.n) that is a discrete step function, and hence, . the
values of [L1, Ell..1.1/1L1 and E[Lil-F , +Liin]/E[1...]:db not vary largely. Consequently, owing to the
feature that the mean ratio of a loss amount of a specific input data group to a mean tota ount is close,
the indivichsall dataMaRamaant in-éhisckbexemplanhaembodimentissapprakimaia.to shat-ef autisk
weighing device as the target of approximation. [0042] Thus, according to this exemplary

emboc’@@ﬂgﬂﬁgﬁ]p{?@ﬁl@]‘ %ﬁ%iﬁa{?%%% Giquiate %Q&Pr#?r& IQig,Y u']r‘%‘thff%‘g{é@ﬁc %9;&9%%1&[?&?%09

d
. . ij] .
Exemplar odiment] exemplary embodiment of the present inventi as a function of cé]culatlng,
from a VaR of each weighing unit weighed by a risk weighing device, a risk amount thr each element
forming TREWERGHIMY tHit P UTRAHE tha fiAis O EpHokimaliig 4 v dR bhised thiTod& taka [0044]
The risk management device 2 has a communication-* unit 21, an operation inputting unit 22, a screen
displayinig: unit:23y @ 18taring Wnit 24pand @prepessor 25, aspaajir fupotidatniteuf0045hiDthe
communication 1/F unit 21, the operation inputting unit 22 and the screen
5 value of total loss amounts, the method for calculating 2 VaR according 1o this exemplary
embodiment is approximate to that of a risk weighing device as the target of approximation.
[0041]
Further, in the VaR calculation method according to this exemplary embodiment, a
cumulative distribution function of a Poisson distribution is smoothed and then a coefticient
10 equal to the value of the number of occurrences at a lower a% point is obtained, but this is
merely smooth fitting of the above joint distribution P(L1, ..., Ln) that is a discrete step
function, and hence, the values of E[L], E{Li}/|[L] and E{Lil+, ..., *Lim}/E[L] do not vary
targely. Consequently, owing to the feature that the mean ratio of a loss amount of a specific
input data group to a mean total loss amount is close, the individual data VaR amount in this
15  exemplary embodiment is approximate to that of a risk weighing device as the target of
approximation.
[0042]
Thus, according to this exemplary embodiment, it is possible to rapidly calculate an
approximate value of a VaR,
20 [0043]

[Second Exemptlary Embodiment]

With reference to Fig. 6, a risk management device 2 according to a second



displaying unit 23 have the same functions as the communication 1/17 unit 11, the operation inputting
unit 12 and the screen displaying unit 13 shown in Fig. 1 in the first exemplary embodiment. 10046]
ISThe storing unit 24 is formed by a storage device Such as a hard disk and a semiconductor memory,
and has a function tf storing processing information necessary for various kinds of processing by the
processorciipang arpratram24Rhd hbec prognami2dl ikichtisiaiprogrfanidoaded, iftasihe BiBcessor 25
and executed to realize various kinds of processing units, is previously loaded from an external device

(not showy) QAFAMPHEr-FeAdARIeStorags, 20meaim gt shown). via.a.data jnRyteutpyf fynction

such as the communication IT unit 21, and is stored intom 24. Mor processing information stored by
the storing unit 24 includes element-by-element loss data 24A, a coefficient table 2413, interim
informatidA" 18 SHCY S BswidhiRy- Uit sk Bndtrit B2 9! [aoRrrf matpaet el ity -letfignt loss
data 24A is loss data for each element forming a weighing unit that is a unit for weighing a risk amount
by a riskateighing device For example, in a case that a risk weighing device using loss distribution
approach predicts, for each unit called an operation cell in which a plurality of operational divisions are
gathereg)(@;{gequency distribution and a scale distribution from input data relating to each operation
cell, and predicts the distribution 01 total loss amounts of each operation cell an operation cell is one
weighing unit, and individual operational _d‘ivisjio s configuring an operation ceIJ} are elements. 10Fig. 7
shows an examplé df the BHGIE 0N OF the eléthehtSHiBRIMEH BsY data'24A: e OPEraton
element-by-element loss data 24A of this example is divided for n elements in total from | to

inputting unit 22, a screen displaying unit 23, a storing unit 24, and a processor 25, as major

function units.
[0045]

10 The communication /I unit 21, the operation mpulting unit 22 and the screen
displaying unit 23 have the same functions as the communication I/F unit 11, the operation
mputting unit 12 and the screen displaying unit 13 shown in Fig. 1 in the first exemplary
embodiment.

10046}

£5 The storing unit 24 1s formed by a storage device such as a hard disk and a
semiconductor memory, and has a function of storing processing information necessary for
various kinds of processing by the processor 25 and a program 24P. The program 24P, which is
a program loaded into the processor 25 and executed to realize various kinds of processing
unis, is previously loaded from an external device (not shown) or a computer-readable storage

20 medium (not shown) via a data input/output funetion such as the communication I/F unit 21,
and 15 stored into the storing unit 24, Major processing mformation stored by the storing unit

24 includes clement-by-element loss data 24A, a coeflicient table 248, interim information



Individual element-by-element loss data 24Ai are composed of x loss data, y loss data, ..., and z loss
datarespectively. As well as the loss data 14A1 and the like described in the first exemplary
embodiment, each of loss data 24A11, 24A12, 24A1L X, 24A21, 24A22, 1524A2y, .24Anl, 24An2" 24Anz
has an identifier (an ID) for uniquely identifying the loss data a loss amount b and loss occurrence
frequen(k. 4004 8feighinthercoefficienttalile/2413 is the same as the coefficient table 14B in the first
exemplary embodiment. 20[0049] The we ing-unitsk amount 2411a risk amount of a weighing unit
weighed fy,a) 2U VaR amount in the distribution of total loss amounts for each unit called an operation
cell, the weighing-unit risk amount 241) represents a 99.9% VaR amount calculated for each operation
cell. [00501 Theinformation 24C is interim data or final data generated in the process of operatic) by
the processor 25.¥idt &4HEWE 517 BXAMIOR of the THMfiGulatoBF thef irststint IR atis #C The
interim information 24C ofexample has an individual data VaR amount 24C1 of an element 1,
composedighindividudl:data VaR fametints 24C1d 24Q42,by a risk weighing device. For example,

LA

in a case that a risk weighing device using loss distribution approach predicts, for each unit
called an operation cell in which a plurahity of operational divisions are gathered, a frequency
distribution and a scale distribution from input data relating to cach operation cell, and
predicts the distribution of total loss amounts ol cach operation cell, an operation cell is one
weighing unit, and individual operational divisions configuring an operation cell are elements.
10 Fig. 7 shows an example of the configuration of the element-by-clement loss data 24A. The
element-by-element foss data 24A of this example is divided for n elements in total from 1™ to
n™. Individual element-by-element loss data 24Ai are composed of x loss data, y loss data, ...,
and z loss data, respectively. As well as the loss data 14A1 and the ke described in the first
exemplary embodiment, each of loss data 24A11, 24A12, ..., 24A1x, 24A21, 24A22, ..,
15 24A2y, ..., 24Ani, 24An2, ..., 24Anz has an identifier (an D) for uniquely identifving the
loss data, a loss amount b and loss occurrence frequency k.
[0048]
The coefficient table 24B is the same as the coefficient table 14B in the first
exemplary embodiment.
200 {0049]
The weighing-unit risk amount 24D 1s a risk amount of a weighing unit weighed by a

risk weighing device. For example, i1 a case that a risk weighing device calculates a 99.9%



24C Ix corresponding one-to-one to the loss data 24A11, 24A12, .24Alx in loss data 24A1 10of the
element 2; an individual data VaR amount 24C2 of an element 2, composed of individual data VaR
amounts 24C21, 24C22,24C2y corresponding one-to-one to the loss data 24A21, 24A22" 24A2y in
loss data 24A2 of the element 2; . and an individual data VaR amount 24Cn of an clement n,

composéd phindividirat idadas Vi am ot nig PAGNAn24 G n2io2 4Gz eor espdnai ng eae«o-ane da:the loss
data 24Anl, 24An2,24Anz in loss data 15 24An of the element n. Moreover, the interim information

24C haswcéf HM%W% Vi ﬁ@?ﬁi?ﬂ%ﬁ@JLD%%%%MS%“W/&@&Q Qxﬂn\é’tm?r&{ﬁmﬁédj 1,9 d'{l%j' -%‘Iﬁ%&a‘ta VaR

amounts of ‘each of the elements, and aweighing-unit cumulative value 24Cmm that |s(t e sum of the
cumulative values 24Cm1, 24Cm2" 24Cmn. Furthermore, the interim infOrmation 24C has risk
amounté':%]h'o,l, 24Cg2, 24Can of each of the elements. 20[0051] The processor 25 has a
microprocessors a CPU and a peripheral circuit thereof, the hardware and the program 24P work in
cooperatigit@nd realize various kinds of processing units. Major processing units realized by the
processor 25 are an input storing unit 25A, an individual data VaR amount calculating w 2513, a

cumyulating unit 35€; a0, o4tpHINGLOIL 2R1)-aRd AR alemenkhyralementdisk amatptsaleulagipg unit
25E. [00521 The input storing unit 25A has a function of inputting the element-by-element loss
data 24A, the coefficient table 2413 and the weighing-unit risk amount 24D from the communication /I=

unit 21 SHHEBePABH IRIEERG umit 22 afd Sttt it R SRS it 2 rabosaire interim
information 24C. The interim information 24C of this example has: an individual data VaR
amount 24C1 of an element 1, composed of individual data VaR amounts 24C11, 24C12, ...,
24C1x corresponding one-to-one to the foss data 24A11, 24A12, ..., 24A1x in loss data 24A1
10 of the element 2; an individual data VaR amount 24C2 of an element 2, composed of
individual data VaR amounts 24C21, 24C22, ..., 24C2y corresponding one-to-one to the loss
data 24A21, 24A22, ..., 24A2vy in loss data 24A2 of the element 2; _..; and an mdividual data
VaR amount 24Cn of an element n, composed of individual data VaR amounts 24Cnl, 24Cn2,
... 24Cnz corresponding one-to-one to the loss data 24Ani, 24An2, ..., 24Anz 1n loss data
15 24An of the clement n. Moreover. the interim information 24C has cumulative values 24Cml.,
24Cm2, ..., 24Cmn each of which 1s the sum of individual data VaR amounts of each of the
elements, and a wetghing-unit cumulative value 24Cmm that 1s the sum of the cumulative
values 24Cml, 24Cm2, ..., 24Cmn. Furthermore, the interim information 24C has risk

amounts 24Cgl, 24Cg2, ..., 24Cgn of each of the elements.

20 [0051]

The processor 25 has a microprocessor such as a CPU and a peripheral circuit thereot,

and has a function of locading the program 24P from the storing unit 24 and executing to make



The individual data VaR amount calculating unit 25B has a function of loading the element-by-element
loss data 24A and the coefficient table 2413 from the storing unit 24 and, 1& each element and each
loss data, calculating the value of multiplication of a‘coefficient held in the coefficient table 2413 in
association with loss occurrence frequency 2,1 included in 1.5the loss data and a loss amount hi
includedtire thedosscdata fiangrstoaing 4R anrindividuaddata: WVadRreahiountiintosthe dtaringaseits2d; [0054]
The cumulating unit 25C has a function of, for each element, loading all the individual data VaR

amounts, fem {hg SIRnG. WA 24;calckiatingy thersel. a0d-sigring 20 raleyiation fesuhag,a

cumulative value’24Cm], 24Cm2" 24Cmn into the storing unit 24. Moreover, the cumulating unit 25C
has a blinction of calculating the sum of the cumulative 2 2 result as the wenit ewiiulative due 24Cmm
into the SEGHHGUIhIEHE, YODBETPUN! Cotfiblbitimutt-by elenia MR EiBlnt Yal B UL BE has a
function of: loading the weighing-unit risk amount 241), the cumulative values 24Cm1, 24Cmz2" 24Cmn
of the individlualkidata viaR amocletsaf thek respective elkments;iaidthe cumulative value 24Cmin of
the individual data VaR amounts c.1 the weighing unit from the stor ng LIl calculating, for each
element, gigloamount equivalent to the ratio of a cumulative value Cmi of individual data VaR amounts
of the element to the cumulative value 24Cmm of the individual data VaR amounts of the weighing

unit; and storing.as element-by-element risk amounts 24Cgl, 24Cg2, 1024Cgn into the storing unit 24.
[0056] g'ﬁ‘ae nput Sl()l'l)ll"lg ur?ﬂt gAshas a function ofgllnput%gg tl}e cl{sn'g:nt—by-ciemeni lo%s

data 24A, the coefficient table 24B and the weighing-unit risk amount 24D from the

communication [/F unit 21 or the operation inputting unit 22 and storing into the storing unit

10 [0053]

The mdividual data VaR amount calculating unit 25B has a tunction of loading the
clement-by-element loss data 24A and the coefficient table 24B from the storing unit 24 and.
for each element and each loss data, calculating the value of multiplication of a coefficient
held in the coefficient table 24B in association with loss occurrence frequency Ai included in

15 the loss data and a loss amount bi included in the loss data, and storing as an individual data
VaR amount into the storing unit 24.
[0054]

The cumulating unit 25C has a function of, for each clement, loading all the

individual data VaR amounts from the storing unit 24, calculating the sum thereof, and storing
20 the calculation result as a cumulative value 24Cml, 24Cm2, ... 24Cmn into the storing unit
24. Moreover, the cumulating unit 25C has a function of calculating the sum of the cumulative

values 24Cml, 24Cm2, ..., 24Cmn of the respective elements, and storing the caleulation



The outputting unit 51) has a function of loading the element ) --element risk amounts 24Cqg |, 24Cg2"
24Cgn from the storing unit 24, and outputting to the screen displaying unit or tohe outside via the
communication 1/F unit 7 IS10057] Next, with e -c <tb Fig. 9, the operation of the risk man 0Thnt
device 2 according to this exemplary embodiment will be described. [00581 First he input storing unit
25A inputsihe efemertbyselemenilossidata R4A dhen20aaefficigntibl-u248 and the weighing-unit risk
amount 24D from the communication 1/17 unit 21: or the operation inputting unit 2 and stores- into the
storing Lilm)ts%ﬁl (step I1). [0059] Next, the individual data VaR amount calculating unit 2513, for
each element and each loss data, calculates the value of multiplication of a coefficient held in the
coefficient table 24B in association loss occurrence frequencyincluded in the loss data and a loss

amount hi includeltf i 1 1638 R ahd GBS Uy SRITHINRRIAPHata VR ArBUIHOME tHedidang unit
24 (step S12). [0060] Next, the cumulating unit 25C cumulates all individual data VaR amounts
for eachtletemearitjrgaloulates thesun? therdef candistores thecalgitationitasnlt.as e eaumuiladtiive value
24Cm1 of the element I, the cumulative value 24Cm2 of the element 2, .. the cumulative 10 value
gélgsmn pfthesgleraantneng dgwsighing=ynitcumulativevalle R4 Gt fhe stosing unit g4 (step
the individual data VaR amounts of the weighing unit from the storing unit 24; calculating, for
cach element, a risk amount equivalent to the ratio of a cumulative value Cmi of individual
data VaR amounts of the element to the cumulative value 24Cmm of the individual data VaR
amounts of the weighing unit; and storing as element-by-element risk amounts 24Cgl, 24Cg2,
10 ... 24Cgn into the storing unit 24.
[0056]

The outputting unit 25D has a function of loading the element-by-element risk
amounts 24Cgl, 24Cg2, ..., 24Cgn from the storing unit 24, and outputling to the screen
displaying unit 23, or to the outside via the communication I/F unit 21.

15 [0057]
Next, with reference to Fig. 9, the operation of the risk management device 2
according to this exemplary embodiment will be described.
[0058]
First, the mput storing unit 25A mputs the element-by-element loss data 24A, the
20 coelfficient table 248 and the weighing-unit risk amount 24D from the communication I/F unit
21 or the operation mputting unit 22 and stores into the storing unit 24 (step S11).

100591



1006 ] Next, the element-by-element risk amount calculating unit 2.51i1 calculates, for each element, a
risk amount equivalent.o of a cumulative value 24Cmi of individual data 15VaR amounts of the
element to the cumulative value 24Cmm of the individual data VaR amounts of the weighing unit, in
the weighing-unit risk amount 241), and stores as the element-by-element risk amounts 24Cgl 24Cg2,
24Can into the $oringhunitd2Jstep S1 ¥ 0OGRINt calcklnadly, e DiBpditiagctinite3%hy autpedsithe
element-by-element risk amounts 24Cg , 24C0O2, 24Cqgn to the screen displaying unit 23, or the

outside \yja t@ﬁzﬁ%ﬂ@”ﬂ'&a%)@ ik Up 'B%:]'tﬁ%%[?t]%h At 0B Bhcient E@H%naﬁa%o{g{ﬂﬁ JRHnis, gremplary

embodiment, it is possible to calculate, from a risk amount of each weighing unit weighed by a risk
Weighing device, a risk amount of each of elements configuring the weighing unit. Consequently, it s

possible 1 €4y 8xE e BEanptnerit AHa/siS CHiERis-anarius b thE'edgredsf afdkatidunt of
each of operational divisions configuringoperational cell. Thisbecause by obtaining the ratio of each
elementitocting Wwholeludbhichishrecsssiny. tashattisk amauntdfveach dlemenk fronvanamoantof the
whole weighing unit,by approximation, it is possible to make the calculation
5 storing unit 24 (step S12).
[0060]

Next, the cumulating unit 25C cumulates alt individual data VaR amounts for each
element, calculates the sum thereof, and stores the calculation result as the cumulative value
24Cm1 of the element 1, the cumulative value 24Cm2 of the element 2, ..., the cumulative

10 value 24Cmn of the element n, and the weighing-unit cumulative value 24Cmm, into the
storing unit 24 (step S13).
10061
Next, the element-by-element risk amount calculating unit 25E calculates, for each
element, a risk amount equivalent to the ratio of a cumulative value 24Cmi of individual data
15 VaR amounts of the element to the cumulative value 24Cmm of the individual data VaR
amounts of the weighing umt, in the weighing-unit risk amount 24D, and stores as the
element-by-element risk amounts 24Cgl, 24Cg2, ..., 24Cgn into the storing unit 24 (step
S14).
| 00621
20 Finally, the outputting unit 25D outputs the element-by-element risk amounts 24Cg!,

24Cg2, ..., 24Cen to the screen displaying unit 23, or to the outside via the communication [/F

unit 21 {step S135).



amount much less than in the case of obtaining the ratio by using a risk weighing device. 10[0064]
[Third Exemplary Embodiment] With reference to Fig. 10, a risk management device 3 according
to a third exemplary embodiment of the present inverition has a function of de min in ttnario data w li a
high expectation of eficts of risk reduction measures by utilizing the fur ion o pprox lilting a 15VaR
based ofiasy data. [00651 The risk management device 3 has a communication 1/F unit 31, an
operation inputting unit 32, a screen displaying unil 33. a storing unit 34, and a processor 35, as major

function units. 263.9068].FheCOMmMANICaLoN. #Zfﬁ#&i{.ﬁﬁ Jhe PRefAUAR;INpULL B2 and e, Sereen

displaying unit 33 have the same fume ns as the communication 1- unit 11, the operation inputting ri 2
and the screen displaying unit 13 shown in Fig. 1 in the first exemplary embodiment. [0067] The

storing UHR$2 ¢ fortia'bi#8 Btorage taeitd Stich HE a"HarI BB GRE A" risk amount of each of

elements configuring the weighing unit. Consequently, it is possible to easily execute

5 component analysis, which 1s analysis of the degree of a risk amount of each of operational
divisions configuring one operational cell. This is because, by obtaining the ratio of each
element to the whole, which 15 necessary to obtain a risk amount of each element from a risk
amount of the whole weighing unit, by approximation, it is possible to make the calculation
amount much less than in the case of obtaining the ratio by using a risk weighing device.

10 [0064]
[Third Exemplary Embodiment]

With reference to Fig. 10, a risk management device 3 according to a third exemplary
embodiment of the present invention has a function of determining scenario data with a high
expectation of effects of risk reduction measures by utilizing the function of approximating a

[5  VaR based on loss data.
[0065]

The risk management device 3 has a communication I/F unit 31, an operation
inputting unit 32, a screen displaying unit 33, a storing unit 34, and a processor 35, as major
function units.

20 {0066]
The communication FE unit 31, the operation inputting unit 32 and the screen

displaying unit 33 have the same functions as the communication I/F unit 11, the operation



5 semiconductor memory, and has a function of storing processing information necessary for various
kinds of processing by the processor 35 and a program 34P. The program 34P, which is a program
loaded into the processor 35 and executed to realize various kinds of processing units, is previously
loaded from an external device (not shown) or a computer-readable storage medium (not shown) via a
data inpuifoutiigt functidnsdchasdirercdivphunication |IB uhivdd il Qapd isistoredintosthergiing unit
4. Major processing information stored by the storing unit 34 includes first scenario data 34E, second
scenario, data 34k a coefficient348, and interim information 34C. [0068] The first scenario
data 34E is composed of one or more scenario data that is the target 150f examination of the
expectation level of efThcts of risk reduction measures. Fig. Il shows an example of the configuration
of the firl&&nario data 34E. The first seer data 4F of this example is composed of n scenario data
34E1 to 34En. Each scenario data 34Ei has an identifier (an ID) for uniquely identifying the scenario
data, a loss amolint Bj@nd:lasstogéurseficenddefiuencyofagehedogs amdunkandhthe lossk onadireence
frequency are values 20predicted with current risk reduction measures. That s to say, the loss amount
andJoss,OerUITRNER rRAleASY inFIrnara et e RisHictedbases onheesylis,efSC,mep interal
control situation assessment executed on each scenario. The loss amount and loss 2 6 oCcurrence
frequency in th?{ifilr(?t sgenario dat% are values predicted in consideration of curre risk reduction

yVarious Kinds of processing e processor 35 and a program 34P. The program 34P “hig
measuragio s of processing by the processor 35 and a program 34P. The program 34P, which 1s

a program loaded into the processor 35 and executed to realize various kinds of processing
units, 1s previously loaded from an external device (not shown) or a computer-readable storage

medium {not shown} via a data input/output function such as the communication I/F unit 31,

10 and is stored into the storing unit 34, Major processing information stored by the storing unit
34 includes first scenario data 34E, second scenario data 34F, a coefficient table 348, and

interim information 34C.
[G068]
The first scenario data 34E is composed of one or more scenario data that is the target
15 of examination of the expectation level of effects of risk reduction measures. Fig. 11 shows an
example of the configuration of the first scenario data 34E. The first scenario data 34F of this
example is composed of n scepario data 34E]1 to 34En. Each scenario data 34Fi has an
identifier (an ID) for uniquely identifying the scenario data, a loss amount b, and loss

occurrence frequency 2. The loss amount and the loss occurrence frequency are values

[
<

predicted with current risk reduction measures. That is to say, the loss amount and loss
occurrence frequency in scenario data are predicted based on the results of risk assessment and

mternal control situation assessment executed on each scenario. The loss amount and loss



[0069] The second scenario data 34F is composed of one or more scenario data 5 corresponding -
one-to-one to the scenario data in the first scenario data 34E. Fig. 12 shows an example of the
configuration of the second scenario data 34F. The-second scenario data 34F of this example is
composed of n scenario data 34171 to 34Fn corresponding one-to-one to the first scenario data 34E1
to 34En rach-scenatiqudata 34Hchasitheidentifian ((heiD)dogsedinadnih anddass @codrrenece:
frequency 2 of first scenario data corresponding t The 10 loss amount and loss occurrence frequency
in the scenario data 34Elshall be values predicted assuming that risk assessment and internal control
situation assessment on the scenario achieve almost full score. Therefbr- the lower the current
assessment result of a scenario is, the smaller the loss amount and loss occurrence frequency- in the
second §&&fiHrio data are likely to be than the loss amount and loss occurrence frequency in the
corresponding first 15 scenario data in general. This is because it can be thought that, as risk
reduction measures arestrengthened,dhe fretfuency ofipostirericerot Irkes isdesssaadithe alnaunt of
one loss is smaller in general. 100701 The coefficient table 3413 is the same as the coefficient
table 1413 e 4i20exRMplany gmiodiment, 90711 1z HPReRHON PY NS RIOGESSPs 3R, KT, 13
shows an example of the configuration of the interim information 34C. The interim information 34C of
this example has: a 1 seen o-data individual data VaR amount 34C1 composed of first individual VaR
amounts S4B 6 BAEHT UBHELEBRGINY SrieAE-Briaao e Rrstschifaris itacsag g Ha e hao!
second-scenario-data 5 individual data VaR amount 34C2 composed of second individual VaR
amountsi8d €2intpl 84C2myervespdndingrone-toHongitd the SHoondrsogpariogdata: 34k tot34047n;
difference values 34(2 31 to 34C3 each of which a difference value between the first individual data
VaR amgpntapd.ihe garrespondingssecond individial dala YaR amownt; ang gsqih[esplf 34¢4 of the
difference values 34C31 to 34C3n. The first and second individual data VaR amounts and 10the

difference values are ?ach provided with the identifier QD) of the orrespondin%_first
amount b and ioss occurrence {requency 4 ol first sCenario data corresponding thereto, The

10 loss amount and loss occurrence frequency in the scenario data 34F1 shall be values predicted
assuming that risk assessment and internal control situation assessment on the scenario
achieve almost full score. Therefore, the lower the current assessment result of a scenario is,
the smaller the loss amount and loss occurrence frequency in the second scenario data are
likely 1o be than the loss amount and loss occurrence frequency in the corresponding first

15 scenario data in general. This is because it can be thought that, as risk reduction measures are
strengthened, the frequency of occurrence of loss is less and the amount of one loss is smaller
in general.

[6070]
The coeflficient table 34B is the same as the coefficient table 14B in the first

20 exemplary embodiment.

[0071]

The mterim information 34C is interim data or final data generated in the process of



scenario data. [0072] The processor 35 has a microprocessor such as a CPU and a peripheral
circuit thereof, and has a function of loading the program 34P from the storing unit 34 and executing to
processing units. Major processing units realized by the processor 35 are an input storing unit 5A, an
individuapdaitiao\WaR araguotsateutatitigeunit 3b8y anroetpuipirgotiniic3ah)t audifere ncerealaldating unit
35E, and a sorting unit 35G [0073] The input storing unit 35A has a function of inputting the first
scenariq, it tecseeRnd seenarigdainddr and te geelicianiiahle S413.600LNG 0 0
communication - unit the operation inputting unit 32 and storing into the storing unit 34. tO 74T

The individual data VaR amount calculating unit 3513 has a function of loading the first scenario data
34E, thd SBBIE<EEn i daavBAR UnbithaRSEficieHtaB a4 frakhame wibring-Unita4 *dikulating,
for each of the first scenario data, the value of multiplication of a coefficient held in the coefficient table
3413 in assagiatidomgvithdassooecurrdncéfrequencio Xddnclitied in thébscenariodataang @ldsa amount
hi included in the scenario data, and storing as the first individual data VaR amounts 34C11 to 34C In
intosthe sigring LniiA4-WMerepvehihesndividral.data, v aR AmaupLsalay iU Rd it R 3 has a function
of calculating, fbr each of the second scenario data, the value of multiplication of a coefficient held in
the coefficient table 10 3413 in association with loss occurrence frequency Xi included in the scenario

data and & o5 HRTERAH eSO tHe BESHSrR St BN atbrit & ha sk BaFvittEFdata VaRr
amounts 34C21 to 34C2n into the storing unit 34. [0075] The difference calculating unit 35F has a
function3gkloading 4hé firstdmdividballdata: b\ taR@malintsh8d@th tb346GHnmanddhd second:idividual
data VaR amounts 34C21 to 34C2n from the storing unit 4, calculating,for each combination of the

correspaping first andsecapdhindividual dakanvaR amaunisran Amouahebiained.by sybtracling the

second individual data VaR amount from thefirst individual data VaR amount, and sto the difference
values %ﬂ? dH’o:MCn in}o the 4?19{'ing unit. 34
> ) L3

erence values 3 (¢ 34C3n. The first and second individual data VaR amounts and
16 the difference values are each provided with the identifier (1D) of the corresponding first
scenario data.
[0072]
The processor 35 has a microprocessor such as a CPU and a peripheral circuit thereof,
and has a function of loading the program 34P from the storing unit 34 and executing to make
15 the hardware and the program 34P work in cooperation and realize various kinds of processing
units. Major processing units realized by the processor 35 are an input storing unit 35A, an
individual data VaR amount calculating unit 35B, an outputting unit 35D, a difference
calculating unit 35F, and a sorting unit 35G.
[6073]
20 The mput storing unit 35A has a function of inputting the first scenario data 34E, the
second scenario data 34F and the coefficient table 34B from the communication I/F unit 31 or

the operation mputting unit 32 and storing into the storing unit 34,



20[0076] The sg unit 356 has a function of loading the difference values 34C1 to 34Cn into the storing
unit 34. [0077] The outputting unit 351) has a function of: loading the sort result 34C4 from the
storing unit 34; and outputting the identifiers of the first scenario data added to difference values of the
top m values (m denotes a predeterminedinteger) or difference values of a predetermined value or
more anddfie]differenec values,as the identifiers of scenario data with high expectation level of effects
of risk reduction measures and reducible amounts to the screen displaying unit 33 or to the outside via
the communicatia 1fs unitalo{R07aRIANS K wiibelarenee (osHa, L4 Wnaperaton ol heisk _
management device 3 according to this exemplary embodiment will be described. [0079 First,
the input_storing unit 35A mIQuts the first scenario data 34E, the second scenario data 34F and the
coefficiellatie 39 s forhith R eShHthCAHBAUB dnif 312BH 1h6 SpEItEN 18 pdtiAdTamit B8 and
storing into the storing unit 34 (step S2 1). 100801 Next, the individual data VaR amount
calculatigrunit 35 3icalduldtesgfdpeast ofl sbenariosdatarinalude dhinvthedirstscénaradatar84 1/i and
the second scenario data 34Fi, a coefficient held in the coefficient table 3413 in association with loss

occyrrengeffeHener % 20included n, the seenano daia and.Adess sRALALIRGurg. I the scenario

data and stores as a

included i the scenario data and a loss amount bi included in the scenario data, and storing as
the tirst individual data VaR amounts 34C11 to 34CIn into the storing unit 34. Moreover, the
individual data VaR amount calculating unit 35B has a function of calculating, for each of the
second scenario data, the value of muluplication of a coefficient held in the coefficient table
[0 34B in association with loss occurrence frequency Al included in the scenario data and a loss
amount bi included m the scenario data, and storing as the second individual data VaR

amounts 34C21 to 34C2n into the storing unit 34,

[0075]
The difference calculating unit 35F has a function of loading the first individual data
15 VaR amounts 34C1THT to 34C1In and the second individual data VaR amounts 34C21 to 34(C2n

from the storing unit 34, caleulating, for each combination of the corresponding first and
second individual data VaR amounts, an amount obtained by subtracting the second individual
data VaR amount from the first individual data VaR amount, and storing as the difference
values 34CT to 34Cn into the storing unit 34,
200 {0076
The sorting unit 35G has a function of loading the difference values 34C1 to 34Cn

from the storing unit 34, sorting i decreasing order of values, and storing the sort result 34C4



first individual data VaR amound a sed individual data VaR amount 34C2i into the storing unit 34 (step
8773). 30 [0081] Next, the difference calculating unit 35F calculates, for each combination of the
corresponding first and second individual data VaR“amounts, a value obtained by subtracting the
second individual data VaR amount 34C2i from the first individual data VaR amount 534C li, and
stores asa difterenog valug434Cmi into the storing unit 34 (step S23). [00821 Next, the sorting
unit 35G sorts the difference values 34Cm | to 34Cmn in decreasing order of values, and stores the
sort reSLrlg(%gm into the storing unit 34 (step 824) [0083.] 10Finally, the outputting unit 35C outputs the
den fiers of the first scenario data added to difference values of the top m values (m denotes a
predetermined integer) or difference values ofa pr-determined amount or more in the sort result 34C4

and the differend@ VALES ERZHETHSALFbRS o Lestisfodataadite Hith wxpsetatiottedel6refitets of
risk reduction measures and reducible amounts, to the screen displaying unit 33 or to the outside via
the 15cemmunicatioyd Uk dirit Gliste 82 5)e (0084l of the first scenario data added to difference
5 wvalues of the top m values {(m denotes a predetermined integer) or difference values of a
predetermined value or more and the difference values, as the identifiers of scenario data with
high expectation level of effects of risk reduction measures and reducible amounts, (o the
screen displaying unit 33 or to the outside via the communication I/F unit 31.
[0078]
10 Next, with reference to Iig. 14, the operation of the risk management device 3
according to this exemplary embodiment will be described.
{0079]
data 34F and the coefficient table 34B from the communication I/F unit 31 or the operation
15 mputting unt 32 and storing into the storing unit 34 (step S21).
[0080]
Next, the individual data VaR amount calculating unit 35B calculates, for each of
scenario data included 1n the first scenario data 34EiQ and the second scenario data 34Fi, a
coefficient held in the coefficient table 34B in association with loss occurrence frequency A
20 included in the scenario data and a loss amount bi included in the scenario data, and stores as a
first mmdividual data VaR amount 34C11 and a second individual data VaR amount 34C2i into

the storing unit 34 (step S22).



Thus, according to this exemplary embodiment, when at least one c. f the loss amount and the loss
occurrence frequency in scenario data is improved due to effects of isk reduction measures, it is
possible by examining the degree of VaR amount te be reduced on the 20 scenario-data basis to
easily execute a kind of component analysis, which is analysis of what scenario is a scenario with high
expectafiars level of effects of risk reduction measures. This s because it is possible to obtain how a
VaR amount changes when at least one of the loss amount and the loss occurrence frequency of

scenario data changesy &H@F%%ﬂ@%ﬁ%%ﬂﬂ%tﬂﬁ{ff% F é‘éﬁ%ﬁ&’@%ﬂb%&‘%@ﬁ@ﬁ%%%!g&'aé}‘;%‘é‘mo““t

much less than in the case of obtaining the same by using a risk weighing device ourth
Exemplary Embodiment] With reference to Fig 5, a risk managementdevice 4 accordingfourth
exemplaiyF Eisedie HE O aRd %?é&’éh‘ﬂ’i?f\)é‘#ﬂi%hjﬁésvé‘?uﬁéﬁéﬁ%f%&Fﬁﬂ%ﬁih@’ﬁ%éﬁéé ARG of a
VaR amount resulting from change of loss data by utilizing the function of approximating a VaR based
on loss dataser0086lividuall Hetrisk:fhamagemaént devieerd thadascomimuthichtion: | X aRitdbuan
operation inputting unit 42 a screen displaying unit 43, a storing unit 44, and a processor 45, as major

fungtioiupits; {00R 4RIhe cammupication. W41 te arearation NRing,upik 42 and the screen

displaying unit 43 have the same functions as the communication IT unit the Operation inputting unit

12 and tlig)%grg:]reen displaying unit 13 shown in Fig. | in the first exemplary embodiment. [0088]

Next, the sorting unit 35G sorts the difference values 34Cm1 to 34Cmn in decreasing
order of values, and stores the sort result 34C4 into the storing unit 34 (step S24)
[0083]

10 Finally, the outputting unit 35C outputs the identifiers of the first scenario data added
to difference values of the top m values {m denotes a predetermined integer) or difference
values of a predetermined amount or more in the sort result 34C4 and the difference values, as
the identifiers of scenario data with high expectation level of effects of risk reduction
measures and reducible amounts, to the screen displaying unit 33 or to the outside via the

1S communication I/F unit 31 (step S23).
[0084]

Thus, according to this exemplary embodiment, when at least one of the loss amount
and the loss occurrence frequency in scenario data is improved due to effects of risk reduction
measures, it is possible by examining the degree of a VaR amount to be reduced on the

20 scenario-data basis to easily execute a kind of component analysis, which is analysis of what
scenario 1s a scenario with high expectation level of effects of risk reduction measures. This is

because i is possible to obtain how a VaR amount changes when at least one of the loss



- 20The storing unit 44 is formed by a storage device such as a hard disk and a semiconductor emor,
and has a function of storing processing information necessary for various kinds of processing by the
processor 45 and a program 44P. The program 44R,lwhich is a program loaded into the processor 45
and executed to realize various kinds of Processing units, is previously loaded from an external device
(not showny@rtacoMpuiessreadaiie staragecmedivnacgratishaxm) Yia gedaia ipputioutpubiungtion such
as the communication I/F unit 4E and is tored into the storing unit 44. Major processing information

stored bMaE*F%’c?EQWP%gBL%' 4¢ JQ?%%Q@%E‘!%M&%%{%{%;%g‘ﬁxg%%gggi's‘fﬁﬂ@ﬁ‘ R0, Mrst, i%‘mai‘a"%’usrr‘]town

441-1 a coefficient table 4413 and interim information s well as the loss data
inl in the first exemplary embodiment the first loss data 44A is data including a loss amount and loss

occurrerie FEHUBhEY TG Tl YEEHBIS K 8%ample of the configuration of the loss data 44A. The loss
data 44A of this example is composed of n loss data 44A1 to 44An in total. Each of the loss data has
an identjfi@& D) for uniquely identifying loss data, a loss amount I), and loss occurrence frequency
100901 As well as the first loss data 44A, the second loss data 446 is data including a loss

5 [Fourth Exemplary Embodiment]

With reference to Fig. 15, a risk management device 4 according to a fourth
exemplary embodiment of the present invention has a function of calculating a change amount
of a VaR amount resulting from change of loss data by utilizing the function of approximating
a VaR based on loss data,

10 [00K6]

The risk management device 4 has a communication I/F unit 41, an operation
inputting unit 42, a screen displaying unit 43, a storing unit 44, and a processor 45, as major
functiorn units.

[0087]
15 The communication I/F unit 41, the operation inputting unit 42 and the screen

displaying umit 43 have the same functions as the communication F unit i1, the operation

inputting unit {2 and the screen displaying unit 13 shown in Fig. 1 in the first exemplary

embodiment.
[O08K]

20 The storing unit 44 is formed by a storage device such as a hard disk and a
semiconductor memory, and has a function of storing processing information necessary for

vartous kinds of processing by the processor 45 and a program 44P. The program 44P, which is



15 amount and loss occurrence frequency. Fig. 17 shows an example of the configuration of the loss
data 446 As well as [he first loss data 44A, the loss data 446 of this example is composed of n loss
data 4461 to 44G in total, but it is not required that the numbers of data me the same. Each of the loss
data has an identifier (an ID) for uniquely identifying loss data, a loss amotint 1), and loss occurrence
frequei 2030Q944 fisstitasmdatacdgAanchthessecboddassdataddbamayibaveagy relatiorskae loss
data 44A and at least eitherloss amounts or he loss occurrence frequencies of some of the loss data

may have, differgpl YalNes ToMdRe 19553 anauaroring Jassacsurtence requencies ol te o
S | 11 % I

corresponding secon s data. As such a case, it is possible to'think of d case that the loss"amounts
and loss occurrence frequencies of some of the loss data become less than those in the previous
period oW SHURHMERING f HelerEiitHoP HdHE6IEE. Metesvbr, sytnbterwaskritRivdssible to
think of a case that the loss amounts and loss occurrence frequencies of some of the loss data change
from thosediis thierpd insopdrictheue tochiingépirvplatitityiaf stdelcarices:oirehapgeeofioperational
environments such as change of operation amounts. 10100921 The first risk amount 44H is a risk

%noc%ti Nt,.Qr SXamRe: 2 99.2%.YaR: amaunh welghed. by rigkneighing de the farget of approximation.

The coefficient able 4413 is the same as the coefficient a -) e 1 413'in the first

15exemplary embodiment, 100941 ,
abi¢ 448, and interim information 44C.

JO0R9]
As well as the oss data 14A shown in Fig. 1 in the first exemplary embodiment, the
first foss data 44A is data including a loss amount and loss occurrence frequency. Fig, 16
10 shows an example of the configuration of the loss data 44A. The loss data 44A of this example
is composed of n loss data 44A1 to 44An in total. Each of the loss data has an identifier {an
D)) for uniquely identifying loss data, a loss amount b, and loss occurrence frequency i.
(00901
As well as the first loss data 44A, the second loss data 44G 15 data including a loss
15 amount and loss occurrence frequency. Fig. 17 shows an example of the configuration of the
loss data 44G. As well as the first foss data 44A, the loss data 44G of this example s
composed of n loss data 44G1 to 44Gn in total, but it is not required that the numbers of data
are the same, BEach of the loss data has an identifier (an ID) for uniguely identifying loss data,
a loss amount b, and foss occurrence frequency .
20 |0091]
The first loss data 44A and the second loss data 44G may have any relation. For

example, the second loss data 44 may have loss data corresponding one-to-one to the first



20data VaR amount 44C1 composed of first individual data VaR amounts 44C11 to 44C In
corresponding one-to-one to the tita 44A1 to 44An; a second-loss-dati individual corresponding
one-toone to the second loss data 4401 to 440n; a first approximate risk amount 44C3 that is the sum
of the first individual data VaR amounts 44(: | 1 to 44C In; a second approximate risk mount 44(1:4
that is thessuhnof thesseconichindividudl data MaRuamouris BAC2L tord4C Ircq@ampprorisate ¢atio
44(75 that s the ratio of the first risk amount 5 44H to the first approximate risk amount 44C3; a

second tigk amount 44046 thatds avalye Qhialued by myltiplying the Second,approximate figk amount

44C by the approximate fatio 44C and a riskamount change 44C7 that is the difference between the
first risk amount 4411 and the second risk amount 44C:6. [0095:1 10The processor 45 has a_
microprdEEEETI KiicH 43 BEUPARG BRpSKpRRrArtitelit thordoh Anehald & RNSHIA BF IBEIMY the
program 44P from the storing unit 44 and executing to make the hardware and the program 44P work
in cooperatiothantsdalizervanousikinthfprocessing linitgsicMagorqiraeessifighgnits s ealiz éd dynthe
processor 45 are an input storing unit 45A, an individual data VaR amount calculating unit 4511, a

cumullatig, Uit 456a TRl CHRNIRHRO IS 45K g%%%ﬂgt%%%%mw picalcylating Yt 4ty @

ditTerence calculating unit 45J, and an outputting unit 45D. TO e input storing unit 45A has a
function of inputting the first loss data 44A, the second loss data 44G, the first risk amount 441: and

the coefficient tablé*44E ehitie: 2bomimuiRitdfoly T/ Unit 435 Ak BbefaticHIRBfg Unfta2 and
storing into the storing unit 44.
occurrence frequencies of some of the loss data change from those in the previous period due
to change of volatility of stock prices or change of operational environments such as change of
operation amounts.
10 [0092]
The first risk amount 44H is a risk amount, for example, a 99.9% VaR amount,
weighed by a risk weighing device as the target of approximation.
[0093]
The coeflicient table 44B is the same as the coetficient table 148 in the first
15 exemplary embodiment.
[0094]

The interim mformation 44C is iterim data or final data generated in the process of
operation by the processor 45. Fig. 18 shows an example of the configuration of the interim
information 44C, The interim information 44C of this example has: a first-loss-data individual

20 data VaR amount 44C1 composed of first individual data VaR amounts 44C11 to 44CIn

corresponding one-to-one to the first foss data 44A1 to 44An; a second-toss-data individual

VaR amount 44C2 composed of second individual data VaR amounts 44C21 to 44(C2n



[0097] The individual data VaR amount calculating unit 45B has a functionloading the first loss data
44A, the second loss data 440 and the coefficient table 4411 from the storing unit 44; calculating, for
each loss data 44Ai included in the first loss data 44A, the value of multiplication ol a coefficient held in
the coefficient table 4413 in association with loss 5 occurrence frequency Xi included in the loss data
and a lossrarpoudihi inctudednin theless:catd; land sioring@s thedishingdividualgata Malk: afpunts
44C1I to 44C In into the storing unit 44. Moreover, he individual data VaR amount al atmg unit 4513

has a function,ofealoylating, for eachrlass datainglydied in.the sacond iass &&ﬁfﬂ? YRug, of,

multiplication of a coefficient held in the coefficient table 4411 in association with loss occurrence
frequency Xi 10included in the loss data and a loss amount hi included in the loss data; and storing as
the secSHEPRUIIRIIAX dtl VAR RSN SACDT 6 40e 2 iht h@siormng ditdav disdodta VaRrne
cumulating unit 45C has a function of loading the first individual data VaR amounts 44C Il to 44C In
from .1 stoningust(24, andistoning thepfisstrapproximaté fiskafllb d@mount 44@2 obtaineld hy@aumulating
1 into the storing unit 44. Moreover,the cumulating unit 45C has a function of loading the second

indiyiduggeta VRR-AMONNS 44621 e %ﬂ%%ﬂt%li]atg&ﬁwiﬂgkuﬁiﬁé'h ADR-RRNG the segond

approximate risk amount 44C4 obtained by cumulating the mu the slorinu unit 44. 100991 20The ratio

calculating unit 45E1 has a function of loading the first risk amount 44H and . ,
obtained by multiplying the sccond approximate risk amount 44C by the approximate ratio

44C; and a risk-amount change 44C7 that 1s the difference between the first risk amount 44H
and the second risk amount 44C6.
[0095]

10 The processor 45 has a microprocessor such as a CPU and a peripheral circuit thereof,
and has a function of loading the program 44P from the storing unit 44 and executing to make
the hardware and the program 44P work in cooperation and realize various kinds of processing
units. Major processing units realized by the processor 45 are an input storing unit 45A, an
individual data VaR amount calculating umit 458, a cumulating unit 45C, a ratio calculating

15 unit 45H, a second risk amount caleulating unit 451, a difference calculating unit 451, and an
outputting unit 451,

[0096]
The input storing unit 45A has a function of inputting the first loss data 44A, the
second loss data 44G, the first risk amount 44H and the coefficient table 44B from the

20 communication I/F unit 41 or the operation inputting unit 42 and storing into the storing unit
44,

(0097



the first approximate risk atnount 44C3 from the storing unit 44, and storing value obtained by dividing
the first risk amount 4411 by the first approximate risk annount 44C3 as the approximate ratio 4505
into the storing unit 44. 101001 The second risk:amount calculating unit 451 has a function of
loading the second approximate risk amountand the approximate ratio 4405 from the storing in it 44,
and 5storing a vahieieditaingd myamiitplyingthesecandapproximates riskiacunt 4 404day:tine:
approximate ratio 4405 as the second risk amount 4406 into the storing unit 44. [010 The

dlfferenqﬁ gquql%gp Anit elspc’%%él fgnct 190 9 [o @ghthe fir I’IS un&éélill an]d second risk
amount 4406 from tﬁ] tor?ﬁg UI’%I'[ 44, an élt?)rlng a valuee Sgtealné%n 10 su tré?:lllnb the Imt"rlsk
amount 44H from the second risk amount 4406 as the risk-amount change 4407 resulting from a

differené®@btveatt tainestyserate sadantt thie' selednd 1IB<babtstdacridistHé Atdhng iur 24. 1010
The outputting unit 4311) has a function of loading therisk-amount change 4407 from 15 the storing

unit 44, aundtiplitputting As ariskiameut-thangi¢essiting fronmal diffeerigehetwesntheifirstdess data
44A and the second loss data 446 to the screen displaying unit 43, or to the outside via the
communicafion, UF fﬂ%iﬁéljcy A1ncluded in the loss data and a loss amount bi included in the loss
data; and storing as the first individual data VaR amounts 44C11 to 44C1n into the storing unit
44. Morcover, the individual data VaR amount calculating unit 45B has a function of:
caleulating, for cach loss data included in the second loss data, the value of multiplication of a
coeflicient held in the cocfficient table 441 in association with loss occurrence frequency A
10 included in the loss data and a loss amount bi included in the loss data; and storing as the
second mdividual data VaR amounts 44C21 1o 44C2n into the storing unit 44,
[G098]
The cumulating unit 45C has a function of loading the first individual data VaR
amounts 44C11 to 44CIn from the storing umit 44, and storing the first approximate risk
15 amount 44C3 obtained by cumulating them into the storing unit 44. Moreover, the cumulating
unit 45C has a function of loading the second individual data VaR amounts 44C21 1o 44C2n
from the storing unit 44, and storing the second approximate risk amount 44C'4 obtained by
cumulating them mto the storing unit 44.
[0099]
20 The ratio calculating unit 45H has a function of loading the first risk amount 44H and
the first approximate risk amount 44C3 from the storing unit 44, and storing a value obtained

by dividing the first risk amount 44H by the first approximate risk amount 44C3 as the



[0103] Next with reference to Fig. 19, the operation of the risk management device 4
20according to this exemplary embodiment will be described. [0104] 44G, the first r k amoui 44 and
the coefficient table 44B from the communication I/Ffunit 41 or the operation inputting unit 42 and
stores into the storing unit 44 (step S31). 1 0 1 05 ] Next, the individual data VaR amount calculating
unit 451 3pmultiphies, forcetidhslass Bdataihaludeddn the first loss data 44A and the second loss data
44G, a coefficient held in the coefficient table in association with loss occurrence frequency included in
the loss ggta,and a loss amount included in the loss data, and calculates the first individual VaR
amounts 44E111 to 44C In and the second individual data VaR amounts 44C21 to 44C2n (step 532).
[0106] | ONext, the cumulating unit 4541 calculates the first approximate 7isk amount 44423 that is the

sum of the first indfitArdatvAR Aot #4e14"tb 4 P2 dHaHseb it BigpHoxifiats disk
amount 44C4 that s the sum of the second individual data VaR amounts 44(21 to 44C2n (step 533).
[0107] approximate risk amount 44C4 and the approximate ratio 44C35 from the storing unit 44, and
5 storing a value obtained by multiplying the second approximate risk amount 44C4 by the
approximate ratio 44C35 as the second risk amount 44C6 into the storing unit 44,
[0101]
The difference calculating unit 457 has a function of loading the first risk amount 44H
and the second risk amount 44C6 from the storing unit 44, and storing a value obtained by
10 subtracting the first risk amount 44H from the second risk amount 44C6 as the risk-amount
change 44C7 resulting from a difference between the first loss data 44A and the second loss
data 44 into the storing unit 44.
[61062]
The cutputting unit 45D has a function of foading the risk-amount change 44C7 from
15 the storing unit 44, and outputting as a risk-amount change resulting from a difference
between the first loss data 44A and the second loss data 44G to the screen displaying unit 43,
or to the outside via the communication I/F unit 41,
|6103]
Next, with reference to Fig. 19, the operation of the risk management device 4
20 according to this exemplary embodiment will be described.

(0104}

First, the mput storing unit 45A inputs the first loss data 44A, the second loss data



15Next, the a o calculating unit 451-1 divides the first risk amount 44H by the first approximate isk
amount 44C3 to calculate the approximate ratio 44C5 (step 534). [DI 081 Next, the second risk
amount calculating unit 451 multi plies the second approximate risk amount 4424 and the approximate
ratio 44C5 to calculate the econd risk amount 44C6 20(step 535). [0109] second risk amount 44C6 to
calculateé4biemountchanged4C 2{step Ed6) coetticleinalip) ¢hel Buipuitihg tnitAbd)ceutputd-theirisk
-amount change 44C7 as a change in risk amount resulting from the difference between the first loss

data 444 anghe,Secend lﬂﬁﬁtﬁﬁ%?ﬂ%%ﬂ?ﬁsﬁﬁi%%ﬂtgiﬁ[%'@%iﬂﬁgfu&iltit“?ﬂ flidg hg putside via the

communication IT unit 41 (step S Thus, according to this exemplary embodiment when loss
data changes from the first loss data 44A to the second loss data 440, it is possible to rapidly calculate
the unodH?%?}lochange in VaR amount resulting from the change of the loss data. This is because it is
possible a risk amount based on the second loss data by approximation and hence it is possible
to make the caldutatiothamduntmudhtie§sRhandnithexbasetofobtaidifly theltiskcanmourtibaded on the
second loss data by using a risk weighing device. [0 | 12.1 15[Fifth Exemplary Embodiment] With

refetencg,9 fid.404a,{igk management deyicePpccording io.afifthuaxemplany; smbodiment of the

present invention has a function of analyzing the factor of change of a VaR amount by utilizing the

function of ?pproximqting a VaR based on loss data. . , .
coelficient table 1h association with loss occurrence frequency included mn the loss data and a

toss amount included in the toss data, and calculates the first individual VaR amounts 44C11 to
44CIn and the second individual data VaR amounts 44C21 to 44C2n (step S32).
(0106]

10 Next, the cumulating unit 45C calculates the first approximate risk amount 44C3 that
is the sum of the first individual data VaR amounts 44C11 to 44CIn, and the second
approximate risk amount 44C4 that is the sum of the second individual data VaR amounts
44C21 to 44C2n (step S33).

[0107]

15 Next, the ratio calculating unit 45H divides the first risk amount 44H by the first

approximate risk amount 44C3 to calculate the approximate ratio 44C5 (step $34).
[0108]

Next, the second risk amount calculating unit 451 multiplies the second approximate
risk amount 44C4 and the approximate ratio 44CS5 to calculate the sccond risk amount 44C6

200 (step S335).

[0109]

Next, the difference calculating unit 45) subtracts the first risk amount 44H from the



10113.1 20The risk management device 5 has a communication /F unit 51, an operation inputting unit
59 a screen displaying unit 53, a storing unit 54 and a processor function units. [0114] The
communication I/F unit 51 the operation inputting unit 52 and the screen displaying unit 53 have the
same functions as the communication I/F unit I, the operation inputting unit 2 and the screen
displayingeunit diskshowminHig. 1 inlkheaficshexsmplasyerahodicnent7[Q1d5536). The storing unit 54 is
formed by a storage device such as a hard disk and a semiconductor memory. and has a function of
storing qm_q@%sing information necessary for various kinds of processing by the processor 55 and a
program 54P. The program 54P, which is 10 a program loaded into the processor 55 and executed to
realize various kinds of processing units is previously loaded from an external device (not shown) or a
computer-readabiBtor Ot ‘fﬁﬁtﬁsﬁa\%ﬁ“\‘}?ﬁ ek iApeYBLEaT asrtdon Suer hggieln
communication IT unit 51, and is stored into the storing unit 54. Major processing information stored by
the storingkunitcadinetudes:fitshioss dafibdée, secard lbssfuatécs48 diflerence factarcimddrination 541,
a first 15risk amount 54H, a second risk amount 54J, a coefficient table 5411, and interim inthrmation
54G; [0348] 44¢ HIWELRSHRINGS A2 A4A ShowmD Kitide I0;the fiLghSxamplan, 9mbadiment. the
first loss data 54A is data including a [oss amount and loss occurrence frequency. Fig. 21 20shows an
example of the conm of the loss data 54A. The loss data 54A of this example

=N

{(step 837)
[0111]
Thus, according to this exemplary embodiment, when loss data changes tfrom the {irst
loss data 44A to the second loss data 440G, it is possible to rapidly calculate the amount of
[0 change in VaR amount resulting from the change of the loss data. This is because it is possible
to obtain a risk amount based on the second loss data by approximation and hence it is
possible to make the calculation amount much less than in the case of obtaining the risk
amount based on the sccond loss data by using a risk weighing device.
(0112]
15 [Fifth Exemplary Embodiment]
With reference to Fig. 20, a risk management device 5 according to a fifth exemplary
embodiment of the present invention has a function of analyzing the factor of change of a VaR

amount by utilizing the function of approximating a VaR based on foss data.

[0113]
20 The risk management device 5 has a communication VF unit 51, an operation
mputting unit 32, a screen displaying unit 33, a storing unit 54, and a processor 55, as major

function units.



is composed of n loss data S4Al to 54An in total. Each of the loss data has an identifie rx.) for niquely
identifying loss data, a loss amount 1), and loss occurrence frequency 2_ [0117] As well as the
first loss data 54A, the second loss data 54(1 is data‘including a loss amount and loss occurrence
frequency. Fig. 22 shows an example of the configuration of the loss data 54(1 The loss data 54(3 of
this examletis composed of n loss data 54(11 to 54(in in total corresponding one-to-one to the first
loss data 54A. Each of the loss data has the identifier (an ID), loss amount b and loss occurrence
frequency 2, of the.copasending dirstIogsdata. d0L 18k The firstinss data 4 and the.segeng loss
data 54(1 may have any relation. For 10 example, the first loss data 54A may be loss data used to
weigh a risk amount in the previous perigd, and the second loss data 54( may be loss data used to
weigh a HSREBUHE Th e dlifrEht FEROG IR it SEEBRAISEE Batd niaf Bé 1685 BREEIEEd not
only in consecutive periods but also in separate periods. [0119] ISThe difirenee factor information 541
is informationingpresenlirg dhe factorof dsgitfgnenca b etivekmvthedirbidodsidata: 544 anahtheasecond
loss data 54(1 Fig 23 shows an example of the configuration of the difference factor information 541.
Thesdifferengs; fag,p informadon 541 of this example shows the IDs of changed loss data and the
contents of change for each of two factors: change of risk reduction measures and change of
operational 20 environments. For example, information on the firstline represents that loss occurrence
frequen ,)%fv ss data with 1D2 has changed Ironi 232 to 212 due to the change of risk reduction
measures. Moreover, information on the second line represents that loss occurrence frequency of loss
data with ID3 habhehainged from "Il 3stofGARS due to theaghardge of rskhreductibardndasures! Moreover,
information on the third line represents that a loss amount of loss data with IDI has changed from 1)11

to b21 dyeqe heuchange Rbeparaianal. epviraamentsMareauetsinformatianemthe fowrth ling
represents that a loss amount of loss data with 11)2

various kinds of processing by the processor 55 and a program 54P. The program 34P, which is
10 a program loaded into the processor 55 and executed to realize various kinds of processing
units, 1s previously loaded from an external device (not shown} or a computer-readable storage
medium {not shown) via a data input/output function such as the communication I/IF unit 51,
and 1s stored mnto the storing unit 54. Major processing mformation stored by the storing unit
54 includes first loss data S4A, second loss data 54¢, difference factor information 541, a first
15 risk amount 34H, a second risk amount 541, a coefficient table 54B, and interim information
54C.
[0116]
As well as the loss data 14A shown in Fig. 1 in the {irst exemplary embodiment, the
first loss data 54A is data including a loss amount and loss occurrence frequency. Fig. 21
20 shows an example of the configuration of the loss data S4A. The loss data 54A of this example
is composed of n Joss data S4AT to 54An in total. Each of the loss data has an identifier (an

1) for uniquely 1dentifyving loss data, a loss amount b, and loss occurrence frequency .



5has changed from 1)12 to b22 due to the change of operational en [0120] The first risk amount
5411 is a risk amount, for example a 99.9% VaR amount, weighed by a risk weighing device as the
target of approximation based on the first loss data®B4A. The second risk amount 54j is a risk
amount,for example, a 99.9% VaR amount, 10 d by a risk weighing device as the target of
approxirfidtion d on the second loss data 54G The first and second risk amounts are not limited to risk
amounts directly weighed by a risk weighing device, and may be risk amounts of a certain element
(division) calculated,in accaidance withithe secopd exemplay ambodiment ol the Rigs, ption, cint mve
[01211 15The coefficient table 5413 is the same as the coefficient table 1413 in the firstexemplary
embodiment. 011221r 3 T‘he_int\erim infor(nation §4C Is interim data or final data generated in the
process® o UPBrAROMBY e ProcesSen B Eig 124 nwe AT of the eonfigurtion of thie interim
20 informan m 54C. The interim information 54C of this example has: a first-loss-data individual data
VaR amioantis4C#Gohpdsed dffirst(individuakdatel /aR @nposcitsb4(kki datb4€0n corFésponding
one-to-one to the first loss data 54A1 to 54A a second-loss-data individual VaR amount 54C2
composed.of sprapdindividiial dataVaR AMaI S REGRAL 13 SACRNfoeSRONMINgANE 19008 to the
second loss data 5461 to 546n; an interim individual data VaR amount 54C3 composed of interim
individual data VaR amounts 54C31 to 54C3n corresponding one-to-one to first loss data after
reflectiott OTOHTy HR-NGHYe ST TS alndRht O5° it 58 Sellrerte QBT YEStItRG o Hsk
reduction measures in the second loss data 54(31 to 54(in on the first loss data 54A | to 54An; a first
approxiruateddsk amount 54C41 that is the sum of the first individual data VaR amounts 54C11 to 54C
In; a second approximate risk amount 54C42 that is the sum of the second individual data VaR
amountsh4¢R1 to 54C2n; and an interim approximate amount 54C43 that is the sum of the interim
individual

The first loss data 54A and the second loss data 546G may have any relation. For

10 example, the first loss data 54A may be loss data used to weigh a risk amount in the previous
period, and the second loss data 54G may be loss data used to weigh a risk amount in the
current period. The first and second loss data may be loss data used not only in consecutive
periods but also m separate periods.

[0119]

15 The difference factor information 541 is information representing the factor of a
difference between the first loss data 54A and the second loss data 54G. Fig. 23 shows an
example of the configuration of the difference factor information 541. The difference factor
information 541 of this example shows the 1Ds of changed loss data and the contents of change
for each of two factors: change of risk reduction measures and change of operational

20 environments. For example, information on the first line represents that loss occurrence
frequency of loss data with D2 has changed from 212 to 222 due to the change of risk

reduction measures. Moreover, information on the second line represents that foss occurrence



10data VaR amounts 54C31 to 54C3n. [0123] Further, the interim inionnation 54C has an
approximate ratio 54C5 that is the ratio of the first riskamount 411 to the first approximate risk amount
54C41; a first interim risk amount 54C61 that is a value obtained by multiplying the interim
approximate risk amount IS 54C43 by the approximate ratio 4C5; a second interim risk amount 54C62
that is a vadueraiptaifiedsbylanultiplyind thessedend @p firaxirhate trisk?aminuntob 4G 4h bysih e Approximate
ratio 54C5 a risk-amount change 54C71 resulting from risk reductions measures, which Is a risk

amount obiaingA By ubtacling. the,iskiisk ameuRt R 1 oM Lhe fiLst intqpm 5%@%&&%?&?6 L a

risk-amount change 54C72 resulting from change of operatlonal environments, 20which is a risk
amount obtained by subtracting the first interim risk amount 54C61 from the second interim risk

amount SAEEIHNHIRAMBUTREN S BAT 734820 I6HE HORF SRABEERE MR RSHEN \IRIAGES risk

amount obtained by subtracting the second interim risk 4 :3 amount 54C62 from the second risk
amount S4¥e{@tR24hformiTie protes8onrfblhasgmicraprbeesdorsucivas aiOPYd dnd avperipieral
circuit thereof, and has a function of loading the program 54P from the storing unit 54 and executing to

make the.dardware a0 the Rragram, 24P ek quﬁgayganan%ﬁ iz fREious kinds of processing
or

units. Major processing units realized by the processor 55 are an input storing unit 55A, an individual
data Va%?m?)unt calculating 5513, a cumulating unit 55C, a ratio calculating unit 5514, an interim risk
amount Cb ating unit 551, a difference calculating unit 55,1, and an outputting unit 55D. 10[0125]
The input storing unit 55A has a function of inputting the first loss data 54A, the second loss data 54G,
the dilTerence fddtorfinfornsktionGul, thid fisst riskkammoumtt S4& 15 thesecandXigk avaBunnbddiand the
coefficient table 5413 from the communication /F unit 51 or the operation inputting unit 52 and storing
into the S UAGIURNILPAsk weizhing device as the target of approximation based on the first loss data
34A. The second risk amount 3541 15 a risk amount, for example, a 99.9% VaR amount,
1} weighed by a risk weighing device as the target of approximation based on the second loss
data 54G. The first and second risk amounts are not limited to risk amounts directly weighed
by a risk weighing device, and may be risk amounts of a certain element (division) calculated
in accordance with the second exemplary embodiment of the present invention.
[0121]
15 The coefficient table 54B is the same as the coeflicient table 14B in the first
exemplary embodiment.
[0122]
The mtenm information 54C is interim data or final data generated in the process of
operation by the processor 55. Fig. 24 shows an example of the configuration of the interim
20 mformation 54C. The interim information 34C of this example has: a first-loss-data individual

data VaR amount 54C1 composed of first mdividual data VaR amounts 34C11 1o 34ClIn

corresponding one-to-one to the first loss data 54A1 to 34An; a second-loss-data individual



15[0126] The individual data VaR amount calculating unit 55B has a functionloading the first loss data
54A, the second loss data 546, the ditirence factor inibrmation 541 and the coefficient table 5413 from
he storing unit 54; calculating, for each loss data 544 included in the loss data 54A, the value of
multiplication of a coefficient held in the coefficient table 5413 20 in association with loss occurrence
frequencyaRludedlin theddss dataad d lesssamhondithiuncldgsiad vaRheress data(ad storintz as the
first individual data VaR amounts 4C11 to 54C In into the storing unit 54. Moreover, the individual data

VaR am&%&s%%'ﬁ&'i‘ﬁéi%%Ql%i@?e?’cﬂ&}ﬁeasJH&%‘ii9859%5&%:‘3‘4@?”t%'%ﬁ?#;!%’3 m%@in%kta%%azﬂas@e.cond

loss data, the value of multiplication of a coefficient held in the coefficient table 5413 in association
with loss occurrence frequency U included in the loss data and a loss amount In included in the loss
data and"3Fori 48 the s oM RREdidtartataTy AN BN B O] BIEAEDh fitfo’the Stathg linit 54.
[0127] Further, the individual data VaR amount calculating unit 5513 has a function of generating
first losscdataaftelimeflectionokanlyischangetin d6ss ahauinhantoldss:odeurre ndeafieguenmcyitesulting
from risk reduction measures in the second loss data 5461 to 54(i on the 10 first loss data 54A1 to

S4AN. For example. i acaae hatdhe differencs faster formatinnR4L.is &5 Showa. In frig:e3,the

individual VaR amount calculating unit 5513 changes loss occurrence frequency in the first loss data
54A2 from 212 to 222, and chan}ges loss occurrence fre(lyency in the first loss data 54A3 from 213 to

2,23. MorEovef tE R aRidGaghte v R aiont cateWatin UARBE T BEICUIKHE 16! e4Eh' b the thus
changed firstloss data. the value 15 of multiplication of a coefficient held in the coefficient table 5413
in association swith ddskeotcurrehcedirelgdencyaincluded in THE 10ss ddtalnd a dossdmppnixisdtincluded
in 1loss data, and storing as the interim individual data VaR amounts 54C31 to 54C3n into the storing
unit 54. [} 28h2AThecumulpiing 4t waG basiR funciianiiioadinadhe NSt individual data VaR
54(C2n; and an interim approximate amount 54C43 that is the sum of the interim individual
10 data VaR amounts 54C31 to 54C3n.
[0123]
Further, the mterim information 54C has: an approximate ratio 54C5 that is the ratio
of the first risk amount 54H to the first approximate risk amount 54C41; a first interim risk
amount 54C61 that 1s a value obtained by multiplying the interim approximate risk amount
15 54C43 by the approximate ratio 54C5; a second interim risk amount 54C62 that s a value
obtained by multiplying the second approximate risk amount 54C42 by the approximate ratio
54C5; a risk-amount change 54C71 resulting from risk reductions measures, which 1s a risk
amount obtained by subtracting the first risk amount 54H from the first interim risk amount
54C61; a risk-amount change 34C72 resulting from change of operational environments,
20 which 1s a risk amount obtained by subtracting the first mterim risk amount 54C61 from the

second interim risk amount 54C62; and a risk-amount change 54C73 resulting from an

econometric model, which 1s a risk amount obtained by subtracting the second interim risk



amounts 54C11 to 54C In from the storma unit 54 and storapprox iniate risk cumulating unit 55C has
a function of loading the second individual data VaR amounts 54C21 to 54C2n from the storing unit
54, and storing the second approximate risk amount 54C42 obtained by cumulating them into the
storing unit 54. Moreover, the cumulating unit 55C has a junction of loading the interim individual data
VaR amaunts: 5348 10iAhCBi freonhthesitensobunfitdd4, and storing the interim approximate risk amount
54C43 obtained by cumulating them into the storing unit 54. 10129] The ratio calculating unit 55H
has a funﬂt'ﬁﬂ of loading the first risk amount 54H and the first approximate risk amount 54C41 from
the storing unit 54, and storing a value obtained 10by dividing the first risk amount 541-1 by the first
approximate risk amount54C41 as the approximatratio 54C5 into the storing unit 54. 10130] =~ The
interim risk amodAt CARSGEIRG URIE S5THSL BN GRS 6P et U@ dhdrsrphpiiostittite iigkeamount
4CA43, the second approximate risk amount 54C42 and the IS approximate ratio 54C5 from the storing
unit 54. eadchdatinfracvaluefdbidinedHeypnugtiplyidd theninderisroapproxiniateniskxamountio46:4d by the
approximate ratio 5425 as the first interim risk amount 54C61 and also calculating a value obtained by

multiplying iheReGand AR GXIMAlE Sisk AMRYALRAEGF£0Y e @@ﬁ%ﬂ%ﬁmi%%f?gi?o%%s@?&{swond_
interim risk am -n 4C62; and storing into the storing, lit 54. 20[0131] The ditterenct] calculating unit 55j

has a ftnction of: loading the first risk amount . , .
umits. Major proCessing units realized by the processor 55 are an input storing unit 35A, an

individual data VaR amount calculating unit 558, a cumulating unit 55C, a ratio calculating
unit 553H, an interim risk amount calculating unit 551, a difference calculating unit 35J, and an
outputting unit 35D.

10 [0125}

The input storing unit 55A has a function of inputting the first loss data 34A, the
second loss data 54(; the difference factor information 341, the first risk amount 34H, the
second risk amount 54J and the coefficient table 34B from the communication /F unit 51 or
the operation inputting unit 52 and stering into the storing unit 54.

15 [0126]

The individual data VaR amount calculating unit 55B has a function of: loading the
first loss data 54A, the second loss data 54, the difference factor information 541 and the
coeflicient table 54B from the storing unit 54; calculating, for each loss data 54Ai included in
the loss data 54A, the value of multiplication of a coefficient held in the coefTicient table 54B

20 in association with loss occurrence frequency A included in the Toss data and a loss amount bi
inchuded in the loss data; and storing as the first individual data VaR amounts 54C11 1o 34C1In

into the stormng unit 54. Moreover, the individual data VaR amount calculating unit 558 has a



risk amount 54E162 from the storing unit 54; calculating a value obtained by subtracting he first risk
dT11()1lt 54H from the first interim risk amount 54C61 as the risk-amount change 54C71 resulting
from risk reduction measures and also calculating & fisk amount obtained by subtracting the firs ntei sk
amount 54E161 from the second interim risk amount 54C62 as 5 the risk-amount change 54C72
resultingifrenmvehange insboperatitnat emvikenniantshahdstofin ghintedhedstosingainit:bd . Moreaver, the
difference calculating unit 55.1 may have a function of calculating a risk amount obtained subtracting

the SecQﬂQ]!.lFﬁE'zmcthk»ﬁm%”‘H?%Z@%Eﬁﬂ"?#hx% SCCQRALISK amaunp;s 3&0%;%'6&!“%’}@ fhange

54E173 resulting from an econometric model, and storing into the storing 54. ID[01321 llie outpnitF.
hasfunction of loading the risk-amount change 54C71 resulting from risk reduction measures and the

risk-amdlit CRAFG S SHETY rébiHyfbi Ehatyofrativhal @avitstiHenk thstHd $tbriHYy JA54, and
outputting to h- screen displaying,unit 53, or to the outside via the communication UF unit 51.
Moreoveiytherkbaotpyttinghunit&oi) mdy davedatfuiveRonafiloading Ihediskcam oot thangerkd C73
resulting from an econo tric model from the storing unit 54, and outputo he screen displaying unit 53.
or tq the qutside via thecommunication I/F unit 51. 101331 Next with reference to Fig. 25, the
operation of the risk management device 5 20according to this exemplary embodimentbed.

[0127]
Further, the individual data VaR amount calculating unit S5B has a function of
generating first loss data after reflection of only a change in loss amount and loss occurrence
frequency resulting from risk reduction measures in the second loss data 54G1 to 54Gn on the
10 first toss data 534A1 to 54An. For example, in a case that the difference factor information 541
15 as shown m Fig. 23, the individual VaR amount calculating unit 55B changes loss
occurrence frequency in the first loss data 54A2 from A12 to 222, and changes loss occurrence
frequency in the first loss data 54A3 from %13 to 223. Moreover, the individual data VaR
amount calculating unit 558 calculates, for each of the thus changed first loss data, the value
15 of multiplication of a coefficient held in the coefficient table 548 in association with loss
occurrence frequency included i the loss data and a loss amount bi included in the loss data,
and storing as the interim individual data VaR amounts 54C31 to 54C3n into the storing unit
54.
[0128]
20 The cumulating unit 55C has a function of loading the first individual data VaR
amounts 54C11 to 54C1n from the storing unit 54 and storing the first approximate risk

amount 54C41 obtained by cumulating them Into the storing unit 34, Moreover, the



[01341 54G, the difference factor information 541, the lirst risk amount 5411 and the second risk
amount 54J from the communication I/F unit 51 or the operation inputting unit 52 and stores into the
storing unit 54 (step S41). [05] Next. tbr each l68s data 54A1 included in the first loss data 54A.
for each loss data 54Gi included in the second loss data 54G, and for each first loss data after
reflectionofidatyhg charkg€ inaossiaround anaddogs becutenca fieqlandyresuling dom: fgk paduction
measures in e second loss data 54G1 to 54Gn on the first loss data 54A1 to 54An, the individual data
VaR ampug caleyiaiing.unit 3p8 Galgulates the,yaliie gt mulliphcaton Jﬁa%t‘ég(?sgé.‘%&%ﬂm‘?"éaig&? the
coefficient table 5413 in association with’loss occurrence frequency Xi included in the loss data and a
loss amount hi included in the loss data as the first individual data VaR amounts 54C11 to 54(1/In, the
second MRIRIATEP HSEVER SRS 841 B BAE N A tH tiste i SHEWIAtAE dah V4R dibunts
54C31 to 54C3n (step S42). [01361 15Next, the cumulating unit 55C calculates a cumulative value of
the first individualidata WaRamaunts: b4t tbda4CVir. arcunndatiMesvatué4af thersecdndsndividual
data VaR amounts 54C21 to 54C2n and a cumulative value of the interim individual data VaR amounts
54C31 1q,AE38n,:aS thefir st 2pRERIM }%ﬁ@@ﬂ%ﬁﬂﬁﬁd,5%4%68%%9Bg&mgtﬂﬁk;ﬁm?unt
54C42 and the interim approximate risk amount 54C43, respectively (step S43). 20[0137] Next, he
ratio calculating unit 58 calculates a value obtained by dividing the first (step S44). Although the lirst
risk amdiHt BF T THHGHHE Hist approximate risk amount 54C41 are k amounts based on the same first
loss data 54A, the first risk amount 54H is based on a risk amount weighed by a risk weighing device
as the tdfgerof approximation, whereas the first approximate risk amount 54C:41 is calculated by
approximation using the coefficient table 54B. That is to say, econometric models are different. and
therefore, they dp,pQf AGres.GOMRIEIRHY s The.apRTenimBieJalia AhwiRasi A A& asa cRrEagligR ate for
making a risk amount ohiained by approximation fit to a risk amount weighed by a risk weighing
device. [ﬁ)]%?;S

first approximate risk amount 54C41 from the storing unit 54, and storing a value obtained

10 by dividing the first risk amount 54H by the first approximate risk amount 54C41 as the
approximate ratio 54C5 into the storing unit 54,
[0130]

The interim risk amount calculating vt 551 has a function of: loading the interim

approximate risk amount 54C43, the second approximate risk amount 54C42 and the

15 approximate ratio 54C5 from the storing unit 54; calculating a value obtained by multiplving
the interim approximate risk amount 54C43 by the approximate ratio 54C5 as the {irst interim
risk amount 54C6]1 and also calculating a value obtained by multiplying the second
approximate risk amount 54C42 by the approximate ratio 54C5 as the second interim risk
amount 34C62; and storing into the storing unit 54,

20 [0131]

The difference calculating unit 55J has a function oft loading the first risk amount

54H, the second risk amount 54), the first interim risk amount 3461 and the second interim



Next, the interim risk amount calculating unit 551 calculates a value obtained by 10multiplying the
interim approximate risk amount 54C43 by the approatio 54C5 and a value obtained by multiplying the
second approximate risk amount 54C42 by the apptoximate ratio 54C5, as the first interim risk amount
54C61 and the second interim risk amount 54C62, respectively (step S45). The first interim risk
amount 54C&hds:the4esltiohcohecingqusing thecpprdxtate satidk4dmathelibiekiobappraximate risk
amount 54C43 based on loss 15 data obtained by reflecting,only a change resulting from risk
reduction, measuias. Al e A ineedaife - ARd hethis, deropes. N ARRIONIMAIR VAle,of a risk
amount weighed by a risk weighing device based on loss data obtained y reflecting only a change
resulting from risk reduction measures on the first loss data 54A. The second interim risk amount
54(262 i e rat Bechivech TPl 65/ AT TS S SRirte e BUiEs sk arud ipaRsihARe risk
20amount 54C42 based on the second loss data 54G, and therefore, becomes an approximate value
ofa risk ahouer veeiigh 8ckbinaiiskewie ighingrd@aebfchontleessecond doss databderiGRAD as  Next,
the difference calculating unit 55j calculates a risk amount as a result of subtracting the first risk
amaunt ad11 from e frshiniereHsk amaunt SECHTPdA sk ATANDLASA IRSW! of SURIFActing the
first interim risk amount 544261 from the second interim risk amount 54C62, as the risk-amount
change 54C71 resulting from risk reduction -neasures and the risk-amount change 54472 resulting
from chalge'th SBErtiBAL IS BHiNETtS! We%'é&ﬂféw%é“téb“‘é%)‘“ﬂt%@%)ﬁﬁré‘m ahendiidtetce
calculating unit 55J may calculate a risk amount as a result of subtracting the second interim risk
amount &44¥6@nyormithersecond risk adrigumtiB4jcas ¢he risteamiount change: bd4RT7 34€60ltingrfrom an
econometric model. [01401 10ly, the outputting unit 551) outputs the risk-amount ch44'71 resulting
from riskyreduchienmeastres 309 MeHisk-amMArRLeRARgS. SHE 3 resulting from ghangs ingperational
environments to the screen displaying unit 53, or to the outside via the communication I/F unit 51 (step
S47). At thi enthe o L’ttll’] 1 may oy ut the risk-amount change 54(273 resulting from an
econom;é]t?fi mﬂglﬂ’lfa e’ gh@éé SHEBRYNG - %zlt 1553, or to the outside via the communication lif unit
51 (step S47). [0141]

10 [0132]

The outputting unit 550> has a function of loading the risk-amount change 54C71
resulting from risk reduction measures and the risk-amount change 54C72 resulting from
change in operational environments from the storing unit 54, and outputting to the screen
displaying unit 53, or to the outside via the communication I/F unit 51. Moreover, the

15 outputting unit 551 may have a function of loading the risk-amount change 54C73 resulting
from an econometric mode! from the storing unit 54, and outputting to the screen displaying
unit 53, or to the outside via the communication VF unit 51.
[0133]
Next, with reference 1o Fig. 25, the operation of the risk management device 5
20 according to this exemplary embodiment will be described.
[0134]

First, the input storing unit 55A inputs the first loss data 54A, the second loss data



Thus, according to this exemplary embodiment, it s possible, by utilizing the function of approximating
a VaR based on loss data, to analyze the factor of change of a VaR amount with a small amount of
calculation. This is because t is possible by approximation 20obtain a risk amount based on interim
loss data as a result of reflecting only a change in loss amount and loss occurrence frequency due to a
specificfaGtahendfiictdass datar anthihistpossibile e Makerikie amawnt Bficalaulaiondooch legs than in
the case of performing the same calculation by using a risk weighing device. [0142] In this exemplary

embodiment,§ due fo, i tﬂ‘é E%%'i%ﬁﬁé%ﬁ%'%’%ﬁﬂ & 99%9%;5‘8%13!%‘91 r{)ﬂmﬂghr{ ‘?%CB'?@ {pasures, a

change resulting from change in operational 5 environments, and a change resulting from an
econometric model. However, the present invention is not limited thereto, and can be applied to a case
of obtalﬁ?HsthE}%‘EEéﬁ‘i‘& S Pstih {; ftlom one specific factor, such as only a change resulting from risk
reduction measures or only a change resulting from change in operational environments. Moreover, for
examplé) ssubdividing risk reduction measures, it is possible to apply the present invention 10to a
ease of separating into more detailed factors. [0143] Although the present invertion has been

deseribed above wihygxemplanembodinentaienieaniventonis sekimitedta e examplary

embodiments, and can be modified in various manners.example, the present .invention can be applied

to risk oth?r 15than operational risk, such as credit risk relatin to margin trading like loan service and
market i included 1n the second loss data 534G, and tor cach first loss data after reflection of only a

change in loss amount and loss occurrence frequency resulting from risk reduction measures
in the second loss data 5401 to 54Gn on the first loss data 34A 1 to 54An, the individual data
VaR amount calculating unit 55B calculates the value of multiphication of a coefficient held in

10 the coefficient table 5418 in association with loss occurrence frequency il included in the loss
data and a loss amount bt included in the loss data, as the first individual data VaR amounts
S4C11 to 34C1In, the second mdividual data VaR amounts 54C21 to 54C2n, and the interim
individual data VaR amounts 54C31 to 54C3n (step S42).
[0136]

i5 Next, the cumulating umit 55C calculates a cumulative value of the first individual
data VaR amounts 54C11 to 54C1in, a cumulative value of the second individual data VaR
amounts 34C21 to 54C2n and a cumulative value of the interim individual data VaR amounts
54C31 to 54C3n, as the first approximate risk amount 54C41, the second approximate risk
amount 54C42 and the interim approximate risk amount 54C43, respectively (step S43).

200 [0137]

Next, the ratio calculating umit 55H caleulates a value obtained by dividing the first

risk amount 54H by the first approximate risk amount 54C41 as the approximate ratio 54C5



risk relating to exchange trading and interest trading. [0144] The present invention is based
upon and claims the benefit of priority from Japanese paten pplication No. 20114)72744, filed on
March 29, 2011, the disclosure of which is 20incorpbrated herein in its entirety by reference. [01451
method from loss data including a loss amount and loss occurrence frequency, and for performing
allocatiofsof: capitalatbmpondnt fanatydisgraothe 3iKe. A d61first approfR@wtoteionpaitaf $hed
exemplary embodiments disclosed above can be described as, 5but not limited to, the ft!lowing
supplemERTALY Rol6s (SHRRIEMIRIALNAIR ALK IANRIRMEN! A IGE CAMBIRNIaseq o §10rIN0
means for storing loss data each including a loss amount and loss occurrence frequency and a
coefficient table holding a coefficient in association with the loss occurrence 10frequency, the

coefficieHt'b &g G N &l aIuR BFhan Bleditre HEY THUMDEF AP81bRErRIIPPEIR ion. Whereas the

first approximate risk amount 54C41 is calculated by approximation using the coefficient table

A

54B. That is to say, econometric models are different. and therefore, they do not agree
completely. The approximate ratio 54C5 has a role as a correction rate for making a risk
amount obtained by approximation fit to a risk amount weighed bv a risk weighing device.
[G138]

Next, the iterim risk amount calculating unit 551 caleuwates a value obtained by
10 multiplying the interim approximate risk amount 54C43 by the approximate ratio 54C5 and a
value obtained by multiplying the second approximate risk amount 54C42 by the approximate
ratio 54C3, as the first interim risk amount 54C61 and the second interim risk amount 54C62,
respectively (step S453. The first interim risk amount 54C61 is the result of correcting, by

using the approximate ratio 54C5, the mterim approximate risk amount 54C43 based on loss

A

data obtained by reflecting only a change resulting {rom risk reduction measures on the first
toss data 54A, and therefore, becomes an approximate value of a risk amount weighed by a
risk weighing device based on loss data obtained by reflecting only a change resulting from
risk reduction measures on the first loss data 54A. The second interim risk amount 54C62 is
the result of correcting, by using the approximate ratio 54C5, the second approximate risk
200 amount 54C42 based on the second loss data 54(, and therefore, becomes an approximate
value of a risk amount weighed by a risk weighing device based on the second foss data 54G.

[0139]



a predetermined constant) in a cumulative distribution function of a probability distribution with the loss
occurrence frequency as a par metei and an individual VaR amount calculating means for
calculating multiplication values, each of which is caléulated for each of the loss data and is a
multiplication value of the 15coefficient held in the coefficient able in association with the loss
occurrence freqiénay ihelud@d indhe ddbsddata and thel leak amesnt indludedinthelossdata.of
(Supplementary Note 2) The risk management device according to Supplementary Note 1,

comprising, g.cUmUIgIing, Means Jor, GaICKking, 3, cyn ‘Hﬁa@‘é‘%z‘éﬂ%?;—%ﬂ@%ﬂ&%ﬁ@H%Qstioﬁ‘lq@'&f?%k

Vi
calculated 20Mr the respective loss data. (Supplemei tary Note 3) A risk management device
comprising: a storing means for, when referring to a unit that a risk weighing device using loss
distributfSH&Ph st IgHs WHSK UM 5Y APHEIGHIITG Bt dHd Féfe Hrifgiid RorspomAfeEdmposing
the weighing unit as elementsstoring clemcnthyelemcnt loss data each including a loss amount and
loss occurtenoe firefUgifdy, @& doefiidient tablechaldin§id ¢betficientifroonassociation oaitin thertoss
occurrence frequency, the coefficient being equal to a value of an occurrence number at a lower a%

poin (a is,a RReda mined constand In@ sumpLiatye distibutionfunctin.of3.proRabilit, distrbution

with the loss occurrence frequency as a parameter, and a risk amount weighed by the risk weighing
device for the weighing unit; an individual VaR amount calculatin%neans for calculatinP multiplication

values, "TORSSRK-GY WiiEn 1S RarcliftSd TBMEAEH S (HETBRS HaFAHIE e & P tipi E4toR Vi of the
coefficient held in the coefficient table in association with the loss occurrence frequency included in the
loss dataigndrtherioss ameulhtinelbdedtinghieclegsoddtasterim risk amount 54C62 from the second
risk amount 54J as the risk-amount change 54C73 resulting from an econometric model.
{01407
10 Finally, the outputting unit 55D outputs the risk-amount change 54C71 resulting from
risk reduction measures and the risk-amount change 54C72 resulting from change in
operational environments to the screen displaying unit 53, or to the outside via the
communication I/F unit 51 (step S47). At this moment, the outputting unit 551 may output the
risk-amount change 54C73 resulting from an econometric model to the screen displaying unit
15 33, orto the outside via the communication VF unit 51 (step S47).
[0141]

Thus, according to this exemplary embodiment, it is possible, by utilizing the
function of approximating a VaR based on loss data, to analyze the factor of change of g VaR
amount with a small amount of calculation. This is because it is possible by approximation to

20 obtain a risk amount based on interim loss data as a result of reflecting only a change in loss

amount and Joss occurrence frequency due to a specific factor on first loss data, and therefore,

it 1s possible to make the amount of calculation much less than in the case of performing the



a cumulating means for calculating a cumulative value of the multiplication values calculated for all the
loss data relating to the weighing unit, and a cumulative value of the 15multiplication values calculated
for all the loss data relatingof the elements; and  “%an clement-by-element k amount calculating
means for calculating a risk amount in the risk amount calculated for the weighing unit by the risk
weighingaeviegcasdriskyamognt cflawspebifig dlement of the elements, the risk amount of the specific
element being corresponding to a ratio of a cumulativevalue of the multiplication values calculated libr
all 20 tq@)fg% data relating to the specific element to the cumulative of the multiplication values
calculated for all the loss data relating to the weighing unit. (Supplementary Note 4) A risk
management device comprising: a storing means for storing one or more first scenario data each
including a loss HhBUtXaTPless Cebertared rietisnd omeicmbidas donddedtido datsascn
obtained by changing at least onc of the loss amount the loss occurrence frequency in the irst scenario
data, ancksutoeffiGient taiie fedidingra coeffictentincasseciation: inith fibesladsiegeuirtenperfnéguency, the
coefficient being equal to a valueof an occurrence number at a lower a% point (a is a predetermined
constanp i & sumHatiye; distibytion.funetion of.a rrekaBiiv-distibytien withihelossaceyitence
frequency as a parameter; an individual data VaR amount calculating means for calculating, for each
of the first 10 and second scenario data, a multiplication value of the coefficient held in the coefficient
table in 4843¢iatiof With tHE RS SSEOrante redietily MEidBd ity SEHas s ahd iHBdoss
amount included in the scenario data; and scenario data and the second scenario data obtained by
changing:atlleast fome ofrthesfosgit5famountdndthenlygss atougenceuftequency intherfidsicsoenario
data, a ditlerenee value between the multiplication value relating to the first scenario data and the

multiplicgfign alve,relating (phe $e6and Seenaun.Aate: { SHRRIGMENA: Mok Ak Alsk fanagement

device comprising:
example, by subdividing risk reduction measures, it is possible to apply the present invention
10 toa case of separating into more detailed factors.
[0143]

Although the present mvention has been described above with exemplary
embodiments, the present mvention is not Hnuted to the exemplary embodiments, and can be
modified in various manners. For exampie, the present invention can be applied to risk other

15 than operational risk, such as credit risk relating to margin trading like loan service and market
risk relating to exchange trading and interest trading.
[0144]

The present mvention 1s based upon and claims the benefit of prionty from Japanese

patent application No. 2011-072744, filed on March 29, 2011, the disclosure of which is
20 ncorporated herein in 1ts entirety by reference.
[0145]

The present invention can be utilized for calculating a risk amount by a simple



20a storing means for storing one or more first loss data each including a loss amount and loss
occurrence frequeney, a first risk amount weighed by a risk weighing device based on the first loss
data, one or more second loss data each including alloss amount and loss occurrence frequency, and
a coefficient able holding a coefficiva ion with the loss occurrence frequency, the coefficient being
equal toracvialide fofanioccutiendechuiinizen abhaslowernao4pdiribéa iscapresietefimined:¢onstani)rin a
cumulative distribution function of a probability distributionwith the loss occurrence frequency as a

pafameﬁ%ifmrmi.%ﬂailﬁ‘rg.jé(m%P&Iﬁi_g\c{ﬁ‘B(-)%BQHM%'&I%H”& megqs for calculating, for each of the first

and second loss data, a multiplication value of the coefficient held in he coefficient table in association
with the loss occurrence frequency included in the loss data and the loss amount included in the loss
data; Ir()“%ﬂcumulating means for calculating first and second approximate risk amounts 10obtained
by cumulating the calculated multiplication values for the first and second loss data, respectively;

a ratio calculatiigrenelaris forpealculatingcanratioof thie finstriskdamlount tbdhe firstapleroximatesrisk
amount an approximate ratio; a second risk amount calculating means for calculating a value

obtained, by LpmultiRMingHbe,secand appiexImaig izfamount by the approximate ratio as a second
risk amount; and a differencelculating means for calculating a difference between the first risk amount

and the second risk amount as a risk-amount change resulting from a difference between the first loss

data and tHEPSEBERETHSY Hath.

A risk management device comprising:
a storing means for storing loss data each including a loss amount and loss occurrence
frequency and a coefficient table holding a coetlicient in association with the loss occurrence
10 frequency, the coeflicient being equal to a value of an occurrence number at a lower a% point
(e 1s a predetermined constant) m a cumulative distribution function of a probability
distribution with the loss occurrence frequency as a parameter: and
an individual VaR amount calculating means for calculating multiplication values,
each of which 1s calculated for each of the loss data and is a multiplication value of the
15 coefficient held in the coefficient table in association with the loss occurrence frequency
included in the loss data and the loss amount included in the loss data.
{Supplementary Note 2)
The risk management device according to Supplementary Note 1, comprising a
cumulating means {or calculating a cumulative value of the multplication values calculated
20 for the respective loss data.
(Suppiementary Note 3)

A risk management device comprising:



20(Supplementary Note 6) A risk management device comprising: and loss occurrence frequency, a
first risk amount weitzhed by a weighing device ice based on the first loss data, one or more second
loss data each including a loss amount and loss océurrence frequency, difference factor information
between the first loss data and the second loss data, and a coefficient table holding a coefficient in
association withthecoss oceurréncerienuefieyinbthe caefficdiant:heihgresgiahto dvaluawh anoss
occurrence number at a lower a% pornis predetermined constant) in t cumulative distribution function

of a probaQ iy, GmRUION IR 18 19S5 RAGHIENCE TEQURMGY.A5:% PRIPTIRIG!, 2 ’hﬁg&‘(%hr‘}'&t% VaR

amount calculating means for calculaor each of the fi lossdata and for each of Interim loss data
obtained by reflecting only a change of the loss 10 amount and the loss occurrence frequency due to
a specifit fABEO A BRCH B SOEOMtISBY bt '8H TR FEE ILY thisgeaidoraiag £ i iedtdn value
of the coefficient held in the coefficient tabl n association with the loss occurrence frequency included
in the loss|datanandithetossoamount mcitd édgnethey .| oss ddta; ancunbidatingiimeansdeff cadoulating a
first approximatek amount and an interim 15approximate risk amount obtained by cumulating the

alcuated mystiplication values fordhe firRtlogs, dataand.for dhe. 1ot |Qss fAala, e SRRGHVE!; £ ratio

calculating means forlculating a ratio of the first risk amount to the first approximate risk amount as an

approximate ratio; o : . : , :
occurrence number at a lower a% point (o is a predetermined constant) in a cumulative

distribution function of a probability distribution with the loss occurrence frequency as a
parameter, and a risk amount weighed by the nisk weighing device for the weighing unit;
an individual VaR amount calculating means for calculating multiphication values,
10 each ol which is calculated for each of the loss data and is a multiplication value of the
coctlictent held in the coetficient table in association with the loss occurrence frequency
included in the loss data and the loss amount included in the loss data;
a cumulating means for calculating a cumulative value of the multiplication values
calculated for all the loss data relating to the weighing unit, and a cumulative value of the
15 multiplication values calculated for all the loss data refaling to each of the elements; and
an element-by-element risk amount calculating means for calculating a nsk amount in
the risk amount calculated for the weighing unit by the risk weighing device as a risk amount
of a specific element of the clements, the risk amount of the specific element being
corresponding to a ratio of a cumulative value of the multiplication values calculated for all
20 the loss data relating to the specific element to the cumulative value of the muitiplication
values calculated for all the loss data relating to the weighing unit.

(Supplementary Note 4}



an interim risk amount calculating means tbr calculatingvalue obtained by 20multiplying the interim
approximate risk amount by the approximate ratio as an interim risk amount; and a difference
calculating means for calculating a difference betwéen the first risk amount and the interim risk
amount as a risk-amount change resulting from the specific factor between the first loss data and the
second loss data (SuppiemeniarydNote: ¢)pAriskiganagement method executed by a risk
management device which has a 5storing means for storing loss data each including loss amount and
loss occurrence fregtigacy, angl cosigient blg holding & corfiAentin aSACiRAMAIN fhe Joss
occurrence frequency, ﬁwe coefficient being equal to a value of T-nce number at a lower-a% pomt (ais
a predetermined constant) in a cumulative distribution function of a probability distribution the loss
occurreriB¥ g AL S BHFRITefEr AT WiNkh Ha'arF inchoithiat dataovet aiduAb roeaichiating
means,

changing at least one of the loss amount and the foss oceurrence frequency in the first scenario

data, and a coefficient table holding a coefficient in association with the loss occurrence

N

frequency, the coefticient being equal to a value of an occurrence number at a lower «% point
(1 1s a predetermined constant) in a cumulative distribution function of a probability
distribution with the loss occurrence frequency as a parameter;
an individual data VaR amount calculating means for calculating, for each of the first
10 and second scenario data, a multiplication value of the coefficient held in the coefficient table
in assoclation with the loss occurrence frequency included in the scenario data and the loss
amount included in the scenario data; and
a difference calculating means for calculating, for cach combination of the first
scenario data and the second scenarie data obtained by changing at least one of the loss
i5 amount and the loss occurrence frequency in the first scenario data, a difference value between
the multiphication value refating to the first scenario data and the multiplication value relating
to the second scenario data.
{Suppiementary Note 5)
A risk management device comprising:
20 a storing means for storing one or more first loss data each including a loss amount
and loss occurrence frequency, a first risk amount weighed by a risk weighmg device based on

the first Joss data, one or more second loss data each including a loss amount and loss



the risk management method comprising: by the individual data VaR amount calculating means
calculating multiplication values, each of which is calculated for each of the loss data and is a
multiplication value of the efficieheld in the coefficient table in association with the loss occurrence
frequency 15included in the loss data and the loss amount included in the loss data. (Supplementary
Note 8) occurAnanipuperprograimn coafprisingdhktiudtions fencliusimg @ asmpiaten, whithihasa storing
means for storing loss data each including a loss amount and loss occurrence frequency and a

COGﬁiCieQ&é&?L%@'FPH&;%@u@ﬁ%ﬁi@i%@fﬂéﬁ%i%@ﬂ%V&lﬁﬂiﬂ‘ﬁu'%5§a?&é3%r%ﬂ°8cf6§ﬂ&‘?&c}{uI%Q&hﬁtca?efﬁdem

being equal to a value of an occurrence number at a lower a% point (a is a predetermined col slant) in
a cumulative distribution function of a probability distribution with the loss occurrence frequency as a
parametéF 1o fnetSHAL® 1S HATRAAGILISY ard BBl &I R RS e AR SIS R MY Maltiplication
values, each of which his calculated for each of the loss data and is a multiplication value of the
coefficieptdbeldliny thstobeffivient table!inassociation wdtinthevless pecunence frequency included in the
loss data anti the loss amount included in the loss data. DESCRIPTION OF REFERENCE

NUMERALS 10147}k 2iadafdalisk Danagament gavice d el idl doahaam munication ik WAl
operation inputting unit screen displaying unit storing unit processor
and second loss data, a multiplication value of the coetfficient held in the coefficient table in
association with the loss occurrence frequency included in the loss data and the loss amount
meluded in the loss data;
a cumulating means for calculating first and second approximate risk amounts
10 obtained by cumulating the caleulated multiplication values for the {irst and second loss data,
respectively,
a ratio calculating means for calculating a ratio of the first risk amount to the first
approximate risk amount as an approximate ratio;
a second rnisk amount calculating means for calculating a value obtained by
i5  muitiplying the second approximate risk amount by the approximate ratio as a second risk
amount; and
a difference calculating means for calculating a difference between the first risk
amount and the second risk amount as a risk-amount change resulting from a difference
between the first loss data and the second loss data.
20 (Supplementary Note 6}
A risk management device comprising:

a storing means for storing cne or more first loss data each including a loss amount



CLAIMS I.A risk-management device comprising a memory for storing loss data each including a loss
amount and loss occurrence 5 frequency and a coefficient table holding a coefficient in association
with the loss occurrence frequency, the coefficient béing equal to a value of an occurrence number at
a lower a% point (a is a predetermined constant) in a cumulative distribution function of a probability
ribunon withithe doss-oeccurfencerticegacametek antaprodeisobeannesiethodthecmemedyod @wherein
the processor is programmed to calculate multiplication values, each of which is calculated for each of

the loss gata andiis.a multpligation yale.of the.cogfficienthsid,in,the, sesfiicient associationith the

loss occurrence frequency included in the loss data and the I6ss amount mcluded in the loss data.
152.The risk management device according to Claim I, wherein the processor is further programmed

to calcul 3t eEmAIAfU allisor fﬂé“ﬁ‘i‘ﬂﬁﬂﬁl?o‘é‘ti&ﬁ%)bl‘ﬁ?és“éélléﬁi‘étgﬂﬁoméhfe%‘p}é’éﬁv&’%s%"&ihta

3.The risk management device according to Claim | wherein: 20referring to a unit that a risk weighing
device usidg lossiistributidn lappnoach weighsia risksamount asth Weighingwunitand fefgrréngyto
components composing the weighing unit as elements, the memory is configured to store the loss data
by element andiurthencoRiigieodo, vate of an occurrence number at a lower a% point (u is
predetermined constant) in a cunlative distribution function of a probability distribution with
the loss occurrence frequency as a parameter;
an individual data VaR amount calculating means for calculating, for each of the first
loss data and for each of interim loss data obtained by reflecting only a change of the loss
10 amount and the loss occurrence frequency due to a specific factor in each of the second loss
data on the first loss data, calculating a multiphication value of the coeflicient held in the
coefficient table in association with the loss occurrence frequency included in the loss data and
the loss amount mcluded in the loss data;
a cumulating means for calculating a first approximate risk amount and an interim
15 approximate risk amount obtained by cumulating the calculated multiplication values for the
first loss data and for the mterim loss data, respectively:
a ratio caleulating means for calculating a ratio of the first risk amount to the first
approximate risk amount as an approximate ratio;

an interim risk amount calculating means for calculating a value obtained by

-
<

multiplying the mterim approximate risk amount by the approximate ratio as an interim risk
amount; and

a difference calculating means for calculating a difference between the first risk



store a risk amount weighed by the risk weighing device forhe weighing unit; and the processor is
further programmed to: calculate a cumulative valuethe multiplication values calculated fbr all the loss
data relating to the weighing unit, and a cumulative ¥alue of the multiplicationes 5calculated for all the
loss data relating to each of thements; and calculate a risk amount in the sk amount
calculateehthmthendveighing unit By -dhedislweighingrdevicehasgiskeamauntrofratspepiic feldment
.elements,the risk amount of the specific element being corresponding to a ratio of a cumulative value

of the myltiplicatign yalues.calculated, far.all the. loss, data relating to the specific element to the

10cumulative value of the multiplication values calculated for all the loss data relating to the weighing
unit. 4.The risk management device according to Claei the memoryconfigured to store the loss data as
first sceatRPHEREM Y H¥6 15configured to store second scenario data each obtained by changing at
least one of the loss

A risk management method executed by a risk management device which has a

5 storing means for storing loss data each including a loss amount and loss occurrence frequency
and a coefficient table holding a coefficient in association with the foss occurrence frequency,
the coefficient being equal to a value of an occurrence number at a lower % point (¢ is a
predetermined constant) in a cumulative disinbution function of a probability distribution with
the loss occurrence frequency as a parameter, and which has an individual data VaR amount
[0 caleulating means,

the risk management method comprising:

by the individual data VaR amount caiculating means, calculating multiplication
values, each of which 1s calculated for each of the loss data and is a multiplication value of the
coefticient held in the coefficient table in association with the loss occurrence frequency

15 included in the loss data and the loss amount included in the loss data.
(Supplementary Note 8)

A computer program comprising instructions for causing a computer, which has a
storing means for storing Joss data each mncluding a loss amount and loss occurrence frequency
and a coefficient table holding a coefficient in association with the loss occurrence frequency,

20 the coetlicient being equal to a value of an occurrence number at a lower % point (¢ is a
predetermined constant) in a cumulative distribution function of a probability distribution with

the Toss occurrence frequency as a parameter, to function as:



amount and the loss occurrence frequency in each of the first scenario data, the processor is
programmed to, in calculation of the multiplication values, for each of the first and second scenario
data, calculate a multiplication value of the coefficient held the coefficient table in association with the
loss occurrence frequency included in the scenario 20data and the loss amount included in the
scenario data; amd indivithepiadessonisifurthelprogrammethtoddrdachecombipitiomof théfisst
scenario data and the second scenario data obtained by changing at least one of the loss amount and
the loss .60 eecureRcs frequanaindhe fiistscenariodata, salcwatea difiaiancs value Retween the
multiplication value relating to the first scenario data and the multiplication value relating to the second
scenario dat .\.55.Th5—[\ risk management dgv{ce, according to Claim |, wherein:  the memory is
configurBa- s SaTe e 1Gd Hath 9 HEHIGER it “SHE AL SIOHE APfrdE SR S BERWBGHEA By a risk
weighing device based on the first loss data and second loss data each including a loss amount and
loss occurbricd frediadneysisheaprobedses isnorograninded to mdalsulation of the multiplication values,
for each 100f the first and second loss data alc | Itiplication value of the coefficient held in the cient
table associationh the loss occurrence frequency include( in the loss data and

DESCRIPTION OF REFERENCE NUMERALS

[0147]

1,2.3.4,5 risk management device

11,21, 31, 41. 5] communication /F unit
i0 12,22,32,42, 52 operation inputting unit

13,23, 33, 43,53 screen displaying unit

14, 24, 34 44, 54 storing unit

15,25,35, 45,35 processor



thencluded in the loss data; and the processor is further programmed to: calculate first and second
approximate risk amounts obtained by cumulating 15the calculated multiplication values for the first

[y

and second loss data, respectively; calculate a ratio’of the first risk amount to the first approximate risk
amount as an approximate ratio; calculate a value obtained by multiplying the second
approximata Btount by the approximate ratio as a second risk amount; and 20calculatedi IT nec
between the first risk amount and the second risk ammmt as a risk-amount change resulting from a
difference betweens data and the second loss data. 2_ 6.The risk management device according to
Claim 1, wherein: the memory is configured to store the loss data as first loss data, and also
configured to store a first risk amount weighed by a weighing device based on the first loss
data,secbnd los< dita BAMERRFNITY S 9888 RRTAE and loss occurrence frequency, and difference
factor information between the st loss data and the second loss data;

a memory for storing loss data each mcluding a loss amount and loss occurrence

5 frequency and a coeflicient table holding a coefficient in association with the loss occurrence
frequency, the coeflicient being equal 1o a value of an occurrence number at a lower a% point
(a0 1s a predetermined constant) in a cumulative distribution function of a probability
distribution with the loss occurrence frequency as a parameter; and

a processor connected to the memory,

10 wherein the processor is programmed to calculate multiplication values, each of
which is calculated for each of the loss data and is a multiplication value of the coefficient
held in the coefficient table in association with the loss occurrence frequency included in the

toss data and the foss amount included in the loss daga.

;J\
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The risk management device according to Claim 1, wherein the processor is further
programmed to calculate a cumulative value of the multiplication values calculated for the

respective loss data.

3. The risk management device according to Claim 1, wherein:
20 referring to a unit that a risk weighing device using loss distribution approach weighs

a risk amount as a weighing unit and referring to components composing the weighing unit as

clements, the memory is configured to store the loss data by element and further configured to



the processorismed to, in calculation of the multiplication values, br each of the first loss data and for
each of interim loss data obtained by reflecting only a change of the loss amount and the loss
occurrence frequency due to a specific factor in eacétvof the 10 second loss data on the first loss data,
calculate a multiplication value of the coefficient held in the coefheient table in association with the loss
occurrencer-fregiseneyincludeghinl the tlass Wata ahth théslass @mbunt dénglidednin; thel loss data; and the
processor is further programmed to: calculate a fiapproximate risk amount and an interinximate risk

ISamount obtaingd B%&Lg%glgtiﬁlxgﬂglapL%?glﬁ;ﬁgdmyltiplication values for the first loss data and he

interim loss data,-1ely; calculate a ratioof the firtmount to the first approximate ris a our t as an
approximate ratio; calculate a value obtained by multiplying the interim approximate risk
20amount by the approxXitgtEtiatio 48 4ty fisiidmBlinke g tiplicationcyplyestasdenifiéies Hbtween
the first risk amount nd the interim risk amount as a riskamount change resulting from e specific factor
betweertlihédisstdoss:tatae anththecsgooad:lossiddtacufnAatisk mamageérmenturhgthodiexecdted by a
risk management device which includes a memory for storing loss data each including a loss amount

and5|03509&%§{§(§]%‘ HQ%‘@M @zﬂg relating to each of the elements; and
calculate a risk amount in the risk amount calculated for the weighing unit by
the risk weighing device as a risk amount of a specific element of the elements, the risk
amount of the specific element being corresponding to a ratio of a cumulative value of the
multiplication values calculated for all the foss data relating to the specific element to the
10 cumulative value of the multiplication values calculated for all the loss data relating to the

weighing unit.

4. The risk management device according to Claim 1, wherewn:
the memory is configured to store the loss data as first scenario data, and also
15 configured to store second scenario data each obtained by changing at least one of the loss
amount and the loss occurrence freguency in each of the first scenario data;
the processor is programmed to, in calculation of the multiplication values, for each
of the first and second scenario data, calculate a multiplication value of the coefficient held in
the coefficient table 1 association with the loss occurrence frequency included in the scenario
20 data and the loss amount included in the scenario data; and
the processor is further programmed to, for ecach combination of the first scenario data

and the second scenario data obtained by changing at least one of the loss amount and the loss



5 a coefficient table holding a coefficient in association with the loss occurrence frequency, the
coefficient being equal to a value of an occurrence number at a lower u% point (a is a predetermined
constant) in a cumulative distribution function of a prébability distribution with the loss occurrence
frequency as a parameter, and which includes a processor connected to the memory, 10the risk
managementsnethattgompyisinghe firsbydbeaprocassotakalbutating uliplication ritiess:eagh of
which is calculated for each of the loss data and is a multiplication value of the coefficient held in the

coeffic ef ;1aNIe N ASSAGIANANWIN NGRS, AREHIR @%%tl‘lr%ﬂ&‘%ﬂ&%@ﬁ!ﬁﬁ&ﬂiiﬂ1t0§1$ S glt‘éaﬁ%p)? the

loss amount included in the loss data. 15 8. The risk management method according to

further comprising: by the processor, calculating a cumulative value of the multiplication values
calculatéBerer P rEspaEivEidss data. 209.The risk management method according to Claim 7 further
comprising: by the memory, referring to a unit that a risk weighing device ising loss distribution
approach weighs a risk amount as a weighing in nd referring to components composing the vveighinu
unit as elementsstoring the loss data by element and further storing a risk amount weighed by the risk

weighingsdevice fqt the. elghiogrand y the praesseqr caigHiptingagmulative value of the

multiplication valated for all 5the loss data relating to the weighing unit, and a cumulative valuethe

multiplication values calculated forthe loss data relating to each of the elements; and calculating a
17.-mount in theﬂl]i‘slgqém%l%'tséﬁ]&“%’[@ﬂi fsrsmwgpgmhbd@mtas first loss data, and also store a first

risk amount weighed by a risk weighing device based on the first loss data and second loss
data each including a loss amount and loss occurrence frequency;
the processor 1s programmed to, i caleulation of the multiplication values, for cach
10 of the first and second loss data, calculate a muitiplication value of the coefficient held in the
coetficient table in association with the loss occurrence frequency included in the foss data and
the loss amount inchuded m the loss data; and
the processor is further programmed to:
calculate first and second approxmmate risk amounts obtained by cumulating
{5 the calculated multiplication values for the first and sccond loss data, respectively;
calculate a ratio of the first risk amount to the first approximate risk amount
as an approximate ratio;
caleculate a value obtained by multiplying the second approximate risk
amount by the approximate ratio as a second risk amount; and
20 calculate a difference between the first risk amount and the second risk
amount as a risk-amount change resulting from a ditference between the first loss data and the

second loss data.



by the risk weighing devicc as a risk amount of a specific element of the elements the risk amount of
the specific element being corresponding to a ratio of a cumulative value of the 10 multiplication
values calculated for all the loss data relating to the-s$pecific element to the cumulative value of the
multiplication values calculated for all the loss data relating to the weighing unit. 1 0.The risk
management method according to Claim 7, further comprising: IS by the memory, storing the loss
data as first scenario data also storing second scenario data each obtained by changing at least one of

the 'OSS@mOU”t’lﬂq-i@e&%ﬁﬁwﬁ%{{{ %’é‘&?cérﬁ%%?&!ﬁ)iicl% eaghaf t@ﬁ]gfli{:%‘izsce”ario data; and by the

processor: in calculation of the multiplication values, for each of the first and second
70scenario data, calculating multiplication value of the coefficient held in the coefficient table in
assoion with the \S8BRET reréy iHAITed HaFetRedmrit dats Mt difott Heuee invasd
scenario data; and for each combination of the first scenario data and the second scenario
data obtaineddy thangingatieastape:dfithe loss:Amoudnt andikelloasiectiusrancediequensydn the
first scenario data, calculating a difference value between the multiplication value relating to the first

scegariq datg,and the;mutiplicalienvalhs salanngdang seeand seenaie daif alG sk eior

management method according to Claim 7, further compris' by the memory, storing the loss data
as first loss data, and also storing a first risk amount weighed by a risk weighing device based on the

first loss YA AR BHaNdRe atdwadh ity 5004 aRistift and loss occurrence frequency; and

the processor is programmed (o, in calculation of the multiplication values, for cach
of the first loss data and for each of interim loss data obtained by reflecting only a change of
the loss amount and the loss occurrence frequency due to a specific factor in each of the
10 second loss data on the first loss data, calculate a multiphication value of the coefficient held in
the coefficient table n association with the loss occurrence frequency included in the loss data
and the loss amount mcluded in the loss data; and
the processor is further programmed to:
calculate a first approximate risk amount and an interim approximate risk
15 amount obtained by cumulating the calculated multiplication values for the first loss data and
for the interim loss data, respectively;
calculate a ratio of the first risk amount to the first approxiumate risk amount
as an approximate ratio;
calculate a value obtained by muluplying the mterim approximate risk
20 amount by the approximate ratio as an interim risk amount; and
calculate a difference between the first risk amount and the interim risk

amount as a risk-amount change resulting from the specific factor between the first loss data



10by the processor: in calculationmultiplication values, for each of the first and second loss data,
calculating a multiplication value of the coefficient held in the coefficient table in association with the
loss occurrence frequency included in the loss dat&rand the loss amount included in the loss data;
15calculating first and second approximate risk amounts obtained by cumulating the calculated
multiplicatibthyatuesdosdhesfitst and second loss data respectively; calculating a ratio of the first risk
amount to the first approximate risk amount as an approximate calculating a value
obtained by multiplying the second approximate risk 20amount by the approximate ratio as a second
risk amount and calculating a difference between therisk amount and the second risk amount as a
risk-amount change resulting from a difference between the first and second loss data. 12.The risk
managefment metAbl SEEBERRGTh eIt ZXRMEsEiRY 2 NSl IS SHBmS Strng theitsdeddata a first
loss data, and also storing a first risk amount weighed by a weighing device based on the first loss
data, secendhigsedataieadhsindiuginglailossdimpanthiossnoceutiehte frequency s ghd diffieremnae factor
information between the first loss data and the second loss data; by the processor: in calculation of the

mulgiplicationalues. e %ﬁﬁh]&f & IstiassifaR @M ion with the loss occurrence fi requency, the
coeflicient being equal to a value of an occurrence number at a lower a% point (o s a
predetermined constant) in a cumulative distribution function of a probability distribution with
the oss occurrence frequency as a parameter, and which includes a processor connected to the

memory,

10 the risk management method comprising:

by the processor, calculating multiplication values, each of which is calculated for
cach of the loss data and is a multiplication value of the coefficient held in the coefficient table
in association with the loss occurrence frequency included in the loss data and the loss amount

included in the loss data.

i5
8. The risk management method according to Claim 7, further comprising:
by the processor, calculating a cumulative value of the multiplication values
calculated for the respective loss data.
20 9, The risk management method according to Claim 7. further comprising:

by the memory, referring to a unit that a risk weighing device using loss distribution

approach weighs a risk amount as a weighing unit and referring to components composing the



10 for each of interim loss data obtained by reflecting only a change -of the loss amount and the loss
occurrence frequency due to a specific factor in each of he second loss data on the first loss data,
calculating a multiplication value of the coefficient hefd in the coefficient table in association with the
loss occurrence frequency included in the loss data and the loss amount included in the loss data;
15calculatig & firstappraximate, isk amduntand:an HtelfimappreXirnate riskamaoutpbirinad by
cumulating the calculated multiplication values for the first loss data and for the interim loss data,

respecti\/@tlxihad bv_zh.e%!ﬁ%%‘@grﬁz @é@cgffmqﬁg%&i%@m%@ta%the first approximate risk amount as

an approximate ratio; calCulating a value obtained by multiplying the interim approximate risk
amount by the approximate ratio as an interim risk amount; and calculating a difiCrence between the
first risk amount RhIEHE Wi risk amount as a risk-amount change resulting from the specific factor
between the first and second loss data. 13.A computer program comprising instructions for causing a
processor, which is connettediio@anemolyifar stbringfldssrdatapbachancluiding.altoss amountiand loss
occurrence frequency and a coefficient table holding a coefficient in association with the loss

occyrrenge fieauency e CoAICICOLEING,aaUAl 40, 2 Yalue /LA REGHTRDGR AYMPEL At & lqu.a%

point (a is a predetermined constant) in a’cumulative distribution ion of a probability distribution with
the loss occurrence frequency as a parameter, to perform operations including: calculating

multiplicSH5H YA EY, BEEK STiEA IS eaR IR Forlehe K ST HE Y0¥ data and is a multiplication value
of the coefficient held in the coefficient table in association with the loss occurrence frequency included
in the loss data and the led¢siérmogntinkludedrinitheitosskdateunt calculated for the weighing unit
by the risk weighing device as a risk amount of a specific element of the elements, the risk
amount of the specific element being corresponding to a ratio of a cumulative value of the
10 multiplication values calculated for all the loss data relating to the specific element to the

cumuiative value of the multiplication values calculated for all the loss data relating to the

weighing unit.

10. The risk management method according to Claim 7, further comprising:
i5 by the memory, storing the loss data as first scenario data, and also storing second
scenario data each obtained by changing at least one of the loss amount and the loss
occurrence frequency in each of the first scenario data: and
by the processor:
in calculation of the multiphication values, for each of the first and second
20 scenario data, caleulating a multiplication value of the coetficient held in the coefficient table
n assaciation with the loss occurrence frequency included in the scenario data and the loss

amount included in the scenario data: and



Lh

A

[

(83
sy

for each combination of the first scenario data and the second scenario data
obtained by changing at ieast one of the loss amount and the loss occurrence frequency in the
first scenario data, calculating a difference value between the multiplication value relating to

the first scenarto data and the multiplication value relating to the second scenario data.

1. The risk management method according to Claim 7, further comprising:
by the memory, storing the loss data as first loss data, and also storing a first risk
amount weighed by a risk weighing device based on the first loss data and second loss data
each including a loss amount and loss occurrence frequency; and
by the processor:
in calculation of the multiplication values, for each of the first and sccond
loss data, calculating a multiplication value of the coefficient held in the coefficient table in
association with the loss occurrence frequency included in the loss data and the loss amount
included in the loss data;
calculating  first and second approximate risk amounts obtained by
cumulating the calculated multiplication values for the first and second loss data, respectively;
calculating a ratio of the first risk amount to the first approximate risk
amount as an approximate ratio:
calculating a value obtained by multiplying the second approximate risk
amount by the approximate ratio as a second risk amount: and
calculating a difference between the first risk amount and the second risk

amount as & risk-amount change resulting from a difference between the first and second loss



g

data.

12. The risk management method according to Claim 7, wherein:
by the memory, storing the loss data as first Joss data, and also storing a first risk
amount weighed by a weighing device based on the first loss data, second loss data cach
inchuding a loss amount and loss occurrence frequency, and difference factor information
hetween the first loss data and the second loss data;
by the processor:
in caleulation of the multiplication values, for each of the first loss data and
for each of interim loss data obtained by reflecting only a change of the loss amount and the
loss occurrence frequency due to a specitic factor in each of the second loss data on the first
loss data. calculating a multiplication value of the coefficient held in the coefficient table in
association with the loss occurrence frequency included in the loss data and the loss amount
included 1n the loss data;
calculating a first approximate risk amount and an interim approximate risk
amount obtained by cumulating the calculated multiplication values for the first loss data and
for the interim loss data, respectively;
calculating a ratio ot the first risk amount to the first approximate risk
amount as an approximate ratio;
calculating a value obtained by multiplying the interim approximate risk
amount by the approximate ratio as an interim risk amount: and

calculating a difference between the first risk amount and the interim risk
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amount as a risk-amount change resulting from the specific factor between the first and second

loss data.

13, A computer program comprising instructions for causing a processor, which is
connected to a memory for storing loss data each including a loss amount and loss occurrence
frequency and a coefficient table holding a coefficient in association with the loss occurrence
frequency, the coelficient being equal to a value of an occurrence number at a lower a% point
(o 15 a predetermined constant) in a cumuative distribution function of a probability
distribution with the loss occurrence frequency as a parameter, (0 perform operations
inciuding:

calculating multiplication values, cach of which his calculated for each of the loss
data and 1s a multiplication value of the coefficient held in the coefficient table in association
with the loss occurrence frequency mcluded in the loss data and the loss amount included in

the loss data.



