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(57) ABSTRACT

To predict a required completion date with high accuracy for
each process of a product of which registration information
including the delivery date of a project changes frequently.
A project progress prediction device includes: a storage unit
that stores log information which is a change history of an
attribute value of a project and a feature amount of a delivery
date including the number of elapsed days for each process;
an attribute value selection unit that selects an attribute value
having a predetermined correlation with the delivery date of
the project using the log information; a past project extrac-
tion unit that extracts a completed project having the attri-
bute value similar to that of a prediction target project from
the storage unit using the selected attribute value, and
estimates a lead time for each of the feature amounts for
non-completed processes of the prediction target project
using the feature amount of the delivery date of the extracted
completed project; and a progress prediction unit that inte-

G06Q 10/06 (2006.01) grates the estimated lead times between the feature amounts
GOG6N 7/00 (2006.01) and predicts a probability of a required completion date for
G06Q 10/04 (2006.01) each process of the prediction target project.
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PROJECT PROGRESS PREDICTION DEVICE
AND PROJECT PROGRESS PREDICTION
SYSTEM

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority under 35 U.S.C. §
119 from Japanese Patent Application No. 2018-030852,
filed Feb. 23, 2018, the entire disclosure of which is herein
expressly incorporated by reference.

TECHNICAL FIELD

[0002] The present invention relates to a project progress
prediction device and a project progress prediction system.

BACKGROUND ART

[0003] In infrastructure products such as elevators and
storages, an arrangement of procurement, production, and
the like is performed according to a required completion
date of each process such as design, production, shipment,
and the like. Here, in general infrastructure products, since
a delivery date may be frequently changed due to external
factors such as delays in payment and delays in building
construction at a product delivery place, it is necessary to
predict the required completion date of each process in a
timely manner. As a technology for predicting the required
completion date for each process, there is a technology
described in PTL 1, in which, for example, an approval time
from application to approval completion can be predicted.

CITATION LIST

Patent Literature

[0004] PTL 1: JP-A-2014-238658
SUMMARY OF INVENTION
Technical Problem
[0005] According to the technology described in PTL 1,

by extracting a past project having information similar to the
registration information at the time of application of the
project, and by predicting required time for each approval,
the approval time up to the application completion is pre-
dicted. However, in the technology described above, since
the approval time is predicted using the registration infor-
mation at the time of application of the project, if the
technology is applied to an infrastructure product delivery
project where the registration information of the project is
changed frequently, there is a high possibility that a predic-
tion accuracy is low. In addition, in the technology described
above, the past project similar to a prediction target project
is extracted focusing on factors such as the day of the week
of the application date and a content of the application,
however, it is necessary to select any focused factors.
Therefore, if there are a plurality of candidate factors, factors
to be focused on cannot be appropriately determined, and as
a result, the prediction accuracy cannot be secured. The
present invention has been made in view of the above
circumstances, and has an object of predicting the required
completion date for each process with high accuracy.

Aug. 29,2019

Solution to Problem

[0006] In order to solve the problems described above, a
project progress prediction device includes: a storage unit
that stores log information which is a change history of an
attribute value of a project and a feature amount of a delivery
date including the number of elapsed days for each process;
an attribute value selection unit that selects an attribute value
having a predetermined correlation with the delivery date of
the project using the log information; a past project extrac-
tion unit that extracts a completed project having the attri-
bute value similar to that of a prediction target project from
the storage unit using the selected attribute value, and
estimates a lead time for each of the feature amounts for
non-completed processes of the prediction target project
using the feature amount of the delivery date of the extracted
completed project; and a progress prediction unit that inte-
grates the estimated lead times between the feature amounts
and predicts a probability of a required completion date for
each process of the prediction target project.

Advantageous Effects of Invention

[0007] According to the present invention, it is possible to
predict the required completion date with high accuracy for
each process of the products of which registration informa-
tion including a delivery date of the project changes fre-
quently. The problems, configurations, and effects other than
those described above will be clarified by the description of
the embodiments below.

BRIEF DESCRIPTION OF DRAWINGS

[0008] FIG. 1 is a diagram illustrating an example of
functional blocks of a project progress prediction device and
a project progress prediction system.

[0009] FIG. 2 is a diagram illustrating an example of a
data structure of past project information.

[0010] FIG. 3 is a diagram illustrating an example of a
data structure of feature amount information.

[0011] FIG. 4 is a diagram illustrating an example of a data
structure of attribute value information.

[0012] FIG. 5 is a diagram illustrating an example of a
data structure of ordered project information.

[0013] FIG. 6 is a diagram illustrating an example of a
data structure of required completion date information.
[0014] FIG. 7 is a diagram illustrating an example of a
data structure of set information.

[0015] FIG. 8 is a diagram illustrating an example of a
hardware configuration of the project progress prediction
device.

[0016] FIG. 9 is a flowchart illustrating an example of
project progress prediction processing.

[0017] FIG. 10 is a diagram illustrating an example in
which an intra-class error and an inter-class error are visu-
alized.

[0018] FIG. 11 is a diagram illustrating an example of
results of calculation the intra-class error and the inter-class
error.

[0019] FIG. 12 is a diagram illustrating an example of
result of calculating a correlation ratio.

[0020] FIG. 13 is a diagram illustrating an example of a
result of calculation of the probability for determining a
combination of attribute values to be extracted.

[0021] FIG. 14 is a diagram illustrating an example of
trends for each feature amount of log information.
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[0022] FIG. 15 is a diagram illustrating an example of a
result of combination of the trends for each feature amount
of the log information.

[0023] FIG. 16 is a diagram illustrating an example of an
output screen.

DESCRIPTION OF EMBODIMENTS

[0024] Hereinafter, an embodiment of the present inven-
tion will be described using the drawings. In this description,
the term “project” is assumed to refer to a proposal having
an attribute value including a type of industry, a delivery
area, a product type, and a contract amount that can be a
characteristic of the project and an order received from a
customer. In the present description, the type of industry, the
delivery area, the product type, and the contract amount are
taken as the attribute value, but the attribute value is not
limited thereto.

[0025] In the present description, the “process” indicates
each stage obtained by dividing the states of the project for
the sake of convenience from a time the order is received to
a time the product is delivered to the customer. In the present
description, the process is assumed to be divided into five
stages of order reception, design, production, shipping, and
delivery, and the process is assumed to be progressed in that
order, however, the process is not limited to the five stages
and not limited to be progressed in that order.

[0026] In addition, in the present description, the delivery
date is assumed to be set for each project and is assumed to
refer to a scheduled date of delivering the product to the
customer. The registration information of the project is
assumed to include the attribute value, the delivery date and
the information on the process completed up to a predeter-
mined time point. In the present description, the registration
information is assumed to be configured to include the
attribute value, the delivery date, and the information on the
process completed up to current time point, but not limited
thereto.

[0027] In addition, in the present description, the log
information is assumed to refer to a change history of the
registration information of the project, and the log informa-
tion is assumed to be expressed by a feature amount such as
the number of elapsed days from the registration of the
project and the change history of the delivery date. In the
present description, the six feature amounts of the log
information are assumed to be the number of elapsed days
from the order reception to the design, the number of elapsed
days from the design to the production, the number of
elapsed days from the production to the shipment, the
number of elapsed days from the shipment to the delivery,
the number of times of changing the delivery date, and the
content of changing the delivery date, however, the feature
amounts are not limited thereto.

[0028] FIG. 1 is a diagram illustrating an example of
functional blocks of a project progress prediction device 101
and a project progress prediction system 100 in the present
embodiment. The project progress prediction system 100 in
the present embodiment includes the project progress pre-
diction device 101, a user terminal 103 used by a user, and
a database device 104 storing the data of the past project
information, and those are communicably connected to each
other via a network 102.

[0029] The user terminal 103 is an information processing
device such as a personal computer (PC). The user can input
ordered project information, a prediction establishment date,
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a reference period of the past project to be used in the
prediction, an allowance range which is set information
necessary for processing by the project progress prediction
device 101, and an allowance probability into the user
terminal 103, and the user terminal 103 has a function of
transmitting the received ordered project information, the
prediction establishment date, the past project reference
period, the allowance range, and the allowance probability
to the project progress prediction device 101 via the network
102.

[0030] Here, the ordered project information is various
kinds of information items including the number of days
related to the prediction target project. In addition, the
prediction target project is a project of which the delivery to
the customer has not been completed. The prediction estab-
lishment date is a date when the user performs the process-
ing for predicting the required completion date of the
prediction target project for each process registered in the
ordered project information using the project progress pre-
diction device 101. In addition, the user terminal 103 has a
function of displaying the information output by the project
progress prediction device 101 to the user.

[0031] The database device 104 is a computer using a
system such as enterprise resources planning (ERP) or the
like, or a database conforming thereto that stores data, or
using a storage device such as network attached storage
(NAS) and database management software.

[0032] The network 102 connects the user terminal 103,
the database device 104, and the project progress prediction
device 101 so as to communicate with each other. The
network 102 is any one of a communication network using
some or all of the general public lines such as local area
network (LAN), wide area network (WAN), virtual private
network (VPN), the Internet, and the like.

[0033] The project progress prediction device 101 is an
information processing device such as a PC or a server
computer, and extracts the log information of the past project
information, and then, predicts the required completion date
for each process of the prediction target project stored as the
ordered project information using the log information of the
extracted past project.

[0034] The project progress prediction device 101
includes a calculation unit 110, a storage unit 120, and a
communication unit 130. The storage unit 120 stores the past
project information 121, the feature amount information
122, the attribute value information 123, the ordered project
information 124, the required completion date information
125, and the set information 126.

[0035] Here, an example of the past project information
121 is illustrated in FIG. 2, an example of the feature amount
information 122 is illustrated in FIG. 3, an attribute value
information is illustrated in FIG. 4, an example of the
ordered project information 124 is illustrated in FIG. 5, an
example of the required completion date information 125 is
illustrated in FIG. 6, and an example of the set information
126 is illustrated in FIG. 7.

[0036] FIG. 2 is a diagram illustrating an example of a
data structure of the past project information 121. Informa-
tion on the registration content of the past project of which
the delivery to customer is completed is stored in the past
project information 121. The past project information 121 is
configured with a plurality of records, and each record
includes a project number field 1211, a customer name field
1212, a type of industry field 1213, a delivery area field
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1214, a contract amount field 1215, a product type field
1216, a delivery date field 1217, a progress status field 1218,
and an update date field 1219.

[0037] In the project number field 1211, information on
the project number for identifying the project is stored. In
the customer name field 1212, information on the customer
name of the project is stored. In the type of industry field
1213, information on the type of industry of the customer is
stored. The type of industry has predetermined categories
such as “finance”, “government agency”, “medical care”,
and the like.

[0038] In the delivery area field 1214, information on the
delivery area to which the product is delivered is stored. The
delivery area has predefined categories such as “China”,
“America”, “Britain” and the like. In the contract amount
field 1215, information on the contract amount of the project
is stored. In the product type field 1216, information on the
product type ordered by the customer is stored. The product
type has predetermined categories such as “product A”,
“product B, “product C”, and the like.

[0039] In the delivery date field 1217, information on the
delivery date, which is the delivery deadline for the cus-
tomer, is stored. In the progress status field 1218, among the
processes of the order reception, the design, the production,
the shipment, and the delivery, the latest information on the
process completed up to the time point of the date stored in
the update date field 1219, is stored. For example, if the
project of which the project number is “1” in FIG. 2, the
progress status of the record of which the update date is
“15/4/2” is “design completion”. This indicates that the
design is completed as of the time point “15/4/2”. In the
update date field 1219, information on the date when the
information stored in the delivery date field 1217 and the
progress status field 1218 are changed is stored.

[0040] FIG. 3 is a diagram illustrating an example of a
data structure of the feature amount information. In the
feature amount information 122, each feature amount (log
information) of the past project is stored. The feature amount
information 122 is configured with a plurality of records,
and each record includes a project number field 1221, a
number of elapsed days (from the order reception to the
design completion) field 1222, a number of elapsed days
(from the design completion to the production completion)
field 1223, a number of elapsed days (from the production
completion to the shipment completion) field 1224, a num-
ber of elapsed days (from the shipment completion to the
delivery completion) field 1225, a number of times of
changing the delivery date field 1226, and a content of
changing the delivery date field 1227.

[0041] In the project number field 1221, information on a
project number for identifying the project is stored. In the
number of elapsed days (from the order reception to the
design completion) field 1222, the number of days required
for the design completion from the order reception is stored.
In the number of elapsed days (from the design completion
to the production completion) field 1223, the number of days
required for the production completion from the design
completion is stored. In the number of elapsed days (from
the production completion to the shipment completion) field
1224, the number of days required for the shipment comple-
tion from the production completion is stored. In the number
of elapsed days (from the shipment completion to the
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delivery completion) field 1225, the number of days
required for the delivery completion from the shipment
completion is stored.

[0042] In the number of times of changing the delivery
date field 1226, the number of times of the delivery date
changes from the order reception of the project to the
delivery completion is stored. In the content of changing the
delivery date field 1227, information on the number of
advanced/delayed days of the delivery date in the record
corresponding to the latest update date with reference to the
delivery date in the record corresponding to the oldest
update date is stored.

[0043] FIG. 4 is a diagram illustrating an example of a
structure of the attribute value information. In the attribute
value information 123, item names of the attribute values
correlated (cause and effect relationship) with each feature
amount of the log information of the past project is stored.
The attribute value information 123 is configured with one
record, and the record includes a number of elapsed days
(from the order reception to the design completion) field
1231, a number of elapsed days (from the design completion
to the production completion) field 1232, a number of
elapsed days (from the production completion to the ship-
ment completion) field 1233, a number of elapsed days
(from the shipment completion to the delivery completion)
field 1234, a number of times of changing the delivery date
field 1235, and a content of changing the delivery date field
1236.

[0044] In the number of elapsed days (from the order
reception to the design completion) field 1231, information
on the attribute value correlated with the number of elapsed
days from the order reception to the design completion is
stored. In the number of elapsed days (from the design
completion to the production completion) field 1232, infor-
mation on the attribute value correlated with the number of
elapsed days from the design completion to the production
completion is stored.

[0045] Inthe number of elapsed days (from the production
completion to the shipment completion) field 1233, infor-
mation on the attribute value correlated with the number of
elapsed days from the production completion to the ship-
ment completion is stored. In the number of elapsed days
(from the shipment completion to the delivery completion)
field 1234, information on the attribute value correlated with
the number of elapsed days from the shipment completion to
the delivery completion. In the number of times of changing
the delivery date field 1235, information on the attribute
value correlated with the number of times of changing the
delivery date is stored. In the content of changing the
delivery date field 1236, information on the attribute value
correlated with the content of changing the delivery date is
stored.

[0046] FIG. 5 is a diagram illustrating an example of a
data structure of the ordered project information. Particu-
larly, in the ordered project information 124, an example of
information at the time of the prediction establishment date
“17/5/1” is illustrated. In the ordered project information
124, information on the prediction target project is stored.
The ordered project information 124 is configured with a
plurality of records, and each record includes a project
number field 1241, a customer name field 1242, a type of
industry field 1243, a delivery area field 1244, a contract
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amount field 1245, a product type field 1246, a delivery date
field 1247, a progress status field 1248, and an update date
field 1249.

[0047] In the project number field 1241, information on
the project number for identifying the project is stored. In
the customer name field 1242, information on the customer
name of the project is stored. In the type of industry field
1243, information on the type of industry of the customer is
stored. The type of industry has predetermined categories
such as “finance”, “government agency”, “medical care” and
the like.

[0048] In the delivery area field 1244, information on the
delivery area of the product is stored. The delivery area has
predetermined categories such as “China”, “America”,
“Britain”, and the like. In the contract amount field 1245,
information on the contract amount of the project is stored.
In the product type field 1246, information on the product
type ordered by the customer is stored. The product type has
predetermined categories such as “product A”, “product B”,
“product C”, and the like.

[0049] In the delivery date field 1247, information on the
delivery date, which is the delivery deadline for the cus-
tomer, is stored. In the progress status field 1248, among the
processes of order reception, design, production, shipment,
and delivery, information on the latest process that is com-
pleted up to the time point of the date stored in the update
date field 1249, is stored. For example, in a case of the
project of which the project number is “a” in FIG. 5, the
progress status of the record of which the update date is
“17/3/10” is “design completion”. This indicates that the
design is completed up to the time point “17/3/10”. In the
update date field 1249, information on the dates when the
information stored in the delivery date field 1247 and the
progress status field 1248 are changed is stored.

[0050] FIG. 6 is a diagram illustrating an example of a
data structure of required completion date information. In
the required completion date information 125, the result of
prediction of the required completion date of the prediction
target project is stored. The required completion date infor-
mation 125 is configured with a plurality of records, and
each record includes a project number field 1251, a process
field 1252, and a required completion date field 1253.
[0051] In the project number field 1251, information on
the project number for identifying the project is stored. In
the process field 1252, information on the process to be
predicted is stored. In the required completion date field
1253, information on the required completion date of the
process stored in the process field 1252 is stored.

[0052] FIG. 7 is a diagram illustrating an example of a
data structure of set information. In the set information 126,
set information necessary for processing by the project
progress prediction device 101 is stored. The set information
126 is configured with one record, and the record includes
a prediction establishment date field 1261, a past project
reference start date field 1262, a past project reference end
date field 1263, an allowance range field 1264, and an
allowance probability field 1265.

[0053] In the prediction establishment date field 1261, a
performing date of the prediction of the required completion
date for each process of the prediction target project regis-
tered in the ordered project information 124 by the user
using the project progress prediction device 101, is stored. In
the past project reference start date field 1262, the reference
start date of the past project to be used in the prediction is
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stored. In the past project reference end date field 1263, a
reference end date of the past project to be used in the
prediction is stored. In the allowance range field 1264,
information specifying an allowance range regarding a con-
fidence interval used when the attribute value selection unit
111 selects the attribute value of the project from the log
information of the past project, is stored.

[0054] In the allowance probability field 1265, an allow-
ance probability used when the attribute value selection unit
111 selects the attribute value of the project from the log
information of the past project, and used for determining
whether or not the confidence interval falls within the
allowance range is stored.

[0055] Returning to the description of FIG. 1, the calcu-
lation unit 110 derives an attribute value (item) correlated
with each feature amount of the log information of the past
project, specifies a trend (creation of a probability distribu-
tion of the lead time) for each feature amount of the log
information of the past project, and calculates the probabil-
ity distribution of the lead time as the prediction of the
required completion date for each process. The calculation
unit 110 includes an attribute value selection unit 111, a past
project extraction unit 112, a progress prediction unit 113, an
input receiving unit 114, and an output generation unit 115.
[0056] The attribute value selection unit 111 reads the past
project information 121 stored in the storage unit 120,
calculates the feature amount, and stores the result in the
feature amount information 122. In addition, the attribute
value selection unit 111 derives an attribute value (item)
correlated with each feature amount of the log information
of the past project using the generated feature amount
information 122, and stores the derived result in the attribute
value information 123.

[0057] The past project extraction unit 112 extracts the
past project whose attribute value is similar to the log
information of the prediction target project in the ordered
project information 124 by referring to the feature amount
information 122 from the past project information 121.
[0058] The progress prediction unit 113 predicts the
required completion date for each process of the prediction
target project based on the past project similar to the
prediction target project extracted by the past project extrac-
tion unit 112. In addition, when the required completion date
of the prediction target project is predicted for each process,
the progress prediction unit 113 stores the result in the
required completion date information 125.

[0059] The input receiving unit 114 receives the ordered
project information transmitted from the user terminal 103
connected via the network 102, the information on the
prediction establishment date, the reference period of the
past project to be used in the prediction, the allowance range,
and the allowance probability. In addition, the input receiv-
ing unit 114 has a function of receiving the past project
information from the database device 104. Furthermore, the
input receiving unit 114 stores the received ordered project
information in the ordered project information 124 in the
storage unit 120, and stores the received past project infor-
mation in the past project information 121. In addition, the
input receiving unit 114 stores the received prediction estab-
lishment date, the past project reference period, the allow-
ance range, and the allowance probability in the set infor-
mation 126.

[0060] The output generation unit 115 transmits the infor-
mation on the prediction establishment date received by the
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input receiving unit 114 and the required completion date
information 125 to the user terminal 103 connected by the
network 102, and generates output information to display
the required completion date of each process of the predic-
tion target project to the user.

[0061] The communication unit 130 communicates with
other devices via the network 102.

[0062] FIG. 8 is a diagram illustrating an example of a
hardware structure of the project progress prediction device.
The project progress prediction device 101 is realized by a
central processing unit (CPU) 51, a memory 52, an external
storage device 53 such as a hard disk drive (HDD), a reading
device 55 for reading and writing information from and into
a portable storage medium 54 such as a compact disk (CD),
a digital versatile disk (DVD), an input device 56 such as a
keyboard, a mouse, and a barcode reader, an output device
57 such as a display, and a computer including a commu-
nication device 58 for communicating with another com-
puter via a communication network such as a network 102,
or a computer system including a plurality of such comput-
ers.

[0063] For example, the calculation unit 110 can be real-
ized by loading a predetermined program stored in the
external storage device 53 into the memory 52 and executing
the program by the CPU 51, and the storage unit 120 can be
realized by the CPU 51 using the memory 52 or the external
storage device 53.

[0064] This predetermined program may be downloaded
to the external storage device 53 from the storage medium
54 via the reading device 55 and loaded onto the memory 52,
and then, may be executed by the CPU 51.

[0065] The program may also be loaded onto the memory
52 directly from the storage medium 54 via the reading
device 55, and may be executed by the CPU 51.

[0066] Not being limited thereto, the project progress
prediction device 101 may be realized by, for example, an
application specific integrated circuit (ASIC) or a micro-
computer.

[0067] FIG. 9 is a diagram illustrating an example of a
flowchart of the project progress prediction processing. The
project progress prediction processing is started when an
instruction is received from the user.

[0068] The project progress prediction processing is
started, for example, in response to a start command from
the user to the user terminal 103 on a premise that equal to
or more than a predetermined number of past project infor-
mation items are recorded in the database device 104.
[0069] First, the user terminal 103 receives the ordered
project information, the prediction establishment date which
is the set information, the reference period of past project
which is to be used in the prediction, the allowance range,
and the allowance probability from the user (STEP S001).
The user terminal 103 transmits the received information to
the project progress prediction device 101 via the network
102.

[0070] Next, the input receiving unit 114 acquires the past
project information included in the reference period (STEP
S002). Specifically, the input receiving unit 114 of the
project progress prediction device 101 which received
operation information in S001 acquires all the past project
information in which a part or all of the period from the
order reception to the delivery completion is included in the
reference period of the past project received from user
terminal 103 in STEP S001 from the database device 104,
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and stores the information in the past project information
121 stored in the storage unit 120. Furthermore, the input
receiving unit 114 stores the ordered project information
received from the user terminal 103 in STEP S001 in the
ordered project information 124. In addition, the input
receiving unit 114 stores the prediction establishment date
received from the user terminal 103, the reference period of
the past project, the allowance range, and the allowance
probability in the set information 126.

[0071] Next, the attribute value selection unit 111 calcu-
lates each feature amount of the log information from the
past project information (STEP S003). Specifically, the
attribute value selection unit 111 of the calculation unit 110
calculates each feature amount of the log information of the
past project information from the past project stored in the
past project information 121, and stores the result of calcu-
lation in the feature amount information 122. As a calcula-
tion method, there is a method in which the required period
of'each process is calculated for each project. Hereinafter, an
example of processing for calculating each feature amount
of the log information of the past project information from
the past project information 121 will be described.

[0072] The attribute value selection unit 111 calculates the
number of elapsed days from the order reception of each
project to the design using the progress status field 1218 and
the update date field 1219 of the past project information
121. The attribute value selection unit 111 acquires a record
whose progress status field 1218 is “order reception comple-
tion” and a record whose progress status field 1218 is
“design completion”, and calculates the number of elapsed
days from order reception to design using the difference
between the dates of two records stored in the update date
field 1219.

[0073] Here, if there are a plurality of records whose
progress status field 1218 are “order reception completion”,
the record of which the date stored in the update date field
1219 is oldest is acquired. Similarly, if there are a plurality
of records whose progress status field 1218 are “design
completion”, the record of which the date stored in the
update date field 1219 is oldest date is acquire. For example,
in the case of the project whose project number field 1211 is
“1” in FIG. 2, there are two records whose progress status
field 1218 are “order reception completion”. The attribute
value selection unit 111 acquires the record of which the date
stored in the update date field 1219 is “15/2/24” which is
older than the other as a record of “order reception comple-
tion”.

[0074] Similarly, in the example of FIG. 2, there are two
records whose progress status field 1218 is “design comple-
tion”. In this case also, the attribute value selection unit 111
acquires a record of which the date stored in the update date
field 1219 is “15/4/2” which is older than the other as a
record of “design completion”. Thereafter, the attribute
value selection unit 111 calculates the number of elapsed
days from the order reception to the design using the
difference between each acquired date as “15/4/2”-“15/2/
247=37 days”.

[0075] Through the similar processing, the attribute value
selection unit 111 respectively calculates the number of
elapsed days from the design completion to the production
completion, the number of elapsed days from the production
completion to the shipment completion, the number of
elapsed days from the shipment completion to the delivery
completion.
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[0076] The attribute value selection unit 111 acquires a
record whose progress status field 1218 is “design comple-
tion” and a record whose progress status field 1218 is
“production completion”, and calculates the number of
elapsed days from the design completion to the production
completion using the difference between the dates stored in
the update date field 1219 of the acquired two records. For
example, in the case of the project whose project number
field 1211 is “1” in FIG. 2, the attribute value selection unit
111 acquires “15/4/2” as the date corresponding to the
“design completion” and acquires “15/8/2” as the date
corresponding to the “production completion”, and then,
calculates the number of elapsed days from the design
completion to the production completion from the difference
between the two dates as “15/8/2”-15/4/2"="122 days”.
[0077] The attribute value selection unit 111 acquires a
record whose progress status field 1218 is “production
completion” and a record whose progress status field 1218
is “shipment completion”, and calculated the number of
elapsed days from the production completion to the ship-
ment completion using the difference between the dates
stored in the update date field 1219 of the acquired two
records. For example, in the case of the project whose
project number field 1211 is “1” in FIG. 2, the attribute value
selection unit 111 acquires “15/8/2” as the date correspond-
ing to the “production completion” and “15/9/10” as the date
corresponding to the “shipment completion”, and then,
calculates the number of elapsed days from the production
completion to the shipment completion from the difference
between the two dates as “15/9/10”-15/8/2”=39 days”.
[0078] The attribute value selection unit 111 acquires a
record whose progress status field 1218 is “shipment com-
plete” and a record whose progress status field 1218 is
“delivery completed”, and calculates the number of elapsed
days from the shipment completion to the completion of
delivery using the difference between the dates stored in the
update date field 1219 of the acquired two records. For
example, in the case of the project whose project number
field 1211 is “1” in FIG. 2, the attribute value selection unit
111 acquires “15/9/10” as the date corresponding to the
“shipment completion” and acquires “15/9/20” as the date
corresponding to the “delivery completed”, and then, cal-
culates the number of elapsed days from the shipment
completion to the delivery completion using the difference
between the two dates as “15/9/207-<15/9/10"="10 days”.
[0079] The attribute value selection unit 111 aggregates
the number of times the date stored in the delivery date field
1217 of the past project information 121 is changed on a
project basis, and calculates the number of times of changing
the delivery date. For example, in the case of the project
whose project number is “1” in FIG. 2, the dates in the
delivery date field 1217 is changed in three times as “15/7/
307—15/8/30”—15/9/57—“15/9/30” on the project basis,
the attribute value selection unit 111 calculates the number
of times of changing the delivery date as three times.
[0080] Then, with regard to the date stored in the delivery
date field 1217 in the past project information 121, the
attribute value selection unit 111 calculates the advanced or
delayed days of the delivery date at the time of delivery to
the customer compared to the delivery date registered at the
time of ordering, and then, calculates the content of chang-
ing the delivery date. For example, in the case of the project
whose project number field 1211 is “1” in FIG. 2, the
attribute value selection unit 111 reads a fact that the
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delivery date at the time of order reception is “15/7/30” and
that the final delivery date is “15/9/30” from the delivery
date field 1217. The attribute value selection unit 111
calculates a fact that there is “62 day delay” from the fact
that “15/7/30”-“15/9/30"=“-62 days”, as the content of
changing the delivery date.

[0081] Next, the attribute value selection unit 111 stores
each feature amount (number of elapsed days for each
process) of the calculated log information of the past project
information in the feature amount information 122. Specifi-
cally, the attribute value selection unit 111 stores the project
number in the project number field 1221, stores the number
of elapsed days from the order reception to the design
completion in the number of elapsed days (from the order
reception to the design completion) field 1222, stores the
number of elapsed days from the design completion to the
production completion in the number of elapsed days (from
the design completion to the production completion) field
1223, stores the number of elapsed days from the production
to the shipment in the number of elapsed days (from the
production completion to the shipment completion) field
1224, stores the number of elapsed days from the shipment
to the delivery in the number of elapsed days (from the
shipment completion to the delivery completion) field 1225,
stores the number of times of changing the delivery date in
the number of times of changing the delivery date field 1226,
and stores the content of changing the delivery date in the
content of changing the delivery date field 1227. For
example, in the case of the project whose project number is
“1” in FIG. 2, the attribute value selection unit 111 stores “1”
in the project number field 1221, stores “37 days” in the
number of elapsed days (from the order reception to the
design completion) field 1222, stores “122 days” in the
number of elapsed days (from the design completion to the
production completion) field 1223, stores “39 days” in the
number of elapsed days (from the production completion to
the shipment completion) field 1224, stores “10 days” in the
number of elapsed days (from the shipment completion to
the delivery completion) field 1225, stores “three times” in
the number of times of changing the delivery date field 1226,
and stores “62 days delayed” in the content of changing the
delivery date field 1227.

[0082] Next, the attribute value selection unit 111 extracts
the attribute value of the project correlated with each feature
amount of the log information (STEP S004). Specifically,
the attribute value selection unit 111 extracts the attribute
value correlated with each feature amount (the number of
elapsed days) of the log information of the past project
information using the feature amount information 122, and
stores the extracted attribute values in the attribute value
information 123.

[0083] Hereinafter, an example of the processing for
extracting the attribute values correlated with the number of
elapsed days from the order reception to the design comple-
tion will be described in detail below. The attribute value
selection unit 111 extracts the attribute values each corre-
lated with the number of elapsed days from the design to the
production completion, which is the feature amount of other
log information of the past project, the number of elapsed
days from the production completion to the shipment
completion, the number of elapsed days from the shipment
completion to the delivery completion, the number of times
of changing the delivery date, and the content of changing
the delivery date, through the similar processing.
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[0084] There are several methods for extracting the cor-
related attribute values, and in this example, an example
using correlation ratios commonly used in correlation analy-
sis will be described. First, the attribute value selection unit
111 calculates the correlation ratio of each attribute value,
and analyze the correlation between the number of elapsed
days from the order reception to the design completion and
each of the attribute values. By taking an example of the type
industry among the attribute values, the method of calcu-
lating the correlation ratio will be described. First, in order
to calculate the correlation ratio, the attribute value selection
unit 111 calculates an average value of the numbers of
elapsed days from the order reception to the design comple-
tion of all the records stored in the feature amount informa-
tion 122. In the example of the feature amount information
122 in FIG. 3, the attribute value selection unit 111 calcu-
lates the average value of the numbers of elapsed days from
the order reception to the design completion as (37 days+90
days+37 days++50 days)/100=70 days.

[0085] Next, the attribute value selection unit 111 reads
the past project information 121, groups each of the records
in the feature amount information 122 into each type of
industry such as “finance”, “government agency”, “medical
care”, and calculate an inter-class error and an intra-class
error for each type of industry. Here, the inter-class error in
the present embodiment is a square error of the average
value of all the records and the average value of the records
of each type of industry. In addition, the intra-class error in
the present embodiment is a square sum error of the average
value of the records of each type of industry and each of the
records. FIG. 10 illustrates an example of the intra-class
error and the inter-class error. FIG. 11 illustrates an example
of the result of calculation of the intra-class error and the
inter-class error for each type of industry.

[0086] FIG. 10 is a diagram illustrating an example in
which the intra-class error and the inter-class error are
visualized. In FIG. 10, an average number of elapsed day
graph 200 is illustrated. The average number of elapsed day
graph 200 is a two-dimensional graph in which the type of
industry is indicated on an X axis 201 and the number of
elapsed days of the process is indicated on a Y axis 202. The
performance of the number of elapsed days of all processes,
that is, the processes of all the projects are represented as the
total record average number of elapsed days 205, an error
width between the average number of elapsed days of the
type of industry and the average number of elapsed days 205
of all records is represented as the inter-class error 210, and
an error width between the average number of elapsed days
of the project within the type of industry and the number of
elapsed days of the individual project is represented as the
intra-class error 220.

[0087] FIG. 11 is a diagram illustrating an example of the
result of calculation of intra-class error and the inter-class
error. In FIG. 11, an error example 250 is illustrated. The
inter-class error of the type of industry “finance” is 100 and
the intra-class error thereof is 200. In addition, the inter-class
error of the type of industry “government agency” is 200,
and the intra-class error thereof is 400. The inter-class error
of the type of industry “medical care” is 50, and the
intra-class error thereof is 300.

[0088] Then, the attribute value selection unit 111 calcu-
lates the correlation ratio using (sum of the intra-class errors
of each type of industry)/(sum of the intra-class errors of
each type of industry+sum of inter-class errors of each type
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of'industry). In a case of the error example 250, the attribute
value selection unit 111 calculates the correlation ratio of the
attribute value of the “type of industry” as (100+200+50)/
(100+200+50+200+400+300)=0.28. The attribute value
selection unit 111 also performs the processing for calculat-
ing the above correlation ratio for other attribute values. An
example of the result of calculation of the correlation ratio
of each attribute value is illustrated in FIG. 12.

[0089] FIG. 12 is a diagram illustrating an example of the
result of calculation of the correlation ratio. In FIG. 12, as
a correlation ratio example 260, the attribute values are
rearranged in a descending order of the correlation ratio. In
the correlation ratio example 260, the correlation ratio for
each of the single attribute values are 0.28 for the attribute
value “type of industry”, 0.25 for the attribute value “con-
tract amount”, 0.21 for the attribute value “product type”,
and 0.15 for the attribute value “delivery area”.

[0090] Subsequently, the attribute value selection unit 111
combines the attribute values in an order of large correlation
ratio, and determine the number of attribute values to be
used for the extraction. In the present embodiment, in order
to consider the repeatability of the past trend, the idea of
statistical confidence interval is applied. The attribute value
selection unit 111 sequentially combines the attribute values
in an order of a large correlation ratio and determines
whether or not the confidence interval of the average value
of the records grouped under the condition of the combined
attribute value is equal to or higher than the designated
allowance probability and falls within the allowance range.
If the confidence interval is equal to or higher than the
designated allowance probability and falls within the allow-
ance range, the attribute value selection unit 111 further
evaluates the confidence interval by combining the attribute
values, and if not falls within the allowance range, ends the
processing for evaluating the combination of the attribute
values, and then, determines the combination of the attribute
values that finally falls within the allowance range as the
number of attribute values.

[0091] For the allowance range of the confidence interval
and the allowance probability used in this processing, the
information stored in the allowance range field 1264 and the
allowance probability field 1265 in the set information 126,
are respectively used. In a case of the set information 126
illustrated in FIG. 7, the attribute value selection unit 111
performs the processing with the allowance range as “within
30 days” and allowance probability as “95%”.

[0092] FIG. 13 is a diagram illustrating an example of the
result of calculation of the probability for determining the
combination of the attribute values to be extracted. In FIG.
13, the probability (repeatability) that the confidence inter-
val falls within the allowance range is illustrated in the case
of combining the attribute values in an order of the large
correlation ratio illustrated in FIG. 12. When the set condi-
tion illustrated in FIG. 7 is used, if the allowance probability
that falls within the allowance range of the confidence
interval is set to “equal to or higher than 95%”, since the
repeatability of the combination of attribute values “type of
industry, contract amount, and product type” is “90%”, it can
be said that the repeatability is lower than the allowance
probability. In this case, the attribute value selection unit 111
determines “type of industry, contract amount” that falls
within allowance probability (95% or more) as a combina-
tion of attribute values to be extracted. The attribute value
selection unit 111 stores the “type of industry and contract
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amount” which is the result of extraction in the number of
elapsed days (from the order reception to the design comple-
tion) field 1221 of the attribute value information 123.

[0093] The evaluation method based on the correlation
ratio and the confidence interval is illustrated in the present
embodiment, however, the extraction of the attribute value
is not limited to this method, and other methods may be
used.

[0094] The attribute value selection unit 111 extracts the
correlated attribute values through the similar processing for
each of the number of elapsed days from the design comple-
tion to the production completion, the number of elapsed
days from the production completion to the shipment
completion, the number of elapsed days from the shipment
completion to the delivery completion, the number of times
of changing the delivery date, and the content of changing
the delivery date, and respectively stores the combination of
each attribute values in the number of elapsed days (from the
design completion to the production completion) field 1232,
in the number of elapsed days (from the production comple-
tion to the shipment completion) field 1233, in the number
of elapsed days (from the shipment completion to the
delivery completion) field 1234, in the number of times of
changing the delivery date field 1235, and in the content of
changing the delivery date field 1236 of the attribute value
information 123.

[0095] Subsequently, the past project extraction unit 112
and the progress prediction unit 113 repeatedly performs the
processing items in STEPs S006 and S007 on each of the
prediction target projects stored in the ordered project infor-
mation 124 (STEP S005 and STEP S008)

[0096] The past project extraction unit 112 generates a
trend for each feature amount of the log information (STEP
S006). Specifically, the past project extraction unit 112
extracts the past project (delivery completed project) whose
log information is similar to that of the prediction target
project stored in the ordered project information 124 to be
predicted, by comparing with the past project information
121 and the feature amount information 122, and generates
a probability distribution (trend) of lead time (hereinafter
referred to as LT) up to the non-completed process of the
prediction target project for each feature amount (for each
process) of the log information.

[0097] For example, the past project extraction unit 112
calculates each feature amount of the log information of the
prediction target project from ordered project information
124 through the processing similar to STEP S003. However,
since the all processes up to the delivery are not completed,
in the prediction target project, the feature amounts of a part
of the processes cannot be calculated among feature
amounts of the number of elapsed days from the order
reception to the design completion, the number of elapsed
days from the design completion to the production comple-
tion, the number of clapsed days from the production
completion to the shipment completion, and the number of
elapsed days from the shipment completion to the delivery
completion. Therefore, the past project extraction unit 112
calculates the feature amount including only the process
currently completed through the process same as in STEP
S003, and for the feature amount including the process next
to the process currently completed, the number of elapsed
days is temporally calculated based on the difference
between the prediction establishment date and the update
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date of the completed process. The feature amount including
the process one after next to the process currently completed
is not calculated.

[0098] Ina case of the project of which the project number
field 1241 illustrated in FIG. 5 is “a”, the production process
is currently completed. Therefore, the past project extraction
unit 112 calculates the number of elapsed days from the
order reception to the design completion and the number of
elapsed days from the design completion to the production
completion through the same processing similar to STEP
S003, and the results of the calculation of the numbers of
elapsed days are “17/3/107=“17/2/1"="37 days” and “17/4/
207-“17/3/10°="41 days”. In addition, the past project
extraction unit 112 calculates the number of elapsed days
from the production completion to the shipment completion
based on the difference between the prediction establishment
date and the update date of production completion. In FIG.
5, since the prediction establishment date of the data is
“15/5/17, the past project extraction unit 112 calculates the
number of elapsed days from the production completion to
the shipment completion as “17/5/1”=““17/4/20"=*11 days”.
The past project extraction unit 112 does not calculate the
feature amount for the number of elapsed days from the
shipment completion to the delivery completion including
the process “delivery” that is one after next to the “produc-
tion” which is currently completed.

[0099] The past project extraction unit 112 performs the
processing similar to STEP S003 for the number of times of
changing the delivery date and the content of changing the
delivery date. In a case of the project of which the project
number 1241 illustrated in FIG. 5 is “a”, the number of times
of changing the delivery date is calculated as “1”, and the
content of changing the delivery date is calculated as “31
days advanced” from “17/6/30”-“17/5/30"=<31".

[0100] Next, the past project extraction unit 112 extracts
the past project whose attribute value is similar to the log
information of the prediction target project calculated above
from each feature amount of the log information, and
calculates the probability distribution of the LT up to the
non-completed process of the prediction target project.
However, the past project extraction unit 112 does not
extract the past project for the feature amount not calculated
in the log information of the above prediction target project.
[0101] Inthe example in FIG. 5, in a case of the project of
which the project number 1241 is “a”, since the project is in
a state in which the production is completed and the ship-
ment is not completed, the past project extraction unit 112
does not calculate the number of elapsed days from ship-
ment completion to the delivery completion. For this reason,
for the past project similar to the prediction target project,
the extraction processing is not performed for this feature
amount.

[0102] Hereinafter, the content of processing by the past
project extraction unit 112 will be described by taking the
number of elapsed days from the order reception to the
design completion among the feature amounts of the log
information as an example. Through the similar processing,
the past project extraction unit 112 extracts the past project
similar to the prediction target project in each of the number
of elapsed days from the design completion to the produc-
tion completion, the number of elapsed days from the
production completion to the shipment completion, the
number of elapsed days from the shipment completion to the
delivery completion, the number of times of changing the
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delivery date, and the content of changing the delivery date,
and generates the probability distribution of the LT up to
non-completed process.

[0103] First, the past project extraction unit 112 extracts
the past project of which the number of elapsed days from
the order reception to the design is same as that of the
prediction target project or similar to that in a certain degree
(for example, an error of approximately 10% is allowed or
the allowance range of the error is designated by the user)
from the feature amount information 122. For example, in a
case of the project of which the project number 1241
illustrated in FIG. 5 is “a”, since the number of elapsed days
from the order reception to the design completion is 37 days,
the past project extraction unit 112 extracts the past project
of which the number of elapsed days (from the order
reception to the design completion) field 1222 is 37 days or
33 to 41 days from the feature amount information 122. In
a case of the feature amount information 122 illustrated in
FIG. 3, the past project extraction unit 112 extracts the past
project (project number “1” and “3”) of which the number
of elapsed days (from the order reception to the design
completion) field 1222 is 37 days.

[0104] Next, the past project extraction unit 112 extracts a
past project of which the attribute value matches that of the
prediction target project from the extracted past project
based on the attribute value stored in the attribute value
information 123. For the number of elapsed days from the
order reception to the design completion, the past project
extraction unit 112 extracts the past project of which the
attribute value stored in the number of elapsed days (from
the order reception to the design completion) field 1231 of
the attribute value information 123 is similar to that of the
prediction target project. For example, in the example in
FIG. 3, the past project extraction unit 112 extracts the past
project whose contents of the “type of industry” and the
“contract amount” match that of the prediction target project
or similar to that in a certain degree (for example, the digit
of the amount in the contract amount matches each other or
the allowance range of the error is designated by the user).
[0105] For example, among the order reception projects in
FIG. 5, in a case of the project of which the project number
1241 is “a”, since the type of industry is “finance” and the
contract amount is “10M yen”, the project extraction unit
112 extracts the past project whose type of industry is
“finance” and the contract amount is similar to “10M yen”
from the previously extracted past project. If there are past
projects whose project number is “17, “2”, or 3, the past
project extraction unit 112 extracts the past project whose
project number is “1” as a similar project.

[0106] The past project extraction unit 112 generates the
probability distribution of the LT of the non-completed
process excluding the process currently completed based on
the extracted past project. In a case of the project of which
the project number 1241 illustrated in the example in FIG.
5 is “a”, since the non-completed processes are the “ship-
ment” and the “delivery”, using the extracted past project,
the probability distribution of LT from the production
completion to the shipment completion and the probability
distribution of the LT from the shipment completion to the
delivery completion are generated. The past project extrac-
tion unit 112 generates the probability distribution of the LT
from the production completion to the shipment completion
using the number of eclapsed days from the production
completion to the shipment completion of the extracted past
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project, and generates the probability distribution of the LT
from the shipment completion to the delivery completion
using the number of elapsed days from the shipment
completion to the delivery completion of the extracted past
project.

[0107] The past project extraction unit 112 performs the
processing performed on the number of elapsed days from
the order reception to the design completion also on each of
the number of elapsed days from the design completion to
the production completion, the number of elapsed days from
the production completion to the shipment completion, the
number of elapsed days from the shipment completion to the
delivery completion, the number of times of changing the
delivery date, the content of changing the delivery date.
However, if the project number 1241 of a project illustrated
in FIG. 5 is “a”, since only the production is completed, the
past project extraction unit 112 does not calculate the LT for
the number of elapsed days from the shipment completion to
the delivery completion. In FIG. 14, for the project of which
the project number 1241 is “a” in the example in FIG. 5, the
probability distributions of the LT up to the non-completed
process that is generated for each feature amount of the log
information by the past project extraction unit 112 are
illustrated.

[0108] FIG. 14 is a diagram illustrating an example of
trends for each feature amount of the log information. In
FIG. 14, the probability distribution of the LT of non-
completed process from the production to the shipment and
the probability distribution of the LT of non-completed
process from the shipment to the delivery are illustrated.
Each probability distribution is the result of calculating the
LT probability distribution of non-completed process based
on the feature amount of the process of interest among the
feature amounts of multiple processes of the past similar
project. In the present embodiment, the probability distri-
bution is represented by a two-dimensional graph with the
LT on the X axis 301 and the probability on the Y axis 302.

[0109] Next, the progress prediction unit 113 predicts the
required completion date for each process (STEP S007).
Specifically, the progress prediction unit 113 predicts the
required completion date for each process of the prediction
target project by combining the trend (probability distribu-
tion of the LT) for each feature amount of the log informa-
tion generated by the past project extraction unit 112 in
STEP S006. In this processing, first, the progress prediction
unit 113 predicts the probability distribution of each of the
LTs of the non-completed process of the final prediction
target project the as the completion date by combining the
trends for each feature amount of the log information
generated by the past project extraction unit 112 in STEP
S006. In the present embodiment, the trends for each feature
amount of the log information is combined using the Bayes-
ian estimation that is often used in statistics. However, the
present invention is not limited thereto, and other methods
may be used. FIG. 15 illustrates an example of the result of
deriving the probability distribution of the LT from the
production to the shipment based on the compound feature
amount in which the trends for each feature amount of the
log information illustrated in FIG. 14 are combined.

[0110] FIG. 15 is a diagram illustrating an example of the
result of combination of the trends for each feature amount
of the log information. On the left side of an arrow in FIG.
15, the results of estimation of the probability distribution of
the LT from the production completion to the shipment
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completion based on each feature amount are illustrated. By
integrating the results by the Bayesian estimation, the result
of estimation of the integrated LT probability distribution is
obtained on the right side of the arrow.

[0111] The progress prediction unit 113 predicts the
required completion date of the non-completed process
based on the probability distribution of the LT derived by the
Bayesian estimation. To that end, the progress prediction
unit 113 calculates an average value of the probability
distribution of the LT, and calculates the required comple-
tion date of the non-completed process by adding the
calculated average value to the update date of the currently
completed process. In the present embodiment, the average
value of the probability distribution of LT is added to the
update date of the currently completed process, but the
number of days calculated by statistical sampling such as the
Monte Carlo method may be added.

[0112] In the example in FIG. 5, in a case of the project of
which the project number 1241 is “a”, it is assumed that the
progress prediction unit 113 calculates the average value of
LT from the production completion to the shipment comple-
tion as 15 days, and calculates the average value of LT from
the shipment completion to the delivery completion as 15
days. In addition, in FIG. 5, since the date on which the
production is completed is “17/4/20”, the progress predic-
tion unit 113 calculates the required completion date of the
shipment as “17/4/20”+15 (day)=<17/5/5”, and calculates
the required completion date of the delivery as “17/4/20”+15
(day)+15 (day)=<17/5/20".

[0113] The progress prediction unit 113 stores the required
completion date of the predicted non-completed process in
the required completion date information 125 together with
the process information. In FIG. 5, in a case of the project
of which the project number 1241 is “a”, when storing the
required completion date of shipment, the progress predic-
tion unit 113 stores “a” in the project number field 1251,
“shipment completion” in the process field 1252, and “17/
5/5” in the required completion date field 1253.

[0114] The output generation unit 115 generates an output
screen 1400 indicating result of prediction of the required
completion date for each process of the prediction target
project based on the ordered project information 124 and the
required completion date information 125, and transmits the
output screen 1400 to the user terminal 103 via the network
102 to display the screen (STEP S009). The above-described
is the flow of the project progress prediction processing.
FIG. 16 illustrates an example of the output screen 1400.
[0115] FIG. 16 is a diagram illustrating an example of the
output screen. In FIG. 16, an example of the output screen
1400 is illustrated. In the output screen 1400, the prediction
establishment date field 1401, the project number field 1402,
the customer field 1403, the attribute value field 1404, the
delivery date field 1405, the process field 1406, a date field
1407, a completion mark 1408, a first LT probability distri-
bution graph 1409 and a second LT probability distribution
graph 1410.

[0116] In the prediction establishment date field 1401, the
information on the prediction establishment date designated
by the user is displayed. In the project number field 1402, the
project number of the prediction target project is displayed.
In the customer field 1403, the customer name of the
prediction target project is displayed. In the attribute value
field 1404, the attribute value of the prediction target project
is displayed. In the delivery date field 1405, the delivery date
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of the prediction target project is displayed. In the process
field 1406, the target process is displayed. In the date field
1407, the date is displayed. For each process, the completion
mark 1408, or the first LT probability distribution graph
1409 and the second LT probability distribution graph 1410
is displayed.

[0117] The completion mark 1408 is provided at the
position of the date corresponding to the completion date of
the completed process. The first LT probability distribution
graph 1409 is provided at the position of the date corre-
sponding to the completion date of the process next to the
completed process, that is, the process in progress, with the
date on the horizontal axis and the probability on the vertical
axis. The second LT probability distribution graph 1410 is
provided at the position of the date corresponding to the
completion date of the process one after next to the com-
pleted process, that is, the process not started yet, with the
date on the horizontal axis and the probability on the vertical
axis.

[0118] The above-described is the project progress predic-
tion system according to the embodiment of the present
invention. According to the project progress prediction
system, it is possible to predict the required completion date
of the product for each process with high accuracy, of which
the registration information including the delivery date of
the project changes frequently.

[0119] The project progress prediction device and the
project progress prediction system according to the embodi-
ment of the present invention generate the trend for each
feature amount of the log information and predict a required
completion date for each process by combining the trends
for each feature amount. In this way, it becomes possible to
predict the required completion date for each process with
high accuracy, which is not possible in the related art.

REFERENCE SIGNS LIST

[0120] 100 project progress prediction system
[0121] 101 project progress prediction device
[0122] 102 network

[0123] 103 user terminal

[0124] 104 database

[0125] 110 calculation unit

[0126] 111 attribute value selection unit
[0127] 112 past project extraction unit

[0128] 113 progress prediction unit

[0129] 114 input receiving unit

[0130] 115 output generation unit

[0131] 120 storage unit

[0132] 121 past project information

[0133] 122 feature amount information
[0134] 123 attribute value information

[0135] 124 ordered project information
[0136] 125 required completion date information
[0137] 126 set information

[0138] 130 communication unit

[0139] 1400 output screen

1. A project progress prediction device comprising:

a storage unit that stores log information which is a
change history of an attribute value of a project and a
feature amount of a delivery date including the number
of elapsed days for each process;

an attribute value selection unit that selects an attribute
value having a predetermined correlation with the
delivery date of the project using the log information;
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a past project extraction unit that extracts a completed project, the attribute value selection unit selects a
project having the attribute value similar to that of a combination of the attribute values such that the cor-
prediction target project from the storage unit using the relation of the attribute value using an inter-class error
selected attribute value, and estimates a lead time for and an intra-class error with the delivery date is equal
each of the feature amounts for non-completed pro- to or greater than a predetermined value for a plurality
cesses of the prediction target project using the feature of combinations of the attribute values and a confidence
amount of the delivery date of the extracted completed interval satisfies a predetermined criterion when the
project; and attribute values are combined in an order of high
a progress prediction unit that integrates the estimated correlation.
lead times between the feature amounts and predicts a 6. The project progress prediction device according to
probability of a required completion date for each claim 1,

process of the prediction target project.

2. The project progress prediction device according to

claim 1,

wherein the attribute value selection unit extracts the
feature amount relating to at least the number of
elapsed days for each process of the project from the
log information, and estimates a lead time which is
based on the number of elapsed days for each of the
non-completed processes of the prediction target proj-

wherein, in processing for integrating the estimated lead
times between the feature amounts, the progress pre-
diction unit integrates the estimated lead times between
the feature amounts using the Bayesian estimation and
predicts a probability of the required completion date.
7. The project progress prediction device according to
claim 1, further comprising:
an output generation unit that generates a completion date
of the completed processes of the prediction target

ect. . . . :
3 Th ect diction devi ding t project, and a probability of the required completion
claim 1 © project progress prediction device according fo date of the non-completed processes estimated by the

wherein the attribute value selection unit extracts the progress prediction unit, as an output.

feature amounts relating to at least the number of
elapsed days for each process of the project and the
number of times of changing the delivery date from the
log information, and estimates a lead time which is
based on the number of elapsed days for each process
and a lead time which is based on the number of times
of changing the delivery date, for each of the non-
completed processes of the prediction target project.

4. The project progress prediction device according to

claim 1,

wherein, in selecting the attribute value having a prede-
termined correlation with the delivery date of the
project, the attribute value selection unit selects a
combination of the attribute values such that the deliv-
ery date has a correlation equal to or greater than a
predetermined value with regard to a plurality of com-
binations of the attribute values and a repeatability
satisfies a predetermined criterion.

5. The project progress prediction device according to

claim 1,

wherein, in selecting the attribute value having a prede-

termined correlation with the delivery date of the L

8. A project progress prediction system comprising:

a storage unit that stores log information which is a
change history of an attribute value of a project and a
feature amount of a delivery date including the number
of elapsed days for each process;

an attribute value selection unit that selects an attribute
value having a predetermined correlation with the
delivery date of the project using the log information;

a past project extraction unit that extracts a completed
project having the attribute value similar to that of a
prediction target project from the storage unit using the
selected attribute value, and estimates a lead time for
each of the feature amounts for non-completed pro-
cesses of the prediction target project using the feature
amount of the delivery date of the extracted completed
project; and

a progress prediction unit that integrates the estimated
lead times between the feature amounts and predicts a
probability of a required completion date for each
process of the prediction target project.



