DESCRIPTION

TITLE OF INVENTION: METHOD FOR EVALUATING STORE BY
COMBINING RELEVANT INDEXES OF SORROUNDING

ENVIRONMENT OF STORE

TECHNICAL FIELD

The disclosure relates to the technical field of commercial evaluation of
stores, in particular to a method for evaluating a store by combining relevant
indexes of surrounding environment of the store.
BACKGROUND ART

Commercial users usually need to have objective understanding of
geographical environment, business environment and crowd around an
evaluation point when they conduct actions such as store location, user grouping
and profile, and off-line store comparison tests, so as to facilitate evaluation
operations. A large-scale store spatio-temporal index is a series of large-scale
store geographical environment thematic scores with certain business guiding
significance and related indexes for measuring people's travel convenience and
comfort, abstracted by statistical modeling of surrounding geographic
information and weather data, which perfectly meets needs of the commercial
users, helps them to have an objective and clear view of the surrounding
environment of the store, and improve efficiency of its evaluation operations.

Currently, most of the evaluation operations are to collect geographical



information through field survey by personnel, and then get regional geographical
environment scores by means of expert evaluation and voting. Field collection of
information by personnel consumes a lot in terms of personnel cost and time cost
and it cannot be ensured that information collection is complete, which cannot be
used as an evaluation method for a large area. Moreover, the geographical
environment scores obtained by expert evaluation is too subjective and an
evaluation result is seriously affected by personal factors.

SUMMARY

A method for evaluating a store by combining relevant indexes of
surrounding environment of the store is provided in the disclosure provides,
which can effectively solve problems in the background art that field collection
of information by personnel consumes a lot in terms of personnel cost and time
cost and it cannot be ensured that information collection is complete, which
cannot be used as an evaluation method for a large area, and the geographical
environment scores obtained by expert evaluation is too subjective and an
evaluation result is seriously affected by personal factors.

In order to achieve above objects, the disclosure provides a following
technical scheme: a method for evaluating a store by combining relevant indexes
of surrounding environment of the store, which mainly quantifies a thematic score
of geographical environment with business value and strong interpretability from
geographical information, and evaluates an operation condition or operation

demand ability of the store by combining the geographical information and



related natural features as index scores, so as to provide a reference for a business
scene of the store.

the method includes following evaluation steps:

S1, collecting geographic information data around an off-line store;

S2, statistically modeling subjects around the off-line store;

S3, reasonably extracting a thematic feature index SSTI;

S4, establishing a linear regression model evaluation system; and

S5, applying the thematic feature index SSTI to real business scenarios.

According to the above technical scheme, the collecting the geographic
information data around the off-line store in the step S1 mainly includes obtaining
geographic information around a target store by using different data sources, and
the geographic information mainly includes environmental information around
the store and related natural features.

After the geographical information is obtained, facilities near the target store
are divided into eight categories of themes: transportation, residence, shopping,
food, tourism, life, work and entertainment. Meanwhile, for each of themes, a
number of facilities of this theme near the target store and their distance
information from the target store are obtained.

According to the above technical scheme, the statistically modeling subjects
around the off-line store in the step S2 mainly includes establishing a theme
intensity model and a theme aggregation model, and combining results of the two

models to generate a large-scale spatio-temporal index under the theme.



This disclosure mainly takes data of a certain brand as an example, the linear
regression model is combined to verify impact of the large-scale time-space index
on a passenger flow. After it is verified, the large time-space index can be applied
to a real business scene of a brand, which helps improve evaluation efficiency of
the brand on the surrounding environment of the store, and finally serves as an
important reference for demand of store location.

According to the above technical scheme, specifically, in the statistically
modeling in the step S2, a theme score of environment at a store's geographical
location is affected by count intensity and aggregation of points of interest of a
theme around the store, and by taking the POIs (Point of Informations) around
the store as a sample, a following model is established for distribution of the POIs
of the theme around the store:
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in which

s indicates the store;

t indicates the theme, including eight categories: transportation, residence,
shopping, food, tourism, life, work and entertainment;

Loc (POIES))indicates the distribution of the POIs of the theme around the
store;

B (pgs))indicates an intensity model of the POIs of the theme around the

store, which obeys a Bernoulli distribution;



pgs) indicates a probability parameter of the intensity model for the POIs of
the theme around the store, which conforms to a beta distribution;

a;, Brindicate variables of an intensity parameter distribution model;

N (0, Zt(s))indicates an aggregation model of the POIs of the theme around
the store, which obeys a two-dimensional normal distribution;

Zt(s)indicates variance of the aggregation model of the POIs of the theme

around the store, which conforms to a Gaussian distribution and satisfies Zt(s) =

2
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the POIs; and

U, A¢indicates variables of an aggregation parameter distribution model.

According to the above technical scheme, in the step S2, a model-based
computing process includes an input, an output and a computing process, which
are specifically as follows:

input: t, which indicates an evaluation theme, including eight categories:
transportation, residence, shopping, food, tourism, life, work and entertainment;

m: a total number of evaluated stores;

nES): a number of POIs inquired for s stores of a theme t;

Nt(s): a number of times of POIs being inquired for the s stores of the theme

pES): an initial probability parameter of an intensity model for POI of the s

stores of the theme t;



O'ES)Z a standard deviation of distances between all of POIs of the s stores

of the theme t and the stores;

(Xi(s), yi(s)): coordinates of a i-th POI point near a s store relative to the
store;

a, B: an inter-store intensity model obeying a beta distribution a priori, «a, 3
being variables of the model;

1, A: an inter-store aggregation model obeying a Gaussian distribution a
priori, W, A being variables of the model; and

output: SSTIt(S): a score of s stores under the theme t.

According to the above technical scheme, the computing process in the step
S2 is as follows:

1), the process is executed for each t;

2), a cycle begins;

3) in the intensity model, intensity of the POIs of the theme around the store

obeys the Bernoulli distribution, its probability parameters obey the beta

distribution, and a joint probability density function of the intensity model is:
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4) according to maximum likelthood estimation, a partial derivative of

B(a, B, p) about p issetto0,and p for the theme is expressed as p;, where the

probability parameter of the intensity model of each store is pgs);



5) in the aggregation model, the POIs of the theme around the store obey the
two-dimensional normal distribution, variance of the aggregation model of the

POIs obeys the Gaussian distribution, and a joint probability density function of
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aggregation is:

6) according to maximum likelithood estimation, a partial derivative of
N (A y,0)about ¢ issetto 0, and o for the theme is expressed as o, where a
standard deviation of the aggregation model of each store is GES),

7) a probability parameter of the theme intensity model pgs)and a standard
deviation of the aggregation model O',ES) for the theme t of each store are
obtained;

8) the cycle ends;

9), a linear regression model is constructed with store information and real-
time weather data as independent variables and with passenger flow data as a
dependent variable;

10), R%<-coefficient of determination;

11), AlC<-akaike information criterion;

12), BIC<-bayesian information criterion;

13), a computing method of the theme score SSTI(S) (S)IS defined;

14), the process is executed for each t;



15), a cycle begins;

16), a theme score of the theme tof each store is obtained;

17), the theme score is added to the linear regression model;

18), RZ, AIC, and BIC, after adding the theme score are obtained;

19), the cycle ends;

20), when effect of RZfor respective themes t is not significantly improved
or AIC; istoo large or BIC; is too large;

21), a cycle begins;

22), a computing method of the theme score is redefined to perform steps 14
to 19;

23), R%, AIC, and BIC, are observed;

24), until the effect of RZ for respective themes t is significantly improved
and values of AIC; and BIC; are reasonable;

25), the cycle ends;

26), a score SSTIES)of a corresponding t is reserved; and

27) SSTIES) can be applied to real business scenarios such as location

selection and grouping of stores of the brand, and provide reference for the theme
score in all dimensions for evaluators to choose an optimal geographical
environment.

According to the above technical scheme, the reasonably extracting the
thematic feature index SSTI in the step S3 mainly includes estimating ﬁgs)and

GES) for each theme and each store by using maximum likelihood estimation.



Specifically, a greater f)gs)indicates larger count intensity of the POIs of the

theme around the store, and a larger GES) indicates larger aggregation of the POls

of the theme around the store, and a following SSTIES) is defined to describe the

distribution of POIs under the theme of the store:

p(S)
SSTIY = ==
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in which f)gs)is a probability parameter of the intensity model of the POIs
of the theme t around the store s estimated by MLE; and
~(s):

0, ’1s a standard deviation of the aggregation model of the POIs of the

theme t around the store s estimated by MLE, and a higher score SSTIES) of

the store indicates a more obvious thematic feature.

According to the above technical scheme, the establishing the linear
regression model evaluation system in the step S4 specifically includes selecting
an index that can be used for monitoring and can measure store's operation
conditions or operation objectives, such as a passenger flow and a sales volume,
and establishing a model by using geographic information indexes and other
related natural features so that rationality of the geographic information indexes
is reflected by fitting-degree gain of the model.

The linear regression model has good linear interpretation and feature
compatibility, has a complete numerical feature evaluation and inference
mechanism, and can simply describe gain of feature superposition, which has
natural adaptability to evaluating the large-scale spatio-temporal features of off-

line stores, and it does not need preconditions of a training set and a test set.



Therefore, the linear regression model is used to evaluate positive of negative
influence of independent variable features on dependent variables.

According to the above technical scheme, in the step S4, an index for
measuring fitting degree of the model is set as a coefficient of determination,
which indicates a percentage that can be explained by a regression relationship in
total variation of a target variable, and a closer numerical value of the index to 1
indicates better fitting effect. The akachi information criterion and the bayesian
information criterion can weigh complexity of the evaluation model and goodness
of fitting data of the model, and smaller numerical values of them indicates better
effect of the model.

The linear regression model is constructed with the store information, the
real-time weather data and eight types of geographical environment indexes as
the independent variables and the passenger flow data as the dependent variable.
After the eight types of geographical environment features are added into the
evaluation model separately, R? is improved, with most obvious effect for an
traffic index followed by an entertainment index and a tourism index,
interpretability of a target variable-passenger flow change is enhanced, and AIC
and BIC of all of the indexes decreases, indicating that the model fits well, with
no fitting phenomenon.

According to the above technical scheme, the applying the theme feature
index SSTI to the real business scenarios in the step S5 mainly includes

combining above inspection results to provide certain business guidance and

10



reference value for the brand in terms of store location and store grouping.

Under other similar conditions, location of a new store can first consider
places with convenient transportation and certain entertainment facilities, such as
a commercial complex near a subway entrance, and at the same time, sites such
as tourist attractions can also be considered. According to needs of realistic scenes,
the store's large-scale space-time index can quantify objective digital basis of the
surrounding environment for commercial users, and quickly improve operation
efficiency of geographical evaluation.

Compared with related art, the disclosure has following beneficial effects
that the disclosure 1s with a scientific and reasonable structure and safe and
convenient use.

1. By quantifying the geographical information and natural environment
around a target area into data in eight dimensions, including communication,
residence, shopping, food, tourism, life, work and entertainment, it is convenient
for users to quickly and efficiently grasp the surrounding environment, and
combined with the geographical information and related natural features as the
index scores, to evaluate the store's operating conditions or operating
requirements, and provide reference for real scenes such as store location, store
grouping and store management. In addition, the eight indexes can also serve as
a prediction feature of store operation, and the regression model can be used to
observe whether the surrounding environment has significant impact on a focused

index such as a passenger flow and a size of generated impact, and also have
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guiding significance to the business.

Meanwhile, use of statistical modeling, which is an efficient and stable way,
can greatly reduce personnel cost and eliminate influence of subjective factors.
Moreover, the large-scale spatio-temporal index is not opposed to expert
evaluation, and thus the large-scale spatio-temporal index can be used to assist
experts in making more scientific and objective evaluation, which facilitates
obtaining of better results and realizes quantification of a thematic score of
geographical environment with business value and strong interpretability from
the geographical information.

2. The linear regression model has good linear interpretation and feature
compatibility, has a complete numerical feature evaluation and inference
mechanism, and can simply describe gain of feature superposition, which has
natural adaptability to evaluating the large-scale spatio-temporal features of off-
line stores, and it does not need preconditions of a training set and a test set, so
as to improve operation efficiency of geographical evaluation more quickly.
BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are provided for further understanding of the
disclosure and constitute a part of the specification, and together with
embodiments of the disclosure, serve to explain the disclosure and do not
constitute limitation on the disclosure.

In the drawings:

FIG. 1 is a flowchart of steps of an evaluation method according to the

12



disclosure.
DETAILED DESCRIPTION

Preferred embodiments of the disclosure will be described below with
reference to the accompanying drawings, and it should be understood that
preferred embodiments described herein are only intended to illustrate and
explain the disclosure, but not to limit the disclosure.

Embodiment: As shown in FIG.1, the disclosure provides a technical scheme:
a method for evaluating a store by combining relevant indexes of surrounding
environment of the store, which mainly quantifies a thematic score of
geographical environment with business value and strong interpretability from
geographical information, and evaluates an operation condition or operation
demand ability of the store by combining the geographical information and
related natural features as index scores, so as to provide a reference for a business
scene of the store.

the method comprises following evaluation steps:

S1, collecting geographic information data around an off-line store;

S2, statistically modeling subjects around the off-line store;

S3, reasonably extracting a thematic feature index SSTI;

S4, establishing a linear regression model evaluation system; and

S5, applying the thematic feature index SSTI to real business scenarios.

Based on the above technical scheme, the collecting the geographic

information data around the off-line store in the step S1 mainly includes obtaining
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geographic information around a target store by using different data sources, and
the geographic information mainly includes environmental information around
the store and related natural features.

After the geographical information is obtained, facilities near the target store
are divided into eight categories of themes: transportation, residence, shopping,
food, tourism, life, work and entertainment. Meanwhile, for each of themes, a
number of facilities of this theme near the target store and their distance
information from the target store are obtained.

Based on the above technical scheme, the statistically modeling subjects
around the off-line store in the step S2 mainly includes establishing a theme
intensity model and a theme aggregation model, and combining results of the two
models to generate a large-scale spatio-temporal index under the theme.

This disclosure mainly takes data of a certain brand as an example, the linear
regression model is combined to verify impact of the large-scale time-space index
on a passenger flow. After it is verified, the large time-space index can be applied
to a real business scene of a brand, which helps improve evaluation efficiency of
the brand on the surrounding environment of the store, and finally serves as an
important reference for demand of store location.

Based on the above technical scheme, specifically, in the statistically
modeling in the step S2, a theme score of environment at a store's geographical
location is affected by count intensity and aggregation of points of interest of a

theme around the store, and taking the POIs around the store as a sample, a
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following model is established for distribution of the POIs of the theme around

the store:
Loc (POI®) 3 (p0) "X ¢ (0,5)
pgs) ~ B(ay, Be), GES) ~ N (ug, Ap)
in which

s indicates the store;

t indicates the theme, including eight categories: transportation, residence,
shopping, food, tourism, life, work and entertainment;

Loc (POIES))indicates the distribution of the POIs of the theme around the
store;

B (pgs))indicates an intensity model of the POIs of the theme around the
store, which obeys a Bernoulli distribution;

pES)indicates a probability parameter of the intensity model for the POIs of
the theme around the store, which conforms to a beta distribution;

a;, Byindicate variables of an intensity parameter distribution model;

N (0, Zt(s))indicates an aggregation model of the POIs of the theme around
the store, which obeys a two-dimensional normal distribution;

Zt(s)indicates variance of the aggregation model of the POIs of the theme

around the store, which conforms to a Gaussian distribution and satisfies Zt(s) =
2
(s)
(o 0
( ) and (O'(S)

2
¢ ) indicates variance of longitudes or latitudes of

the POIs; and
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U, Acindicates variables of an aggregation parameter distribution model.

Based on the above technical scheme, in the step S2, a model-based
computing process includes an input, an output and a computing process, which
are specifically as follows:

input: t, which indicates an evaluation theme, including eight categories:
transportation, residence, shopping, food, tourism, life, work and entertainment;

m: a total number of evaluated stores;

ngs): a number of POIs inquired for s stores of a theme t;

NES): a number of times of POIs being inquired for the s stores of the theme

pgs): an initial probability parameter of an intensity model for POI of the s

stores of the theme t;

GES): a standard deviation of distances between all of POIs of the s stores
of the theme t and the stores;

(xi(s),yi(s)): coordinates of a i-th POI point near a s store relative to the
store;

a, [B: an inter-store intensity model obeying a beta distribution a priori, «, 3
being variables of the model;

1, A: an inter-store aggregation model obeying a Gaussian distribution a
priori, 4, A being variables of the model; and

output: SSTIt(S): a score of s stores under the theme t.

Based on the above technical scheme, the computing process in the step S2

16



is as follows:

1), the process is executed for each t;

2), a cycle begins;

3) in the intensity model, intensity of the POIs of the theme around the store
obeys the Bernoulli distribution, its probability parameters obey the beta

distribution, and a joint probability density function of the intensity model is:

m —1+4n®
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4) according to maximum likelihood estimation, a partial derivative of
B(a, B, p) about p issetto0,and p for the theme is expressed as p;, where the
probability parameter of the intensity model of each store is pES);

5) in the aggregation model, the POIs of the theme around the store obey the
two-dimensional normal distribution, variance of the aggregation model of the
POIs obeys the Gaussian distribution, and a joint probability density function of
aggregation is:

: (o)
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6) according to maximum likelihood estimation, a partial derivative of
N (A y,0)about ¢ issetto 0, and o for the theme is expressed as o, where a

standard deviation of the aggregation model of each store is O'ES);
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7) a probability parameter of the theme intensity model pgs)and a standard
deviation of the aggregation model O'.ES) for the theme t of each store are
obtained;

8), the cycle ends;

9), a linear regression model is constructed with store information and real-
time weather data as independent variables and with passenger flow data as a
dependent variable;

10), R%<-coefficient of determination;

11), AlC<-akaike information criterion;

12), BIC<-bayesian information criterion;

(s)

13), a computing method of the theme score SSTIES) = 1%)is defined;
Ot

14), the process is executed for each t;

15), a cycle begins;

16), a theme score of the theme tof each store is obtained;

17), the theme score is added to the linear regression model;

18), R, AIC, and BIC, after adding the theme score are obtained;

19), the cycle ends;

20), when effect of Rfor respective themes t is not significantly improved
or AIC; istoo large or BIC; is too large;

21), a cycle begins;

22), a computing method of the theme score is redefined to perform steps 14

to 19;
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23), RZ, AIC, and BIC, are observed;

24), until the effect of RZfor respective themes t is significantly improved
and values of AIC; and BIC; are reasonable;

25), the cycle ends;

26), a score SSTLES)Of a corresponding t is reserved; and

27) SSTIES) can be applied to real business scenarios such as location
selection and grouping of stores of the brand, and provide reference for the theme
score in all dimensions for evaluators to choose an optimal geographical
environment.

Based on the above technical scheme, the reasonably extracting the thematic
feature index SSTI in the step S3 mainly includes estimating f)gs)and GES) for
each theme and each store by using maximum likelithood estimation.

Specifically, a greater f)gs)indicates larger count intensity of the POIs of the
theme around the store, and a larger 6&5) indicates larger aggregation of the POIs

of the theme around the store, and a following SSTIES) is defined to describe the

distribution of POIs under the theme of the store:

p(S)
SSTIY = ==
Ot

in which ﬁgs)is a probability parameter of the intensity model of the POIs
of the theme t around the store s estimated by MLE; and
~(s):

0, ’1s a standard deviation of the aggregation model of the POIs of the

theme t around the store s estimated by MLE, and a higher score SSTI.ES) of

the store indicates a more obvious thematic feature.
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Based on the above technical scheme, the establishing the linear regression
model evaluation system in the step S4 specifically includes selecting an index
that can be used for monitoring and can measure store's operation conditions or
operation objectives, such as a passenger flow and a sales volume, and
establishing a model by using geographic information indexes and other related
natural features so that rationality of the geographic information indexes is
reflected by fitting-degree gain of the model.

The linear regression model has good linear interpretation and feature
compatibility, has a complete numerical feature evaluation and inference
mechanism, and can simply describe gain of feature superposition, which has
natural adaptability to evaluating the large-scale spatio-temporal features of off-
line stores, and it does not need preconditions of a training set and a test set.
Therefore, the linear regression model is used to evaluate positive of negative
influence of independent variable features on dependent variables.

Based on the above technical scheme, in the step S4, an index for measuring
fitting degree of the model is set as a coefficient of determination, which indicates
a percentage that can be explained by a regression relationship in total variation
of a target variable, and a closer numerical value of the index to 1 indicates better
fitting effect. The akachi information criterion and the bayesian information
criterion can weigh complexity of the evaluation model and goodness of fitting
data of the model, and smaller numerical values of them indicates better effect of

the model.
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The linear regression model is constructed with the store information, the
real-time weather data and eight types of geographical environment indexes as
the independent variables and the passenger flow data as the dependent variable.
After the eight types of geographical environment features are added into the
evaluation model separately, R?is improved, with most obvious effect for an
traffic index followed by an entertainment index and a tourism index,
interpretability of a target variable-passenger flow change is enhanced, and AIC
and BIC of all of the indexes decreases, indicating that the model fits well, with
no fitting phenomenon.

Based on the above technical scheme, the applying the theme feature index
SSTI to the real business scenarios in the step S5 mainly includes combining
above inspection results to provide certain business guidance and reference value
for the brand in terms of store location and store grouping.

Under other similar conditions, location of a new store can first consider
places with convenient transportation and certain entertainment facilities, such as
a commercial complex near a subway entrance, and sites such as tourist
attractions can also be considered. According to needs of realistic scenes, the
store's large-scale space-time index can quantify objective digital basis of the
surrounding environment for commercial users, and quickly improve operation
efficiency of geographical evaluation.

Finally, it should be noted that the above is only preferred embodiments of

the disclosure, and is not intended to limit the disclosure. Although the disclosure
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has been described in detail with reference to foregoing embodiments, it is still
possible for a person skilled in the art to modify the technical schemes described
in the foregoing embodiments or to replace some of their technical features
equivalently. Any modification, equivalent substitution, improvement, etc. made
within the spirit and principle of this disclosure shall be encompassed within the

protection scope of this disclosure.
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CLAIMS

1. A method for evaluating a store by combining relevant indexes of
surrounding environment of the store, which mainly quantifies a thematic score
of geographical environment with business value and strong interpretability from
geographical information, and evaluates an operation condition or operation
demand ability of the store by combining the geographical information and
related natural features as index scores, so as to provide a reference for a business
scene of the store, wherein

the method comprises following evaluation steps:

S1, collecting geographic information data around an off-line store;

S2, statistically modeling subjects around the off-line store;

S3, reasonably extracting a thematic feature index SSTI;

S4, establishing a linear regression model evaluation system; and

S5, applying the thematic feature index SSTI to real business scenarios.

2. The method for evaluating the store by combining relevant indexes of
surrounding environment of the store according to claim 1, wherein the collecting
the geographic information data around the off-line store in the step S1 mainly
comprises obtaining geographic information around a target store by using
different data sources, the geographic information mainly comprises
environmental information around the store and related natural features; and

after the geographical information is obtained, facilities near the target store
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are divided into eight categories of themes: transportation, residence, shopping,
food, tourism, life, work and entertainment, while for each of themes, a number
of facilities of the theme near the target store and distance information from the

target store are obtained.

3. The method for evaluating the store by combining relevant indexes of
surrounding environment of the store according to claim 1, wherein the
statistically modeling subjects around the off-line store in the step S2 mainly
comprises establishing a theme intensity model and a theme aggregation model,
and combining results of the two models to generate a large-scale spatio-temporal
index under the theme; and

the linear regression model is mainly combined to verify impact of the large-
scale time-space index on a passenger flow, and after verification, the large time-
space index is applied to a real business scene of a brand, which helps improve
evaluation efficiency of the brand on the surrounding environment of the store,

and finally serves as an important reference for demand of store location.

4. The method for evaluating the store by combining relevant indexes of
surrounding environment of the store according to claim 3, wherein in the
statistically modeling in the step S2, a theme score of environment at a store's
geographical location is affected by count intensity and aggregation of points of

a theme around the store, and by taking POIs around the store as a sample, a
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following model is established for distribution of the POIs of the theme around

the store:
Loc (POI®) 3 (p0) "X ¢ (0,5)
pgs) ~ B(ay, Be), GES) ~ N (ug, Ap)
wherein :

s indicates the store;

t indicates the theme, comprising eight categories: transportation, residence,
shopping, food, tourism, life, work and entertainment;

Loc (POIES))indicates the distribution of the POIs of the theme around the
store;

B (pgs))indicates an intensity model of the POIs of the theme around the
store, which obeys a Bernoulli distribution;

pES)indicates a probability parameter of the intensity model for the POIs of
the theme around the store, which conforms to a beta distribution;

a;, By indicate variables of an intensity parameter distribution model;

N (0, Zt(s)) indicates an aggregation model of the POIs of the theme around
the store, which obeys a two-dimensional normal distribution;

Zt(s)indicates variance of the aggregation model of the POIs of the theme

around the store, which conforms to a Gaussian distribution and satisfies Zt(s) =
2
(s)
(o 0
( ) and (O'(S)

2
¢ ) indicates variance of longitudes or latitudes of

the POIs; and
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U, A; indicates variables of an aggregation parameter distribution model.

5. The method for evaluating the store by combining relevant indexes of
surrounding environment of the store according to claim 3, wherein in the step
S2, a model-based computing process includes an input, an output and a
computing process, which are as follows:

input: t, which indicates an evaluation theme, including eight categories:
transportation, residence, shopping, food, tourism, life, work and entertainment;

m: a total number of evaluated stores;

ngs): a number of POIs inquired for s stores of a theme t;

NES): a number of times of POIs being inquired for the s stores of the theme

pES): an initial probability parameter of an intensity model for POI of the s
stores of the theme t;

GES): a standard deviation of distances between all of POIs of the s stores

of the theme t and the stores;

(xi(s),yi(s)): coordinates of a i-th POI point near a s store relative to the
store;

a, [: an inter-store intensity model obeying a beta distribution a priori, a, 3
being variables of the model;

U, A: an inter-store aggregation model obeying a Gaussian distribution a

priori, 4, A being variables of the model; and
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output: SSTIt(S): a score of s stores under the theme t.

6. The method for evaluating the store by combining relevant indexes of
surrounding environment of the store according to claim 5, wherein the
computing process in the step S2 is as follows:

1), the process is executed for each t;

2), a cycle begins;

3) in the intensity model, intensity of the POIs of the theme around the store
obeys the Bernoulli distribution, with probability parameters obeying the beta

distribution, and a joint probability density function of the intensity model is:

B(a,B,p) = (FF(S;;fé))m< m (pES))(“_”nES)) (1 B pgs))(B—HNgs)_ngs)));

4) according to maximum likelihood estimation, a partial derivative of
B(a, B, p) about p issetto 0, and p for the theme is expressed as p;, wherein

the probability parameter of the intensity model of each store is pgs);

5) in the aggregation model, the POIs of the theme around the store obey the
two-dimensional normal distribution, variance of the aggregation model of the
POIs obeys the Gaussian distribution, and a joint probability density function of

aggregation is:

z () +(o1”)

(o) [ o o)
_ 1 — n 1 2(c
NAwo) = [lL, —}\me 222 i=tl 21.[(0?))2 e ( t )

6) according to maximum likelihood estimation, a partial derivative of
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N(A, u,0)about o is setto 0, and o for the theme is expressed as o, where a
standard deviation of the aggregation model of each store is O'ES);

7) a probability parameter of the theme intensity model pgs)and a standard
deviation of the aggregation model O'.ES) for the theme t of each store are
obtained;

8), the cycle ends;

9), a linear regression model is constructed with store information and real-
time weather data as independent variables and with passenger flow data as a
dependent variable;

10), R%<-coefficient of determination;

11), AlC<-akaike information criterion;

12), BIC<-bayesian information criterion;

(s)

13), a computing method of the theme score SSTIES) = p%S)is defined;

t

14), the process is executed for each t;

15), a cycle begins;

16), a theme score of the theme tof each store is obtained;

17), the theme score is added to the linear regression model;

18), R%, AIC, and BIC, after adding the theme score are obtained;

19), the cycle ends;

20), when effect of R2for respective themes t is not significantly improved
or AIC; istoo large or BIC; is too large;

21), repeated operations are performed in which
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22), a computing method of the theme score is redefined to perform steps 14
to 19;

23), RZ, AIC, and BIC, are observed;

24), until the effect of RZfor respective themes t is significantly improved
and values of AIC; and BIC; are reasonable;

25), the cycle ends;

26), a score SSTIES)of a corresponding t is reserved; and

27) SSTIES)is applied to real business scenarios such as location selection

and grouping of stores of the brand, and provide reference for the theme score in

all dimensions for evaluators to choose an optimal geographical environment.

7. The method for evaluating the store by combining relevant indexes of
surrounding environment of the store according to claim 1, wherein the
reasonably extracting the thematic feature index SSTI in the step S3 comprises
estimating f)ES) and 6&5) for each theme and each store by using maximum
likelihood estimation; and

a greater f)ES)indicates larger count intensity of the POIs of the theme around
the store, and a larger GES) indicates larger aggregation of the POIs of the theme

around the store, and a following SSTIES) is defined to describe the distribution

of POIs under the theme of the store:

(s)

SSTI® = 2
Ot

in which ﬁgs)is a probability parameter of the intensity model of the POIs

29



of the theme t around the store s estimated by MLE; and
Ggs)is a standard deviation of the aggregation model of the POlIs of the

theme t around the store s estimated by MLE, and a higher score SSTIES) of

the store indicates a more obvious thematic feature.

8. The method for evaluating the store by combining relevant indexes of
surrounding environment of the store according to claim 1, wherein the
establishing the linear regression model evaluation system in the step S4
comprises selecting an index that 1s capable of being used for monitoring and
measuring store's operation conditions or operation objectives, and establishing a
model by using geographic information indexes and other related natural features
so that rationality of the geographic information indexes is reflected by fitting-
degree gain of the model; and

wherein the linear regression model has good linear interpretation and
feature compatibility, has a complete numerical feature evaluation and inference
mechanism, and is capble of simply describing gain of feature superposition,
which has natural adaptability to evaluating the large-scale spatio-temporal
features of off-line stores, and does not need preconditions of a training set and a
test set; and the linear regression model is used to evaluate positive of negative

influence of independent variable features on dependent variables.

9. The method for evaluating the store by combining relevant indexes of
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surrounding environment of the store according to claim 8, wherein in the step
S4, an index for measuring fitting degree of the model is set as a coefficient of
determination, which indicates a percentage that is capable of being explained by
a regression relationship in total variation of a target variable, and a closer
numerical value of the index to 1 indicates better fitting effect; and the akachi
information criterion and the bayesian information criterion are capable of
weighing complexity of the evaluation model and goodness of fitting data of the
model, and smaller numerical values of them indicates better effect of the model;
and

the linear regression model is constructed with the store information, the
real-time weather data and eight types of geographical environment indexes as
the independent variables and the passenger flow data as the dependent variable;
and after the eight types of geographical environment features are added into the
evaluation model separately, R%is improved, with most obvious effect for an
traffic index followed by an entertainment index and a tourism index,
interpretability of a target variable-passenger flow change is enhanced, and AIC
and BIC of all of the indexes decreases, indicating that the model fits well, with

no fitting phenomenon.

10. The method for evaluating the store by combining relevant indexes of
surrounding environment of the store according to claim 1, wherein the applying

the theme feature index SSTI to the real business scenarios in the step S5
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comprises combining above inspection results to provide certain business
guidance and reference value for a brand in terms of store location and store
grouping; and

under other similar conditions, location of a new store first considers places
with convenient transportation and certain entertainment facilities, and according
to needs of realistic scenes, the store's large-scale space-time index quantifies
objective digital basis of the surrounding environment for commercial users, and

quickly improves operation efficiency of geographical evaluation.
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