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Abstract: Development in the area of smart mobile phones is still accelerating. The expansion of smart mobile phones will bring new
challenges and tasks to almost all industry areas. One of them will be the insurance industry. The clients will ask for new insurance
products according to their actual personal needs and surroundings that could be effect by using smart mobile phones. In this article we
try to predict such business opportunities in the new kind of insurance products development and its application. We focus on both the
business and the risk model because these changes will cause a massive movement in the way of premium calculation.
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1. Introduction it could be now by using smart phones and their applica-
tions.

The aim of this article is also situated to the changes
in the communication, business and risk shifts and some
i . additional questions in the insurance industry caused by
nowadays. The entrance of smart phones like Apple IPhonShabling of such new kind of personalized insurance pro-

disrot;?ir?rsw![ﬁeMn%?/:/leJ doer\t/llJCrﬁtS '?éﬁﬂlécfgn;n gﬁis;:ﬁ\ésvr?gducts with different computational model than current ones
y 9 . PPO y P . that are based on the central limit theorem, law of big num-
be in contact with their clients and how to sell them addi-

tional products and services. This development brings a bers and_statistics valid on the big number of clients con-
. o . > Alhected with big number of observations.

opportunity to almost all industry areas which are using

internet and web pages to communicate with their cus-

tomers. The usage of smart phones generally means that o ) )

the communication between the client and company will2. Communication and information transfer

be more personal, more tailored to the specific actual cli-

ent’s needs, faster and more flexible. As it has been mentioned, we can expect several changes
This brings the new challenges for the insurance com4n the insurance industry in the close future. First of all,

panies, as well. A new generation of insurance productdet us focus a little bit on the possible way of changes in

will appear to cover the risk of some real-world situations the communication with the clients. With rapid develop-

which the client has not covered yet but the client wantsment of smart phones market and number of smart phones

to do now face-to-face the potential danger. If we look for accessing to the internet it is more or less obvious that

a typical product of this new generation of insurance, thissmart phones are one of the main channels for the com-

can be short term insurance (just for a couple of hours) irmunication with the clients for servicing them and selling

the case of some unexpected event, e.g. the insurance oftaem new products. What is more frequently being seen is

potential broken leg if there is an ice outside on the paththe customization of this channel to the company special

This kind of insurance would not been effected so far, butneeds. We can generally distinguish two main possibilities

Advancement in the field of electronic contact with cus-
tomers and number of contact possibilities is quite rapid
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of customization of the communication between insurancehem into different groups. We can see that obtaining the

company and the clients: location and surroundings condition (with the client’s ap-

~Some companies are selecting the strategy that the oifi 0 T 1O 8 T BT COE S B BIER
ents will use some build-in internet browser to visit

their internet pages. Therefore, they are preparing thelzateSt activity, but also (e.g. with help of social networks)

mobile version of their internet pages with lower screeng?ga:ha;t;oué;hleel?:?gfgl?:rghuigli'r?n;S friends and locations
resolution and simplifier design and more accessible peop . gs. .
In fact, it can be said that what we propose is in some

for the smart phones clients. ;
_Other companies are developing special application giSense other (more developed) kind of model that uses the

rect for smart phones. This enables the clients to reacly surance company Progressive from Ohio USA in car in-

: : : .~ 'surance nowadays, see [4]. Thanks to the build-in compu-
needed functionality and bigger comfort more easily ters in the cars it monitors the data about kilometers run,

and on the other hand it enables to the providing com- T
pany the access to the client’s data saved in the phone verage speed and usgal plac_es of riding and another fac-
ors. Its clients can claim an insurance bonus (or can be

These approaches provide servicing the clients in a morexposed to the insurance malus) based on this data, when
comfortable way. However, the services themselves are unthey send them to the insurance company office. Although,
modified. But what if there can be whole new kind of in- this communication is in the off-line mode but our com-
surance products, which were previously not affordablemunication and information transfer using smart phones
because of the technological and information transfer li-will be in on-line mode. It is very important to do all the
mitations? We believe that there is a space for new prodata obtaining tasks, communication with the clients and
ducts in the insurance industry, tailored more specificallyrisk modeling (calculating premium) in short time period.
to the actual client's needs and surroundings. These prowhen the client wants to effect the insurance and go e.g.
ducts should fully benefit from the technology opportuni- parachuting, it is necessary to act very quickly because the

ties and data provided by the clients and their smart phoneslient cannot wait for a long time.

We imagine some specific real-world situations that
are time limited and are based on current conditions and

mind of the client. The client often cannot insure itself in 3.
advance because the important conditions would change or

the client did not know about the activity until now. These
kinds of situations may be e.g. sport activities (parachu
ting, sky diving) or more often just ordinary activities of
the everyday life (driving to work). Is it possible to insure
this kind of the client’s activity just a minute before it hap-
pens because of the client's actual decision? We strongly
believe itis. What is needed is just a smart phone. By using
it the client will apply for the insurance on the company’s
web pages or with some special company’s application.
But what is more, the company itself may collect addi-
tional data important for the insurance risk rate directly
with the aid of the smart phone.

Basic information for almost every insurable activity
that has been proposed is the client location and its con-
ditions (such as weather, traffic, geological lay etc.) How-
ever, people localization by using mobile phones (and es-
pecially smart phones) is becoming a usual thing and there
are a lot of theoretical studies concerning on this topic.
For example in [1] the authors are dealing with the idea
of monitoring the traffic density in the Bangalore (city in
India) based on the Nericell system and smart phones in-
cluded. There are also some practical results in this re-

New products principles

Having defined the possibilities of current communication
‘we may focus on the definition of the new kind of insuran-
ce products itself. We assume these main characteristics:

—The products will be more personalized - each client
has different needs in a time, so the products will be
more suited to the client's specific actual needs. The
products can be very time limited and can be valid even
just for several minutes or hours.

—The data needed by the insurance company for the pro-
ducts settings will be obtained in two ways - in classi-
cal way during the first (or any further) contact with
the client (the client will have to effect some general
insurance agreement with the company to provide the
services included and will afford basic data like sex,
age, health status or previous experiences present) and
in new technology way as it has been proposed above
(when actual client’s needs to insure occurs). The pro-
ducts and their prices will more depend on the client’s
surroundings and with the access to this information
via smart phones the potential involvement of this data
will growth rapidly.

search field, users of smart phones can use a service called—The insurance costs will be influenced by provided cli-

Google Latitude, see [2], for sending information about
their location and observing the locations of their friend.
And Baker in [3] describes the real application of mobile
localization system in the San Francisco city where the
company Sense Network is locating all its system’s par-
ticipants. This helps to build a map where we can distin-
guish what the users are doing through the day and divide

ent's data and it is obvious that some clients would
like to provide not so fully correct, true and complete
data set. Also the model should calculate with several
risks and uncertainties. In order to minimize the risks
the insurance company will value the client’s informa-
tion and privacy, which can be very sensitive for some
clients. So the clients would be naturally motivated to
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provide all the important, actual and correct data bywhereC;, = (Cy 1, .. .,CMA)T is the matrix of eigen-
some discount. It is simply. When the client will be vectors of the covariance matrix of the original data set
not willing to provide all required data, the risk model arranged as columns and order by eigenvalues, highest to
will be not so specific and it will have to count with lowest. The first principal componetif;, ; accounts for
some level of uncertainty. maximal amount of total variance and each following com-
—We assume each client to settle single payment or payponent accounts for maximal amount of variance that was
ment by installments as a form of compensation fornot accounted for by the preceding components, and is un-
overall overhead cost, e.g. handling, policy, data sto-correlated with all of the preceding components. This is
rage or operating (it will be settled by including the why only the first few components are retained. In order to
new client to the system). Moreover, there will be pay- determine the number of important components wé: set
ments for the insurance - premium - of actual and in-so that
dividual client’s needs. These will be settled in diffe- kg
; ; ; E =1 Z.g
rent manner. Current practice when clients are paying g >1—e 2)
with some delay via their banking account or on the Z’;il var(Yi, a,9)

branches should be changed in the way of immedi- - .
ate payment. The payments must be done via interne, e eliminate the last(, —kz) components. To determine

credit card or via special methods supoorted b smaré e importance of each variable, we use the absolute values
; P 0dS Supp y f first kp of each component's coefficient and we choose
phones in the moment of the client’s needs.

only firstkp of them. Using principal component analysis
we obtain the newk,, « kp data set matrixY'; p. Now let

4. Actuarial calculation for the product us find the most important variables to the resujtsthus
' P to the partitioning intaS;, 5, groups. It can be achieved by

The new kind of insurance products based on mentionednaximizing the generalized Rayleigh quotient, see [8],
principles will ask for new statistical approach to actuarial

calculations than are current ones, see [5] and [6] for ded';. p(ax,p) = —% , 3)
tails. Current life insurance models are based on mortality ay, pEk,pak,p

tables, probabilities of life and dying and technical interestwhereBkyD is the Y p between classes scatter matrix
rate. Though, they have no influence on the risk calculagnd E;. p is the Y, p within classes scatter matrix. The
tion for the sake of insured activities that come into beingproblem reduces to finding the weights which discriminate

presently. What is more, in the methods of general insuwell among groups according to various criteria (e.g. or-
rance mathematics with the law of big number we are alsahonormality). Hence, fok, = min(H — 1,kp), we find

not so interested because of required individual ingress tenhe eigenvectorsy, p 1, ..., ak, .k, Of Bi.p(Erp) ",
each application. which elements are called the canonical coefficients. Ac-
First of all we have to deal with the data reduction cording to a goodness-of-fit-parameter, Wilk's lambda, and
problem, because the company will derive via smart phoneg F-test of comparing the means, we choose only those
and additional sources much more information than is inwith the biggest eigenvalues. The most important variables
fact needed. For each client's need it is necessary to idenare marked by the absolute values of the elements of corre-
tify the set of key features within application data and be-|ation vector between original variables and the canonical
havioral attributes that significantly influence the end-resultariables as well as the canonical coefficients. By finding
death, the type of an accident or survival without conse-the features which optimally separate our clusters we ob-
quences. The features will be different according to thetain the newk,, = k), data set matrixY, ;. From the
type of activity, of course. Let the general contract with whole large set of possible attributes that we eventually
the K-th insurable actions include insurance claims  could collect to calculate the premium, we find those hav-
h=2,..., H, representing/ — 1 different accident types ing the greatest influence on the data set variability and
andu; as event without any claim. We assume that for the action result. Thus, the problem of obtaining the high
the k-th action there is the training or historical data set level data is considerable simplified because the insurance
available to our analysis formed i), x k4 matrix Yy 4 company may intend only in this way defined attributes.

T
a;, pBr,par,p

of k,, applications assigned to the clustéks, ..., Sk u Now we can focus on the net premium calculating of

representing.;, knowledge, and of thé, variables rep-  the new application represented by vec¥f arx,., =

resenting all possible attributes of the client and its sur-iy, , .~ Yt inn)T (Only mostimportank
sRn411 9 3 sKnm+1~M

roundings that may be obtained. Our aim is to choose only,rihutes for thek-th insurable action are involved). Our
the attributes that account for maximal amount of data to-4j s to find the probabilities of all possibte, results.

tal variance and play the most important role in specifyingence, we have to deal with the classification problem,
the result of the action. The dimension of a large numbergge [9]. We may apply the canonical discriminant analy-
of interrelated variables, while keeping as much informa-;s jn a similar manner as it has been introduced by fin-
tion as possible, may be reduced by using the principaljjng the most important features, but in this case to fin-

component analysis, see [7]. We transform ding partitioning of new element into existing groups. For
Zy, = CrYy 4, Q) the reason we construct thd; matrix of eigenvectors
®© 2012 NSP
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ag M,1s- - A% Mk, Of theBy 1 (Ey )~ matrix, where
kp =min(H —1, kar), By ar istheYy, 5 between classes
scatter matrix andy_ s is the Yy »s within classes scat-
ter matrix. The condition labeling the new individual into
Sk,n (up, result) takes the form

2 T TN
darn (M Y ar b, +1, My Y ar ) =

2 T TN
" darn (Mg Y ar ke, +1, My Y ar )

(4)

min
r=1

,,,,,

with the Mahalanobis distanaé,;;, and ther-th cluster
mean vectol x iz -

Another tool widely used for multi-class classification
is the functional discriminant analysis. However by using
both methods we set for the applicati¥i, ar,x, +1 Of the
k-th action the probability vector of possibly resuits -
Wk t1 = (W, (ko +1)15 » Wk, (k1) 1) . - We also set the
individual net premium as equal to the individual acciden-
tal loss through the medium of the results probabilities and
the appropriate sum insured level. With regard to adminis-
trational and implementation reasons we suppose that for
eachk-th event there aré; sum insured levels, ;
(e j1s---rewm) T, 7 = 1,...,ky, belonging to theu,
results. So, more transparently, for egeth sum insured
level we define the net premium as

Vi (Wi kp41) = Wk, (ke +1)1€k,j1 T - - - (5)
+Wk, (k,,+1)H Ck,jH -

Nevertheless, it is also possible to create the whole tariff

system. We may take advantage of the clustering analysis

and its non-probabilistid{-means method, see [10], and
for s = 1,...,k, iterative relocate the object¥ i s

= (YeMosiy- - YiMm.sky )L included in theY 5, matrix
into the T}, ; tariff classesj = 1,..., kr, by minimizing

the within-cluster variance. Because of result knowledge
of every measurement from the training data set we can
calculate for eacl}, ; class vector the meaamy, results
probabilitiesW;m- = (wkﬂil, ce 7@k,iH)T, i1=1,... kp.

The newY, ar 1, +1 application is being assigned into the
closestT}, ; class. Therefore, after choosing the sum in-
suredey ;, the net premium is given as

(6)

In fact, instead of net premium, the gross one will be
written. It will be given as the sum of the net premium, the
safety loading which covers the negative risk development,
the profit margin and some amount of money covering the
communication costs. The other costs will be compensated
by the payments specified at the moment of the general
contract conclusion.

Ukij = Wki1€k 1+ ...+ Wk iHCk jH-

5. Conclusion

In this article we proposed the set-up of new kind of in-
surance products as an affordable solution of close coo-
peration between the technology development on the field

of smart mobile phones and increasing abilities of obtai-
ning personal data. We were dealing with the information
transfer channels and with the new products basic business
and risk principles. Our proposed framework integrates the
net premium calculation with some methods of multivari-
ate statistics because current models of actuarial mathema-
tics are insufficient. By using principal component analysis
and discriminant analysis we were able to reduce the data
dimension while keeping essential features and as much of
information as possible. Finally, by solving classification
problem we calculated individual and tariff net premium

0

f the application reflecting the actual client’s needs.
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