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IAA — Population Issues Working Party Qoe
Extract of the outline of a possible LTC paper
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1. Background: a) Reasons for importance of issue

 Longer lifetimes mean more people living to advanced ages

Medical advances enable chronic patients to live for many years

Lower fertility rates leading to fewer family caregivers and
sources of funding on a pay-as-you-go funding system

Family - increased mobility, financial/time strain on family
members

Pressures on hospitals and short-stay facilities to reduce stays

Costs will require an ever increasing share of GDP

In many countries, inadequate preparation for long-term care
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are covered, and how *
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I ations with universal health care (determined by proxy of 230% skilled birth attendance and 290% social
INSUrSNCeE Coverage)
Mations with legislated mandate for Universal heslth coverage, but which have not yet resched thresholds sbove




Age pyramids for the EU25 population in
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Living alone for people aged 60-79 and those aged 80+, Eurostat 2001 Census data
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Who is the majority in care? Women!
Source: International Expert Meeting “Monitoring

Long-Term Care for the Elderly” actuarial association of europe

More women survive to More women than men receive
old-age than men care: the case of home care
- Share of women among 65+ beneficiaries of home care
Gender ratio at the age of 65 (2006
g : ]I {2007 or most recent date)
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Family carers by gender and country
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CARP Canada advises to investigate ’ Qoe

Germany S LTC Insurance SyStem actuarial association of europe

October 21, 2011

Long wait lists, few homecare providers, and
expensive co-payments characterize feelings
toward long-term care (LTC) in Canada.........

The German Case e . :
Germany provides a good test case for alternate ways of fundlng and prowdlng LTC.
Germany’s population is aging even more rapidly than Canada’s. More than 20 percent
of the German population is over 65 and 5 percent of the population is over 80,
compared to Canada, where the numbers are 15 percent and 4.5 percent respectively.

The German model of separate insurance may or may not work in Canada, but as our
own population ages and budget deficits increase, we too will have to think hard about
creative solutions to healthcare challenges. If nothing else, Canada should take from
the German model the understanding that LTC requires political and economic
commitment and a common vision for aging.
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Labor force and working people which

contributes to the social insurance (in 1,000)

QQC
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The 5 pillar social insurance approach in ’ Qoe
Germany includes long term care
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The Social Long-Term Care Insurance (SLTCI) was introduced in 1995 and is one
of the main pillars of the German system of social insurances

_/\-

Welfare system

Introduced: | 1927 1889 1884 1883 1995
Unemployment retirement occupational health long-term care
insurance pensions accidental insurance insurance
insurance

Legal basis: The foundation of the German welfare system is laid out in the German
Constitution (Grundgesetz) that guarantees living in dignity.

14



Development of contributions to the ’ Qoe

SOC i a.l SySte m actuarial association of europe

Declining situation for the contributions for unemployment
Insurance, increasing payments for health and LTC- insurance

Table 1: Development of Contribution Hates for Social Insurances (in %)

1995 2000 2005 2009
Unemploviment Insurance .40 (5. 500 .50 2,80
Health Insurance* 13.20 (12,80} 13.60 (13.80) 14.20 (14.00) 14.00
Long-term Care Insurance 1.0 1.70 1. 70+ |
Pension Insurance 1560 19,30 19,50 18,410
Emplovess subject to social msurance 25,118 27,8526 26,178 27,560

contribution (in 1000

* values 1n brackets apply to East Germany

** amployees’ contribution is 0.25%points higher for childless people

Sourcer Federal Ministry of Labar and Social Affairs (2008

Caps for 2015 = 49,500 € p.a. for social health, & LTC (54,900 € p.a. threshold for private cover)
72,600 € (62,400 €) p.a. for pension & unemployment western (eastern) part

15



The majority of the population (90%) is covered Q Oe
In the SLTCI following the pay-as-you-go principle
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Covered people:

SLTCI covers roughly 90% of the people. The rest (ca. 10%)
are covered in the private long term care insurance.

Hint: Same benefits but a different contribution scheme

Contributions:

SLTCI: Afixed percentage of the salary / pension up to a certain
Income threshold, the so-called social insurance ceiling.
[pay-as-you-go principle]

Special regulations for unemployed people and other special
groups of people (e.g. get payments from welfare etc.)

Private: Premiums calculated by age and level premium
— limited by the maximum premium of SLTCI
[deferred benefit coverage principle incl. premium adjustment]

16



hly 70% of the cared people are cared QOG
me in Germany 2009 — 67% women
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2.34 million total number of cared people in 2009

Provided inpatient:

717 000 (31%)
[75% women]
by relatives: YT th? help.of
1.07 million professionals:
' 555 000
12 000 care provider 11 600 institutions
with with
269 000 employees 621 000 employees

If we assume that one relative takes care of the cared person, than the
rational of cared people and people providing the service is 1:1
Questions: Is this market relevant for the GDP?

17



Long-term care Is a partially comprehensive
Insurance with the aim to cover the basic needs

QQC
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Therefore, special public long-term care assistance as part of social welfare was

not abolished but its relevance decreased significantly

Figure 1: Special Public Long-term Care Assistance: Reciplents and Expenses (1001 to 2007)
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Source: Federal Bureau of Statistics (20004}, p. 37, own representation
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Key elements of SLTCI ’ QO@
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1. Gender independent premiums
2. No payments for child

3. Special regulations for other groups:
- Students
- Unemployed
- Civil servants

4. Payment for married couples = 2x or 1x contributions*

5. Contributions of the salary (~2% with cap**)
are shared with the employer (50[50)***

* The none working part is free of charge
** Cap for 2015 =69,600 € p.a. [ x 2% / 12 ~ 116 € = 58 € p.m. (= 50|50)]
*** For retires instead of the salary their pensions are used

20



nal private calculus for long
urance individual based o QQ@
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Whole life level premiums - Building of age provisions

Claims

Old age provision

Premium

Age

Age of inception

21



cteristics in private LTC ’ Ooe

vew steep prOfiIes actuarial association of europe

Gender dependent net premium P, resp. P,

12.000,00

ﬁ Female

10.000,00 /
2.000.00 / Male
£.000.,00

P(x]
4.000.,00 Plv)
2.000.00
I:I,I:”:I frrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrerrrrrrrrrrrrrrrrrrrrrrrrrrrrrrond
G)N Lo = =i oo ™ L = o £ ™ 1O = =T oo ™ L0 = o
c)l""'\-l | i M M =i =t (H] (H] (H] Lo 1O e == ca £ ()] ()]
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Gender independency:

-> Not so complicated, use “interpolation” ’ Ooe

Shift the male premium a little bit upwards (multiply with the factor C,,) and add
for all ages the mistake (equalization)

- P.(age):=
0.6 x P(female) + 0.4 x P(male)*

Female

Male

—_— P (age]

-

=

oo™ o s oM oD s BN oD s oD D osr BN o O
&E = = = ™M M Mo o D 0 e M M 00om

* For private German LTC a slightly different algorithm is used
23



Childs for free and special groups: 0
-> Not a big issue ooe
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Shift the age independent premium a little bit upwards (add amount for child)

—> P,(child+special groups):=
Pi(age) + Cchild+special groups — Pl{zge]

PZ{Child
+special
graups)

W o O oo 0o
il B i
=1

Children are for free and special groups e.g. students has reduced contributions.

24



Married couples — one for free? 0
- Use a compromise ooe
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For married couples the maximum is set to 1.5 x maximum amount of SLTCI

- P;(married couples):=

. . PZ(Child +
PZ(Ch|Id+SpeC|aI gI’OUpS) + Cmarried couples |

zpecial
groups)

— P3imarried
couples)

o o= 00
— o~ — ™

= o=+ 0
m M M

w o i LW O e e B O T o O e T ol O O
&E ™4 o =F U W w W M~ - 000 m

SLTCI married couples: Payment for married couples = 2x or 1x contributions.

The none working part is free of charge.
25



Capped premium via SLTCI: 0
- Challenging job (iteration used) QOG

actuarial association of europe

For including the cap from SLTCI iteration algorithm is necessary, to find the right age

> P(I—TCI?:: —P3(married
Ps(married couple) + Cg ¢ cqp couples)

——P(LTC)

w
=18
=1

Cap for 2015 =69,600 € p.a. [ x 2% / 12 ~ 116 € = 58 € p.m. (= 50/50)]

Hint: For the above cap costs must be taken into account.
26



How to handle portfolio differences? ’
- Various pooling mechanism

QQC
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Why there is a need for a pooling mechanism ?

Insurance companies may have:

- different age structure of the insured portfolio,

- different financial burden because
- premium-free children,
- premium limitations for married couples,
- premium limitation for single persons,

- different portfolio mix of males and females,

- different mix of the risk structure

Hint: Roughly 40 private health insurer are within the pool

27



A quite successful story
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Strong development of the aging reserve in private LTC.

Starting at 500 Mio. raising up to approximately 25 bn € in 2013
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Next steps in SLTCI in Germany ’ Qoe
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After evaluating the last 20 years, following improvements are
identified:

- Include a care level for dementia

- Adjust the care levels and payments

- Improve the categorization mechanism

- SLTCI-Reform 2016

- The private LTCI has to follow. Again a challenging job,
but today a strong data base is available

- Some consequences for the calculus in case of an adverse
scenario (increased length of stay in each care level)

29



Capped premium via SLTCI:
-2 First non cap age moves to the left (ok)
-> No solution because all ages are caped (?)

®Qaqe
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For including the cap from SLTCI iteration algorithm is necessary, to find the right age

> P(I—TCI?:: —P3(married
Ps(married couple) + Cg ¢ cqp couples)

——P(LTC)

w
=18
=1

Cap for 2015 =69,600 € p.a. [ x 2% / 12 ~ 116 € = 58 € p.m. (= 50/50)]

Hint: For the above cap costs must be taken into account.
30



Application to other markets possible? (1/2) ’ Qoe
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Current situation in other markets:

- Rapidly aging population (= GER 1995)

- No social scheme for LTC coverage (= GER 1995)

- Private LTC (sum insured) insurance products available (z GER 1995)
- Low infrastructure to provide professional care (= GER 1995)

- Care giving activities are provided mostly by relatives (= GER 1995)

- Weak statistical information available (= GER 1995)

e - Similar to GER 1995 ?

Application possible? Yes! How?
-SLTCI for people with a salary lower some threshold X on a
“pay as you go principle” similar to the German SLTCI
- Private LTCI (same benefit = SLTCI) for people with a salary > X
level premium based
- All people should be insured (e.g. child, civil servants, self employed etc.)

31



Application to other markets possible? (2/2) ’ Qoe
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Some advantages

- Move forward to an universal heath system

- Managing active on of the aging problems

- Improve the situation of the elderly and the care givers

- Creates a quite huge industry (professional care provider, care giver,
Impatient care, care article supplier etc.)

- Private / social partnership to balance the payments

- Relax the situation of the relatives

Some necessary pre-requisites and conditions

- Right on SLTCI must be fixed in the social scheme - legal aspects
must be solved (= contributions for LTC insurance are tax deducting)

- Private LTCI must include the right to adjust the premium under some
predefined given conditions (regulatory aspects needs to be solved)

32



Questions

E-Mail: ulrich.stellmann@ergo.de
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Back up

Application of K-means clustering
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Comparing LTC Systems in Europe
Which methodology was used?

1. In a first step we used ordinal scaled/pseudo-metric variables to obtain an

Index for the organizational depth (Xi) and the financial generosity (Yi) of

LTC systems. The indices were derived as follows:

Organization dept/: X; = 5i=; 0;;. i=1,..22 (1.1)

Financial generosity: Y; = Yt Fr:. i=1,..22, (1.2)

Where 1 indexes the 22 countries of our dataset, Oj, are the organizational
variables and Fk are the financial variables using the following variables.
2. In the second step, the results was clustered using usual cluster

algorithms (for example: K-means clustering)

Source: A Typology of Long-Term Care Systems in Europe ENEPRI Research Report No. 91/August 2010
ENEPRI = European Network of Economic Policy Research Institutes



Comparing LTC Systems in Europe C\f\e
Selection of used variables [liae
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The selection of variables is crucial when designing a typology. To identify and select the
variables for deriving the indices of organizational depth (Xi) and financial generosity (Y1),
we applied a four-step process:
1) identification of relevant topics from the literature plus some additions we
deemed necessary;
2) definition of variables that a) describe those topics and b) can be used in
the typology;
3) checks on the availability, quality and comparability of the corresponding
information; and
4) attempts to find close substitutes for desirable variables with insufficient
availability or quality of information
—> This procedure resulted in six variables describing the organization of LTC systems
- means-tested access, entitlement, the availability of cash benefits, the choice of
provider, quality assurance and integration
and two variables characterizing the financing of LTC systems

- public expenditures for LTC as a share of GDP and cost sharing

Source: A Typology of Long-Term Care Systems in Europe ENEPRI Research Report No. 91/August 2010

ENEPRI = European Network of Economic Policy Research Institutes 36



Comparing LTC Systems in Europe Qoe
Some of the used organization variables
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Availability of cash benefits:
Overall, 16 out of the 21 countries have some form of cash benefit. Only in Bulgaria,
Denmark, Hungary, Romania and Sweden do cash benefits not exist.

Choice of provider (depends on national definition):

Generally, free choice of provider is widespread in European LTC systems. The majority of
the systems offer free choice of provider in both institutional and home-based care. In
Denmark, Italy and Spain free choice of provider is limited to home-based care. It is only in
Finland that care recipients cannot freely choose a provider.

Quality assurance:

In general, the vast majority of the European LTC systems have introduced mandatory quality
assurance in institutional care and home-based care. The Czech Republic and Hungary have
mandatory quality assurance only in home-based care, while Latvia has it only in institutional
care. In Austria, Finland and Slovenia, mandatory quality assurance does not exist in any
setting of care.

Source: A Typology of Long-Term Care Systems in Europe ENEPRI Research Report No. 91/August 2010

ENEPRI = European Network of Economic Policy Research Institutes 37



Comparing LTC Systems in Europe Qoe
The financial variables
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Cost sharing:

This variable describes the financial burden of private households/care recipients for
LTC services. Private households not only provide informal care but also substantial
financial means for care provided in institutions and at home. LTC services provided
In institutions are usually covered partly by the public system and partly by private
households. Cost sharing by the care recipients may be linked to the retirement
Income or the care recipients may pay an accommodation charge.

Public expenditures as a share of GDP:

This variable can be seen as a measure of the generosity of an LTC system. The
more a country spends on LTC the more services/service capacity are supposedly
available. Public expenditures are the most important source of financing for LTC
services in almost all countries. Nevertheless, public spending on long-term care is
still relatively low as a proportion of GDP, when compared with public spending on
health care (OECD, 2005).

Source: A Typology of Long-Term Care Systems in Europe ENEPRI Research Report No. 91/August 2010

ENEPRI = European Network of Economic Policy Research Institutes 38



Comparing LTC Systems in Europe
Transfer qualitative data into quantitative system

®Qaqe
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Table 7. Descripiion and coding of variables

Variable

Value

3

-

1

MMeans-tested access to pulblicly

financed FIC/HABC

Mo means-teshad
access to either FIC
or HBC

No means-tested
access to FLC;
means-tested access

to EIHC

Means-testad acceass
to both FIC and
HEC

Is there an entitlemment that applies

to FIC/HC/HICT

Entfitlements apply
to both FIC and
HEC

Mo entitlsrnent
applies to FIC;
entitlement applias

to EIBC

Mo entitlemsnt
applies to either FIOC
or HBC

Accailabality of caszh benefits

Caszh benefits 1n
both FIC and FIBC

Cash bensefits in

either FIC or HBC

MNo cash benefits

Can recipients choose the provider

fraely i FIC/HBCT

Free choica of
provider in both FIC
and HBC

Mo provider choice
im FIC; fHreas choica
of prowader 1inm HBC

MNo provider choica
in either FIC ox
HEBC

Duality asswrance mm FIC/HC/EINC

iz mandatory

Mlandatory guality
assurance in both

FIC and HEC

Mlandatory guality
assurancs i FIC or

HEC

MNo mandatoiry
aaality assurance 1n

eithar FIC o HBC

Droality of coordmation berwean
LTC and cther services 13 ..

Rather good — there
might be some
orzanizaticnzl
challenge= for the
individaal but they
are usually not too
SEvere

Fathear poor —
provizion of care 1=
fragrmmentad zmd
often can pose a
challengze for
(prospactival care
recipients

WVary poor —
provision of care 1=
very frazmented and
poses reguwlar or
zevera challenges
for (pro=pective)
CAle reciplents

Formal care recipients have to

share costs for FIC/HCO/HINC

Cost sharing in FIC;
e cost sharing

HC or HINC

Cos=t sharing im FIC
and HC; no cost
sharing 11m HINIC

Cost sharnng im FIC,
HC zmd HINC

=] 4+

K]

z 1

Puklic expenditure on LTC as a
share of GD'P

2% =55
miore

1.5—2%=

1—-1.5%%

0.5—-1%a

Lass than
0.5%%

MNore: FIC refer= to formal mstitaticonal care, HC to home care, HBEC o home-basad care (home care — home
mnsing cara)] and HINC to hopee pursins care.

Source: A Typology of Long-Term Care Systems in Europe ENEPRI Research Report No. 91/August 2010
ENEPRI = European Network of Economic Policy Research Institutes
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Comparing LTC Systems in Europe
Results in detail for the two indices

QQC
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Table 4. LTC system characterisiics by countr)
Countries Organisational depth X Financing generasity Y;
Mean:- Entitlement Cash Choice Quality Integration Efmt P.'”h]“
tested benefits asiurance Total sharing | expenditure: Tatal
Austmia 3 1 3 3 1 3 14 1 3 4
Belzinm 3 3 3 3 3 3 18 2 4 b
Bulzaria 3 3 1 3 3 2 15 | 1 2
Czach Republic 3 3 2 3 2 2 15 | 1 2
Denmark 3 3 1 2 3 3 15 3 4 7
Enzland 1 2 3 3 3 2 14 2 2 4
Estoniz 3 3 3 3 3 2 17 1 1 2
Finland 3 3 3 1 1 3 14 1 4 5
Franca 3 3 2 3 3 2 16 2 3 5
Crermany 3 3 2 3 3 2 16 3 2 5
Huneary E E 1 3 2 1 13 2 1 3
Italy | 3 3 2 3 2 14 2 4 ]
Lamvia 1 3 2 3 2 3 14 3 1 4
Lithnania | 3 2 3 1 2 12 1 2 3
Tha 3 3 2 3 3 2 16 1 5 ]
Poland 1 3 2 3 1 2 12 1 1 2
Pormzal na na na na ik na na na na na
_Eomanis 2 | 1 3 3 1 11 2 1 3
Slowakia 3 3 2 3 3 2 16 2 1 3
Slowvenia 3 3 3 3 1 2 15 2 3 5
Spain 1 3 3 2 3 2 14 2 2 4
Swedsn 3 3 1 3 3 3 16 1 5 b

N
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Comparing LTC Systems in Europe Qoe
K-means clustering - The Algorithm (MacQueen,1967)
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K-means a simple unsupervised learning algorithms that solve the well known
clustering problem. The procedure follows a simple and easy way to classify
a given data set through a certain number of clusters (assume k clusters) fixed
a priori. The main idea is to define k centroids, one for each cluster. These
centroids shoud be placed in a cunning way because of different location
causes different result. So, the better choice is to place them as much as
possible far away from each other. The next step is to take each point
belonging to a given data set and associate it to the nearest centroid. When no
point is pending, the first step is completed and an early groupage is done. At
this point we need to re-calculate k new centroids as barycenters of the
clusters resulting from the previous step. After we have these k new centroids,
a new binding has to be done between the same data set points and the nearest
new centroid. A loop has been generated. As a result of this loop we may
notice that the k centroids change their location step by step until no more
changes are done. In other words centroids do not move any more.

Finally, this algorithm aims at minimizing an objective function, in this case a
squared error function. The objective function
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The algorithm is composed of the following steps:

1.

Lid b

o EN

T

Place K points into the space represented by the objects that
are being clustered. These points represent initial group
centroids.

Assign each object to the group that has the closest centroid.
When all objects have been assigned, recalculate the positions
af the K cenrroids.

Repear Steps 2 and 3 wnril the cenrroids no longer move. This
prodiuces a separation of the objects into groups from which
the metric to be minimized can be calculated,

Finally, this algorithm aims at minimizing an objective function, in this case a squared error function. The
objective function

where

L =»

J= 33 |W e, ||2 |

=1 il
i

. a \ \ \
xf‘? . ; || is a chosen distance measure between a data point %' and the cluster centre

;.15 an indicator of the distance of the » data points from their respectrve cluster cenfres.
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An example

Suppose that we have n sample feature vectors x,, x,. ..., X all from the same class, and we know that they fall into k
compact clisters, k < n Let m, be the mean of the vectors in cluster i If the clusters are well separated, we can use a
minimum-distance classifier to separate them. That is. we can say that x is in cluster i1f || x - m, || is the minimum of all the k

distances. This suggests the following procedure for finding the k means:

+ Make imitial guesses for the means m.. m,. ... m

1
» Until there are no changes in any mean
> Use the estimated means to classifv the samples into clusters
> Forifrom 1tok
» Replace m, with the mean of all of the samples for cluster i

k

> end for
+ end until

Here is an example showing how the means m, and m., move into the centers of two clusters.

Start m-

Start: m;
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