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Abstract

All the institutions which share a commitment to serving clients with low-incomes that have
been excluded from the formal banking sector are part of the microfinance industry. The
Consultative Group to Assist the Poorest (the apex association of international donors who
support microfinance) regards microfinance as 7a powerful tool to fight poverty? that can help
poor people to 7raise income, build their assets, and cushion themselves against external
shocks?. Microfinance institutions (MFIs) have reached well over 100 million clients and
achieved impressive repayment rates on loans. Because of the increase in the scale of
operations, the concept and practice of microfinance have changed dramatically over the last
decade and the microfinance is increasingly adopting a financial systems approach, either by
operating on commercial lines or by systematically reducing reliance on interest rate subsidies
and/or aid agency financial support. The objective of this paper is to identify the need of a
support system for MFIs, select a domain for developing one such system and suggest an
approach to develop the system. The paper introduces the reader to three terms
?Microfinance?, 7Cash Management? and ?Decision Support System?. This introduction is
necessary as Microfinance is the chosen sector where the need for such a system is identified.
Cash management is the chosen domain for which this system will be used. Decision support
system is a technology which is used in different industries to develop such a system. The
paper further defines the methodology for developing such a system. This methodology
describes the tools and techniques which will be used to achieve the goal.

Index terms— microfinance, decision support system, system dynamics, cash management

1 Introduction

icrofinance industry has assumed great importance in the last decade. This is true not just for India but also
globally. This is because microfinance tries to empower the poor through its innovative approaches. Poverty
alleviation is the objective of all the underdeveloped nations. But the policies in place do not yield satisfactory
result. Microfinance in Bangladesh has shown good performance and therefore it is being replicated all over the
world. On the other hand technology is playing a vital role in giving livelihood access to the poor. Even UN has
emphasized the role of both micro credit and technology. This paper highlights the use of technology This paper
has targeted cash management process for improvement in Microfinance Institutions. As cash is the lifeblood
of the business. The paper suggests an approach (System Dynamics) to build the Decision Support System for
microfinance. It also helps the reader identify the tool to be used for this purpose. Finally the paper suggests a
research methodology for building the system.
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3 MICROFINANCE

2 1II

3 Microfinance

United Nations Millennium Goals state that by 2015 the number of people living in extreme poverty should
be half of what it was in 2000 (World Bank, 2000). The Consultative Group to Assist the Poorest (the apex
association of international donors who support microfinance) regards microfinance as ”a powerful tool to fight
poverty” that can help poor people to "raise income, build their assets, and cushion themselves against external
shocks” (CGAP, 2004a). Microfinance -financial services tailored to the poor (Despallier et al., 2011), spans a
range of financial instruments including credit, savings, insurance, mortgages and retirement plans, all of which
denominated in small amounts ??Khavul). Historically, efforts to deliver formal credit and financial services to
the rural poor in developing countries have failed. The recent proliferation of innovative microfinance programs
has been inspired largely by the belief that such programs reach the poor and have a positive impact (Coleman,
2006 andMallick, 2012). The United Nations proclaimed 2005 as the ”Year of Microcredit” (Coleman, 2006).

Microfinance institutions (MFIs) have reached well over 100 million clients and achieved impressive repayment
rates on loans (Cull et al., 2009). Because of the increase in the scale of operations, the concept and practice
of microfinance have changed dramatically over the last decade and the microfinance is increasingly adopting
a financial systems approach, either by operating on commercial lines or by systematically reducing reliance
on interest rate subsidies and/or aid agency financial support (Hulme and Arun, 2009). A few MFIs have
implemented best business practices and made transition to fully regulated financial institutions. Many more
are in the process of M (Tucker, 2001). Some advocates of innovation say transformation from non-profit to
commercial enterprises is the only way to go. It is further believed that this commercialization approach
will increase MFIs’ operational efficiency, sustainability and the outreach, and decrease the dependency on
the donor agencies (Hoque et al., 2011). But the commercialization of MFIs gives rise to the need for new
and advanced support systems. (Karmakar, 2008) At present the MFI central system helps in generation of
customized management information system (MIS) reports at any desired level of aggregation right down to the
most granular level. It also facilitates tracking and monitoring of a customer across multiple relationships.

According to Ly and Mason (2012), now the microfinance promises to deliver poverty alleviation while allowing
its providers to be financially sustainable. Also according to Charitonenko and deSilva (2002) at the micro level,
MFI commercialization implies institutional progress along a continuum which involves at least progression
towards Financial Self-Sufficiency (FSS). FSS is an increasing concern in microfinance and is now widely studied
(Stephens, 2005; Hudon and Traca, 2006). Gibbons and Meehan (2000) suggest that FSS is necessary for a MFI
in order to obtain the large amount of funds required to reach and benefit truly large numbers of the poor and
poorest households.

FSS is defined as the ability of an MFI to cover all actual operating expenses, as well as adjustments for
inflation and subsidies, with adjusted income generated through its financial services operations (Gibbons and
Meehan, 2000). According to the United Nations Capital Development Fund, ”covering financial costs is a
necessary hurdle for access to capital markets.” Capital availability is a fundamental constraint to the growth of
an MFI. Having access to capital markets gives an MFI greater financial freedom and makes an MFT less reliant
on donor capital (Brandt et al.). Unless at least 100% FSS is reached, the provision of financial services in the
long term is undermined by the continued necessity to rely on donor funds (Ledgerwood, 1998; ??icroBanking
Bulletin, 2009). Globally, from 2003 to 2007 around 40% of the MFIs (entire sample of MicroBanking Bulletin)
had FSS less than 100% (Gaul, 2009).

Indian banking industry has seen reform policies to boost self-sufficiency (Mohan). Such policies have not
yet been framed for the Indian MFIs by the Government. Therefore it becomes imperative that the micro level
policies at the institution level be framed such that FSS of the MFIs improve further and come at par with the
banking sector.

It cannot be argued that delivering small loans to a poor and relatively hard-to-reach clientele (outreach) is
inherently costly. However, to say that financial self-sufficiency and deep outreach can be complementary is not
to say that achieving both is in any sense easy, a point demonstrated by the relatively small number among
thousands of MFIs that have achieved financial self-sufficiency. (Woller and Schreiner; Ylinen, 2010)

According to Stephens (2004) 'Deep outreach’ sustainable MFIs have very high level of profitability this is
because of their funding structure. These MFIs have the lowest leverage and access the lowest levels of deposits
of all institutions (segmented by target market). By funding themselves through equity, the growth strategy
(or market reality of access to funds) of these institutions may well rely on re-capitalization through retained
earnings. Improvement in FSS without affecting outreach can be achieved by better cash management. It is
the task of cash manger to decide optimal financing method for implementation of projects and control cash
collection and disbursement on a day-to-day basis (Thierauf, 1982).

Thus this includes answer to following questions: 1. How the funding should be decided? 2. How the revenue
should be controlled? 3. How the expenses should be controlled? 4. How the above should be synchronized to
achieve improvement in FSS?

Answer to the above questions will lead to establishing policies for the firm. Therefore the next section
elaborates on cash management.
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4 III.

5 Cash Management

Cash consists of cheques, drafts, demand deposits and currency. (Chandra, 2008) A firm needs cash to fulfil
following motives: Transaction motive: Some cash balance is required as buffer for the transactions.

Precautionary motive: A firm requires some cash balance to protect itself against uncertainties. Speculative
motive: Firms like to tap profit making opportunities arising from fluctuations in commodity prices, security
prices, interest rates and foreign exchange rates. (Srivastava, 1996) The inherent problem with cash is that ample
cash is helpful to meet unexpected adversities and useful to exploit favourable opportunities that may come along
from time to time. Furthermore, credit standing of the firm with sufficient stock of cash is strengthened. A strong
credit position helps the firm to secure from banks and other sources generous amount of loan on softer terms.
However, keeping any excess stock of cash is largely a waste of resources because it is a non-earning asset and the
same could be invested elsewhere to earn some income. Here the dilemma is between liquidity and profitability.
This dilemma can be resolved by forecasting and regulating cash inflows and outflows. (Pandey, 2010) Cash
management is concerned with the managing of: The objective of any cash management program should be to
increase revenue but at the same time it should help the firm become cash sufficient. This can be done through
proper control of cash collections, cash disbursements and determination of minimum cash balance.

(Pandey, 2010)Two of the techniques of cash management are cash planning and cash budgeting. These
techniques help to anticipate the future cash flows, need of the firm, reduce the possibility of idle cash balances
and cash deficits. Planning consists of setting priorities, initiating program and establishing policies (Thierauf,
1982). Since the current study is about establishing policies therefore cash planning is that effective technique
which will be used for building the present system. Cash is that current asset which is essential for completion
of operation in any organisation. It is also the stock which is traded in microfinance sector pointing out to a
complex relationship between the fund needed to meet expenses and the fund disbursed by the MFIs. Therefore
cash management assumes greater importance. It is imperative that MFIs manage their own cash, as an internal
treasury management capacity is essential for institutional survival (Churchill and Coster, 2001).

At present MIS for MFI provides information for better handling of various issues related to cash management.
Micrfin 4 is a MIS for MFTs, is a spreadsheet based tool which provides the information necessary for cash planning
to the managers (Lunde et al., 2006). A financial self-sufficiency ratio can help the managers to decide when
to employ different control mechanisms for regulating cash flows. But this tool fails to report the effect of any
regulation on the subsequent cash flow thus making it difficult for the managers to put in place effective control
mechanisms. DSS with its advanced techniques can help to resolve such issues. As suggested by (Published
search) an effective cash management program should have the ability to perform the following functions: 1.
Understand the present cash flow, its nature, timing and source 2. Estimate the pattern of future cash flows IV.

6 SYSTEM DYNAMICS TO BUILD DSS

Sprague and Watson (1993) define DSS as: Computer-based systems that help decision makers confront ill-
structured problems through direct interaction with data and analysis models. Present DSS for financial planning,
Interactive Financial Planning System (IFPS), includes function that simulates the budget to compute NPV and
IRR (Thierauf, 1982). Thus used for cash budgeting. There is no cash planning tool. System dynamics is
suggested as an approach to build such a tool. The reasons for it are discussed below.

System dynamics modelling, developed by Professor Forrester of MIT, has proven to be useful tool in the
study of the system behaviour. Its initial application was study of the behaviour of industrial systems, where
the short-term dynamics of production rates and inventory levels were analyzed. More recently, however, it has
been applied to the study of much larger and complex systems where long-term dynamics are important (Stover,
1975).

The system dynamics can be defined as a rigorous method for qualitative description, exploration and
analysis of complex systems in terms of their processes, information, organizational boundaries and strategies,
which facilitates quantitative simulation modelling and analysis for the design of system structure and control
(Wolstenholme, 1990).

System dynamics paradigm is built upon a cross-fertilisation of three diversified disciplinestraditional
management of social systems, feedback theory or cybernetics and computer simulation. System dynamics is
thus a higher order syncretised construct with a strong interdisciplinary flavour.

It allows one to use a systems approach in visualizing and solving a problem holistically (Coyle, 1977). Roberts
et al (1983) have suggested that the feedback thinking is an important way of looking at and making decisions
concerning social, economic, environmental, managerial and political problems. In essence, feedback thinking
consists of three concept areas, each of which contributes to the system dynamics view of solving problems.
These are:

1. Thinking in terms of feedback loops -This draws attention to the fundamental causes of the problem under
investigation.
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Volume XIV Issue IT Version I Year ( ) A 2. Thinking over time -This concept implies that feedback system
problems are problems that show varying pattern of behaviour over time.

3. Exploring how system structure, especially feedback loops and time delays, cause change over time.

Merely thinking in feedback terms can reveal that certain systems will probably be stable or unstable. It is
urged to explore, how the structure generates behaviour over time. This exploration can either be intuitive or
aided by computer simulation.

With the system dynamics approach, a description of the system is developed, based on the modeler’s
perception and understanding of how the system actually works. The linkages among variables are described fully.
The completeness of the description of the system makes it much more useful in understanding the behaviour of
the system. When a model is used for policy analysis, it is changed in some way, to simulate the effect of the
policy and then used to show the new behaviour of the system (Stover, 1975).

A ”"Management system” is simply a regularly interacting group of people, machines, etc., whose activities
involve allocation and control of the resources of the organization. System dynamics simulation models
can be constructed to study the information-feedback characteristics of "management systems” to show how
organizational structure, response to information, and time delays to influence results (Veit, 1978).

The present accounting or financial model, whether optimizing or simulating, includes a surrogate for the
environment in the form of a few exogenous variables, their behaviour and interrelationships is not understood.
A closed loop simulation technique of system dynamics offers added advantages in modelling the environment as
a closed system, the results of which can be used to study the open sub system within it. The system dynamics
methodology provides insight into the working of the system, using computer simulation as a tool of analysis.
Coyle (1977) has stated that the system dynamics study is to find policies which will control the firm effectively
in the face of shocks which will fall upon it from the outside world. The system dynamics study has two fold
objectives. Such as, 1. Explaining system behaviour in terms of its structure and policies. 2. Suggesting changes
to structure, policies, or both, this will lead to an improvement in behaviour. Kumar and Vrat (1989) have
suggested the following seven stages in approaching problem from a system dynamics point of view.

8 1.

Problem identification and definition.

9 2.

System conceptualization 3.

Model formulation 4.

Analysis of model behaviour 5.

Model evaluation 6.

Policy analysis 7.

Model use or implementation

The Figure 2 shows the research methodology adopted for the current study.

The tools which have to be used in the process are I THINK and SPSS. I THINK can be used as it not only helps
in drawing and simulating of the stock-flow diagram but also helps in creating the interface for business purpose.
Two of the most popular system dynamics tools are I THINK and Stella but Stella is only for understanding the
model it is not used for the business purpose. Since this work is about creating a DSS for the business managers
therefore I THINK has been used. Secondly SPSS has been used for forecasting the future values of some of the
variables based on the regression equation as this is difficult to achieve in I THINK as it only uses extrapolation
for predicting future values.

According to Rizzoli and Young (1997) following are the modelling and simulation tools for DSS:

1. Modelling languages (SIMULA) 2. Tools for scientific calculus (MATLAB) 3. Visual simulation
environments, based either on systems theory or on the world dynamics or system dynamics approach to modelling
(STELLA, iTHINK)

With the advent of graphical user interfaces for common operating systems, ”visual programming” has become
the norm. Data visualisation is provided, and models are designed "visually” by connecting blocks and aggregating
them at different levels of resolution. STELLA and iTHINK are such softwares (Rizzoli and Young, 1997). Seeing
the picture one can ”get operational” about levers to pull such that the performance changes (Systems thinking
and the iTHINK software). Users can drag model components (including state variables, rate variables, and
connections) to build a SD model. These softwares not only display simulation results with graphics and tables
but also with animation. Schulstad (1997) describe the internal working of I THINK software. I THINK is based
on a continuous simulation modelling strategy, described through differential equations calculating the time of
regulation of control variables causing state variables to change. The time of regulations (7t) in the simulation
algorithm is used to approximate an idealized continuous curve, using the method of Eulers or Runge-Kutta.
I THINK first calculates the initial state, including start-up data for state variables corresponding to a Stock
in the system, along with constants including exogenous variables represented in I THINK’s Converter symbol.
From this information it computes all intermediate converter variables, which in turn determine the control
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variables, corresponding to the Flow regulator. The flow regulator multiplied by the time increment 7t increases
or decreases the stock and determines new state values for the next point in time. This time step through the
model simulates the causal linkage among all elements identified in the decision support model. I THINK can
be used for following functions:

1. Reduce the risk of policy or process change 2. Identify key leverage points for improving business
performance 3. Build models that simulate your business 4. Create what-if scenarios for decision support 5.
Develop shared understanding across functional teams (Isee systems, 2013) (ATUL) From the simulation of
iTHINK model, data are collected as if a real system were being observed. This simulation-generated data is
used to estimate the measures of performance of the system. New policies, operating procedures, decision rules,
information flows, organizational procedures, and so on can be explored without disrupting ongoing operations
of the real system.

It should be emphasized that it is impossible to describe the dynamics of socio-economic processes by a single
empirical equation or classical formula in I THINK due to complexity of issues. With regard to this, a set of
empirical equations were developed based on different combinations of input variables. Factors were processed
to retrieve regression analyses using the SPSS statistical software (Feng et al., 2013).

Advances in system modelling software, such as STELLA /I THINK provide a user friendly tool for constructing
and simulating a corporate system (Hall, 1999). Therefore the DSS for cash management of Indian MFIs model
will be built using the ITHINK simulation language. We follow in this path for two reasons. First, graphical
models seem to us to be easier to understand initially. Second, I THINK makes it easy to create a simulation using
a graphical model. The simulation then makes it possible to study the implications of the model under a variety
of circumstances. The methodology further employs SPSS for future prediction of variables using regression
equations.

10 Conclusion

The paper establishes need of a DSS in Microfinance sector. This DSS is proposed for cash management in the
MFIs. Further the paper elaborates on the cash management. The implications for future research are that the
methodology can be used to build the model. This model would be used for policy testing. System dynamics
based DSS can help in simulating the cash planning and thus help in visualizing the effect of changes in the
policies which is not possible with any of the existing systems. Such a tool will help in avoiding the problems
like AP crisis at the policy level. As the microfinance is a new field and HR is mostly recruited from the banking
industry therefore their experiences are limited. This software will be a learning tool for them. * 2
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According to Ouyang (2008) STELLA and i
THINK are commercial software packages by 1
see
systems. They use an iconographic interface to
facilitate
construction of models and then assigning the
appropriate values, mathematical functions to the
system. The key features consist of the following
four
tools:
1. Stocks, which are the state variables for
accumulations. They collect whatever flows into
and
out of them.
2. Flows, which are the exchange variables and
control
the arrival or the exchanges of information be-
tween
the state variables.
3. Converters, which are the auxiliary variables.
These
Year variables can be represented by constant values
or by values depending on other variables, curves
or
functions of various categories.
4. Connectors, which are to connect among
modelling
features, variables, and elements.
Volum8TELLA is primarily used by educators; I see
XIV offers I THINK for business simulation. Thou-

Is-  sands of individuals and organizations in over 80
sue countries use I see software to gain insight and
11 shared understanding of environmental, financial,

Ver- organizational, biological, chemical, mathemati-
sion cal, humanistic, and other systems (I see systems,
I 2012).
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V. A Short Note on the
Tools to be Used

Zhnag et al. (2011)
suggest that at present,
the commonly wused SD
softwares are DYNAMO,
STELLA, iTHINK,
Powersim, and Vensim.
Costanza and Voinov
(2001) present a tabular
comparison of these
softwares. It suggests that
the user-friendliness and
learning curve are highest
for I THINK/STELLA and
Vensim. Notes on Vensim-
Stella (Vensim-Stella)
suggest that a typical
group of science students
micht end up with 40%



10 CONCLUSION

'© 2014 Global Journals Inc. (US)
2© 2014 Global Journals Inc. (US) tools to build the system dynamics model and



247 [Roger ()][Roger [Jhnpdgu9zwhve3qtbgl2zq ‘A Study of Policy Formation in Complex Organizations: Emulating

248 Group Decision-Making with a Simple Artificial Intelligence and a System Model of Corporate Operations’.
249 Hall T Roger . Journal of Business Research 1999. 45 p. 158.

25¢  [ATUL, Modelling and Simulation of Business Problems Using Stella (I THINK) Software (2013)] https:

251 //www.uow.edu.au/content/groups/public/@web/@commerce/@research/documents/web/

252 uowl09439.pdf-iTHINK.pdf ATUL, Modelling and Simulation of Business Problems Using Stella (I
253 THINK) Software, 2 Apr 2013. School of Economics University of Wollongong

254 [Bank ()] World Bank . World development report, (New York) 2000. 2000/2001. World Bank. (Attacking poverty)
255 [Prem (2013)] Banking Industry in India, Mohan Prem . http://www.bookadda.com/books/

256 banking-industry-india-prem-mohan-9381302146-9789381302149 Nov 2013. (accessed on)

257 [Building inclusive financial systems. Donor guidelines on good practice in microfinance, Consultative Group to Assist the Poor C
258 ‘Building inclusive financial systems. Donor guidelines on good practice in microfinance, Consultative Group

259 to Assist the Poor’. CGAP 2004a.

260 [Citations from the NTIS database Cash Management National Technical Information Service (Jan 70-Oct 81)]

261 ‘Citations from the NTIS database Cash Management’. National Technical Information Service Jan 70-Oct

262 81. (Published Search)

263 [Monzurul et al. ()] ‘Commercialization and changes in capital structure in microfinance institutions: An

264 innovation or wrong turn?’. Hoque Monzurul , Chisty Muhammad , Halloway Rashid . Managerial Finance

265 2011. 37 (5) p. 422.

266 [Stephanie and Desilva Dulan ()] Commercialization of Microfinance: Sri Lanka, Charitonenko Stephanie |,
267 Desilva Dulan . 2002. Asian Development Bank.

268 [Pierre and Geri ()] ‘Competition Between Microfinance NGOs: Evidence from Kiva’ Ly Pierre , Mason Geri .
269 World Development 2012. 40 (3) p. 643.

270 [David and Thankom ()] Hulme David , Arun Thankom . Microfinance -A Reader, (London: Routledge) 2009.

271 [Thierauf and Robert ()] Decision Support Systems for Effective Planning and Control: A Case Study Approach,
272 J Thierauf , Robert . 1982. Prentice-Hall Inc., U.S.A.

213 [Sprague et al. ()] Decision Support Systems: Putting theory into practice, R Sprague , J Watson , Hugh . 1993.
274 Prentice-Hall International, Inc.

215 [Rizzoli and Young ()] ‘Delivering environmental decision support systems: software tools and techniques’. A E
276 Rizzoli , W J Young . Environmental Modelling € Software, 1997. 12 p. 244.

277 [Blaine ()] ‘Depth of Outreach and Financial Self-Sufficiency’. Stephens Blaine . Data Brief 2004. 1 (1) .

218 [Geir ()] ‘Design of a computerized decision support system for hatchery production management’. Schulstad
279 Geir . Aquacultural Engineering 1997. 16 p. 18.

280 [Brandt Laura et al. (2013)] ‘Financial Management for Microfinance Organizations’. Epifanova Brandt Laura ,

281 Kamornikov Natalia , Sergey . http://depts.washington.edu/mfinance/eng/curriculum/docs/
282 51 financialmanagment.pdf Documentno Nov 2013. 51. (The Russia Microfinance Project)

283 [Michael ()] ‘Financial Performance of Selected Microfinance Institutions: Benchmarking Progress to Sustain-
284 ability”. Tucker Michael . Journal of Microfinance 2001. 3 (2) p. 107.

285 [I See and Systems (2013)] I See , Systems . http://www.iseesystems.co-m/softwares/Business/
286 1THINKSoftware.aspx iTHINK: Systems Thinking for Business, 2013. Nov 2013.

287 [Introduction to the Peer Groups and Tables MicroBanking Bulletin ()] ‘Introduction to the Peer Groups and
288 Tables’. MicroBanking Bulletin, 2009. (Issue 18)

289 [Coyle ()][Coyle [ifee systems Releases New Interactive Weight Loss Prediction Model ?vid=5hid=113sid=b5fd8bda-91a5-4bb3-ae

290 Management System Dynamics, R G Coyle . 1977. London: John Wiley and Sons.

201 [Veit (1978)] ‘Managerial Application of System Dynamics’. K P Veit . http://public.wsu.edu/~forda/
292 Notes%200n%20Vensim%200r%20Stella.pdf Notes on Vensim and/or Stella Software for System
293 Dynamics Modeling when Using Modeling the Environment, (Cambridge) 1978. Nov 2013. The MIT Press.
204 45. (Vensim-Stella)

205 [Debdulal ()] ‘Microfinance and Moneylender Interest Rate: Evidence from Bangladesh’ Mallick Debdulal .
206 World Development 2012. 40 (6) p. 1181.

207 [Joanna ()] Microfinance Handbook: An Institutional and Financial Perspective, Ledgerwood Joanna . 1998. The
298 World Bank, Washington DC.

200 [Karmakar ()] Microfinance in India, K G Karmakar . 2008. SAGE Publications India Pvt Ltd.

300 [Brett ()] ‘Microfinance in Northeast Thailand: Who Benefits and How Much?’. Coleman E Brett . World
301 Development 2006. 34 (9) p. 1612.


https://www.uow.edu.au/content/groups/public/@web/@commerce/@research/documents/web/uow109439.pdf-iTHINK.pdf
https://www.uow.edu.au/content/groups/public/@web/@commerce/@research/documents/web/uow109439.pdf-iTHINK.pdf
https://www.uow.edu.au/content/groups/public/@web/@commerce/@research/documents/web/uow109439.pdf-iTHINK.pdf
https://www.uow.edu.au/content/groups/public/@web/@commerce/@research/documents/web/uow109439.pdf-iTHINK.pdf
https://www.uow.edu.au/content/groups/public/@web/@commerce/@research/documents/web/uow109439.pdf-iTHINK.pdf
http://www.bookadda.com/books/banking-industry-india-prem-mohan-9381302146-9789381302149
http://www.bookadda.com/books/banking-industry-india-prem-mohan-9381302146-9789381302149
http://www.bookadda.com/books/banking-industry-india-prem-mohan-9381302146-9789381302149
http://depts.washington.edu/mfinance/eng/curriculum/docs/51_financialmanagment.pdf
http://depts.washington.edu/mfinance/eng/curriculum/docs/51_financialmanagment.pdf
http://depts.washington.edu/mfinance/eng/curriculum/docs/51_financialmanagment.pdf
http://www.iseesystems.co-m/softwares/Business/iTHINKSoftware.aspx
http://www.iseesystems.co-m/softwares/Business/iTHINKSoftware.aspx
http://www.iseesystems.co-m/softwares/Business/iTHINKSoftware.aspx
http://public.wsu.edu/~forda/Notes%20on%20Vensim%20or%20Stella.pdf
http://public.wsu.edu/~forda/Notes%20on%20Vensim%20or%20Stella.pdf
http://public.wsu.edu/~forda/Notes%20on%20Vensim%20or%20Stella.pdf

302
303

304
305

306
307

308
309

310
311

312

313
314
315

316
317

318
319

320

321
322
323

324
325

326
327

328
329

330
331

332
333

334
335

336
337
338

339
340

341
342

343
344

345
346

347
348

10 CONCLUSION

[Cull et al. ()] ‘Microfinance meets the market’. R Cull , A Demirguc-Kunt , J Morduch . Journal of Economic
Perspectives 2009. 23 (1) p. 167.

[Craig and Dan (2001)] Microfinance Risk Management Handbook, CARE, Churchill Craig , Coster Dan .
http://kb.trilincanalytics.com/upload/f5/f546502afcea3e5.pdf 2001. Nov 2013.

[Khavul] Microfinance: Creating Opportunities for the Poor?, Khavul . Academy of Management Perspectives.
p. 58.

[Costanza and Voinov ()] ‘Modeling ecological and economic systems with STELLA: Part III”. R Costanza , A
Voinov . Ecological Modelling 2001. 143 p. 4.

[Ying ()] ‘Modeling the mechanisms for uptake and translocation of dioxane in a soil-plant ecosystem with
STELLA’. Ouyang Ying . Contaminant Hydrology 2008. 95 p. 19.

[Pandey ()] I Pandey . Financial Management, 10th Ed, 2010. Vikas Publishing House Pvt Ltd.

[Gary and Mark (2013)] Poverty Lending, Financial self-sufficiency, and the siz aspects of outreach, Woller Gary
, Schreiner Mark . http://www.microfinancegateway.org/gm/document-1.9.28981/50.pdf Nov
2013. p. 12.

[Prasanna ()] Chandra Prasanna . Financial Management: Theory and Practice, 2008. Tata McGraw-Hill
Publishing Company Limited. (7th Ed)

[Roberts et al. ()] N Roberts , F Andersen , David , M Deal , Ralph , A Shaffer , William . Introduction to
Computer Simulation: A System Dynamics Modelling Approach, 1983. Addison-Wesley Publishing Company.

[Scott ()] Gaul Scott . Micro Banking Bulletin, 2009. 18 p. 18. (SDI vs. FSS)

[Bo et al. ()] ‘SD-GIS-based temporal-spatial simulation of water quality in sudden water pollution accidents’

Zhang Bo , Qin Yu , Huang Mingxiang , Sun Qiang , Li Shun , Wang Ligiang , Yu Chaohui . Computers &
Geosciences 2011. 37 p. 875.

[Srivastava ()] R Srivastava . Financial Management (Principles and Problems), (Pragati Prakashan, Meerut)
1996. (5th Ed)

[Hudon and Traca ()] Subsidies and sustainability in microfinance, M Hudon , D Traca . 2006. Bruxelles.
Universite” Libre de Bruxelles (working paper, Solvay Business School)

[Summer Computer Simulation Conference] Summer Computer Simulation Conference, (San-Francisco, Califor-
nia) p. .

[Blaine ()] ‘Sustainability in Sight: An Analysis of MFIs that Become Sustainable’ Stephens Blaine . The
MicroBanking Bulletin 2005. (10) p. 23.

[Feng et al. ()] ‘System dynamics modeling for urban energy consumption and CO2 emissions: A case study of
Beijing, China’ Y Y Feng , Q Chens , L X Zhang . Ecological Modelling 2013. 252 p. 45.

[Wolstenholme ()] System Engquiry-A System Dynamics Approach, E F Wolstenholme . Chichest.er 1990.
John Wiley & Sons.

[Gibbons et al. (2000)] The Microcredit Summit’s Challenge: Working Towards Institutional Financial Self-
Sufficiency while Maintaining a Commitment to Serving the Poorest Families, S Gibbons , Meehan W David
, Jennifer . on : 10. http://www.microcreditsummit.org/papers/challenge.htm 2000. Apr 2013.

[Stover ()] ‘The use of Probabilistic System Dynamics in the Analysis of National Development Policies: A Study
of Economic Growth and Income Distribution in Uruguay’. J Stover . Proceedings 1975. 1975.

[Dimauro et al. ()] ‘Use of a computer-aided design to develop a stress simulation model for lactating dairy
sheep’. C Dimauro , A Cappio-Borlino , N P P Macciota , G Pulina . Livestock Science 2007. 106 p. 202.

[Kumar and Vrat ()] ‘Using Computer Models in Corporate Planning’. R Kumar , P Vrat . Long Range Planning
1989. 22 (2) p. .

[Lunde et al. ()] Using Microfin 4: A Handbook for Operational Planning and Financial Modeling, Consultative
Group to Assist the Poor, A Lunde , Sheldon Shirley , Waterfield Tony , Chuck . 2006. USA.

[Bert et al. ()] ‘Women and Repayment in Microfinance: A Global Analysis’. Despallier Bert , Guerin Isabelle ,
Mersland Roy . World Development 2011. 39 (5) p. 758.

10


http://kb.trilincanalytics.com/upload/f5/f546502afcea3e5.pdf
http://www.microfinancegateway.org/gm/document-1.9.28981/50.pdf
Chichest.er
http://www.microcreditsummit.org/papers/challenge.htm

