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 Introduction 

 
One of the distinguishing features of the CRISIS model will be its use of data to 
parameterize, calibrate, initialize, and test the model.  An important objective of the 
project is to go beyond the agent-based models (ABMs) that re-produce through 
simulations stylized behavior in an essentially qualitative way.  The CRISIS team is 
attempting to produce a model that will be parameterized and calibrated with actual 
data, where the model can be initialized in a state of the world that is representative 
of an actual state, and the runs of the model produce future states that provide 
credible and useful scenarios for policymakers to analyze. 
 
Consistent with the overall objectives of the project, the team will be attempting to 
provide a ''proof of concept '' that creating such a calibrated, realistic large-scale 
ABM is possible. Experience in other fields (e.g. epidemiology, traffic flow models) 
shows that ABMs perform best when calibrated and tested with highly granular micro 
level data.  In the case of economic systems, such granular data on households, 
firms, banks, and other agents and institutions has historically been limited or not 
available.  Thus a challenge for the project will be to use the generally more 
aggregate data that is available, as well as any micro data sets that the team can 
access, to provide a sufficient proof of concept. 
 
By providing such a proof of concept, a potentially important outcome of the project 
would be to motivate central banks, finance ministries, and other governmental 
bodies to use confidential, granular micro data sets that they may have to create a 
second generation version of the CRISIS model for use in policy analysis and 
decision support. 
 
It is also important to note that the primary purpose of calibrating and testing the 
CRISIS model with data is to provide confidence in the model as a tool for causal 
analysis and scenario development.  As described in the original proposal, the model 
is not intended primarily as an economic forecasting tool.  Instead the model will be 
used by policymakers and others to explore the causal factors that led to the 2007-8 
financial crisis and to explore policy options and scenarios for addressing the on-
going Euro crisis, preventing future bubbles and banking crises, evaluating macro-
prudential policy tools and reforms to increase financial system robustness.  Future 
versions of the model may indeed have forecasting capabilities superior to the 
macroeconomic models currently available today. The objective of this project, 
however, is to create a model that produces more limited contingent predictions 
(contingent on states of the world and policy parameters) that are useful in policy 
analysis and design.  Thus while we will invest significant effort in parameterization, 
calibration, initialization, and general testing, we are unlikely to have the data 
required for the kind of large-scale out of sample testing required to build confidence 
in a forecasting model. 
 
This document represents the first report on our effort in WP1 to assemble the 
database that will be needed to support this modelling strategy.  There were five 
steps undertaken in the preparation of this document: 
 

1. Following the launch of the project last November, each WP undertook a 
more detailed design of their WPs.  In particular WP 2 (the Financial Agent 
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Based Model or FABM) and WP 3 (the Macro Agent Based Model or MABM) 
teams developed more detailed designs of the architectures of their sections 
of the overall CRISIS ABM. 
 

2. Building on those more detailed designs, each WP was then asked to provide 
a preliminary assessment of its data needs. 
 

3. We then surveyed each of the units participating in the Consortium to assess 
what data we have access to; this included publicly available data sets, 
commercial data sets that Consortium members have existing licenses to, 
and proprietary data sets members have access to. 
 

4. We then analyzed where there may be gaps between the data needed and 
what we have. 
 

5. Finally we developed a preliminary plan for filling those gaps – most notably 
by leveraging the project's Advisory Board and Stakeholder Working Group 
as potential sources of proprietary data that may not be available from public 
or commercial sources. 

 
This document is organized as follows: 
 

 Scope of data needs across all work packages 
 Detailed data needs for WP 2 (Financial ABM) 
 Detailed data needs for WP 3 (Macro ABM) 
 Inventories of data available from Consortium partners 
 Data gaps and acquisition plans 
 Next steps for database development 

 
Finally, it should be noted that this will be a 'living document' that will evolve as 
further detailed design work on the model is conducted, the database is designed 
and tested, and as further useful data sources are identified. 
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 1.  Scope of Data Needs Across Work Packages 

 
Each Work Package (WP) leader was asked to provide a high-level assessment of 
the WP overall data needs in order to decide which work packages the teams should 
spend time on conducting a detailed assessment. 
 
The results were as follows: 
 
1.1 WP 1 Database construction 
 
No data needs identified that are independent of the other work packages. 
 
1.2 WP 2 Agent-based network model of the financial system (FABM) 
 
Significant data needs identified for both micro level data (e.g. individual bank level 
data, transaction data) and macro time series data (e.g. capital flow data).  Detailed 
assessment and sources inventory conducted and provided in section 2 of this 
document. 
 
1.3 WP 3 Agent-based model of the macro economy (MABM) 
 
Significant data needs identifed for both micro level data (e.g. individual household, 
bank level and firm level data) and macro time series data (e.g. output, income, 
employment).  Detailed assessment and sources inventory conducted and provided 
in section 3. 
 
1.4 WP 4 Laboratory experiments with human subjects 
 
This WP will be a producer of data for use in WP 2 and WP 3 to realistically model 
and parameterize agents' behavior.  The design of these experiments and the use of 
output from the experiments may be calibrated with existing data.  At this point it is 
not anticipated that this WP will have external data needs that are independent of 
WP 2 and 3.  This will be re-assessed on completion of the design phase of the 
experiments. 
 
1.5 WP 5 On-line economic game 
 
The initial game architecture is described in deliverable D 5.1.  In that architecture 
the game is cenceived as an overlay to the simulation engines (i.e. the dynamics 
generated by the ABMs) being built in WP 2 and 3.  Key decision rules concerning a 
sub-set of agents endogenously modelled in WP 2 and 3 will be exogenously 
controlled by human players in the game. Players will make their decisions based on 
information from a sub-set of model output provided via the gaming interface.  Thus it 
is not anticipated that the game will have significant data needs that are independent 
of WP 2 and 3.  As with WP 4, WP 5 is expected to be a producer of data captured 
from player behavior that may be useful in parameterizing decision rules in WP 2 and 
3 or in testing model behavior.  However, as the gaming interface is developed it is 
possible there will be some need for contextual information (e.g. simulated news 
reports) to provide users with a realistic and compelling playing environment that is 
not in itself utilized by the simulation engine.  Whether this is captured in the WP 1 
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database or is part of the WP 5 gaming interface will be decided as WP 5 
progresses. 
 
1.6 WP 6 Agent-based simulator 
 
As with WP 5 this will be a graphical overlay to the simulation engines developed in 
WP 2 and 3.  The purpose of the simulator is to enable non-technical users (e.g. 
policymakers) to easily run scenarios in the model, test policy options, analyze 
causal explanations of system behavior, and assess possible outcomes and risks.  It 
is not anticipated that this WP will have data needs independent of WP 2 and 3. 
 
1.7 WP 7 Stylized statistical physics models of interacting agents 
 
These small scale models will provide higher-level abstractions of key dynamics and 
behavior of the large scale ABMs.  As the purpose of these models is to help the 
team generalize the behavior of the system, at this point we do not anticipate this WP 
having significant independent data needs.  Again, this WP will likely be a producer 
of data as it identifies key relationships and parameters that will be useful in the ABM 
modelling.  However, as this WP progresses we may find productive opportunities to 
use statistical physics techniques on certain data sets (in particular high-frequency 
data sets) in ways that are useful to the project.  We will continue to monitor the data 
needs of this WP as it develops. 
 
1.8 WP 8 Integration and synthesis of the financial market and macro ABMs 
 
This WP aims at integrating the FABM and MABM. Therefore it is not expected to 
have independent data needs of its own though it is possible that in the course of 
testing the integrated model new data requirements will be identified. Furthermore, 
close work with WP 1 will be required to ensure that data definitions, database 
structures, methodologies, and intrepretations are consistent across WP 2 and WP 3. 
 
1.9 WP 9 Dissemination 
 
This WP oversees the project's Advisory Board and Stakeholder Working Group.  
This WP is expected to be a source of data in three ways: 

 We will be interviewing members of the Advisory Board (primarily senior 
policymakers); while those interview notes will not be part of the quantitative 
database they will be an important source of contextual data for the team. 

 As we identify data gaps and needs we will as appropriate approach 
members of the Advisory Board, Stakeholder Working Group and their 
institutions (e.g. ECB, Bank of England, NY Fed, finance ministries, private 
sector firms) to negotiate access to data sets that they may have.  If direct 
access cannot be arranged for confidentiality reasons, we may request 
access to disguised data, or ask the institutions themselves to provide 
statistics or conduct tests on their data on our behalf. 

 Individual academic members of the Stakeholder Working Group may also 
have research data sets that could be useful to us; as we convene this group 
we will highlight data needs and solicit their help. 
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1.10 WP 10 Management 
 
No data needs (beyond those identified within the consortium for management and 
cost accounting purposes) have been identified for this WP. 
 
 
 
* * * 
 
Given this overall scoping across the work packages the team decided to focus on 
WP 2 and 3 for a detailed needs assessment.  The inventory of available data, 
however, was conducted across all 12 participating institutions in the consortium and 
their individual researchers.  The needs and sources are provided in the next two 
sections. 
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 2.  Data Needs for WP 2 – Agent-based model of the financial system 
(FABM) 

 
The emerging architecture of the Financial ABM envisions the financial system as an 
interacting network of financial institutions' balance sheets. These institutions – and 
expecially banks –  in turn interact with households and firms.  Thus the core data 
needs for this WP are detailed data on the balance sheets of Europe's largest and 
most systemically important financial institutions. Moreover we need to track how 
bank balance sheets interact with depositors and borrowers, and how the banks 
interact with each other, the wholesale credit markets (e.g. bond market), and the 
shadow banking system (e.g. repo market). 
 
The assessment attempts to capture key variables without including un-necessary 
detail.  Specifically we need sufficient detail to capture the dynamics of bank capital 
impairment, liquidity squeezes, asset shedding, and interbank contagion. 
 
2.1 Bank data 
 
The initial focus will be on individual bank level data for systemically important 
institutions operating in Europe.  This could be expanded at a future point to smaller 
institutions and other geo-political areas. 
 
The goal will be to capture the stock dynamics (with reference to balance sheet) and 
flow dynamics (cash generation from operations, external liquidity needs and 
sources) of the system in a realistic, calibrated way.  This also means capturing the 
maturity mismatch (borrow short-term, lend long-term) that is at the heart of the 
banking system and thus we will need data on certain individual asset classes (e.g. 
mortgages) and liabilities (e.g. repo, interbank borrowing) with different maturity 
horizons.  Finally, in order to test hypotheses concerning the effects of derivatives on 
system stability, we will need to capture data on key derivative products, most 
notably credit default swaps (CDS). 
 
Key variables to capture in the database include: 
 

 Balance sheets 
o Assets 

 Loans to firms 
 Secured 
 Unsecured 

 Loans to households 
 Mortgages 
 Consumer credit 

 Loans to other banks 
 Loans to governments (sovereign debt) 
 Deposits with central banks 
 Cash and equivalents 

o Liabilities 
 Deposits from firms 
 Deposits from households 
 Debt 
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 Short-term notes, subordinated debt 
 Bonds 
 Repo 
 Interbank market 
 Borrowing from central banks 

o Equity 
 Tier 1 capital 
 Tier 2 capital 

 Aging of maturity of funding sources at individual bank level, and changes in 
aging over time (during normal times and times of system stress) 

o < 1 year:  demand deposits, CDs, subordinated debt, short-term 
notes, repo, interbank, central bank borrowing 

o 1-5 years:  CDs, subordinated debt, bonds, notes, central bank 
borrowing 

o >5 years: bonds, securitization 
 Aging of lending maturity at individual bank level – averages for loan book by 

category over time 
o Mortgages 
o Consumer lending 
o Commercial lending 

 Secured 
 Unsecured 

 Individual bank sources and uses (flow of funds) data 
o Funding flows from internal operations 
o Funding flows from external sources 
o Changes in bank capital 

 Interbank transaction data 
o Samples of individual bank transactions for interbank lending (who is 

lending how much to whom) both during normal times and times of 
stress 

o Aggregate flow of funds data 
o Aggregate interest rate data 

 Derivatives data 
o CDS holdings in balance sheets 
o CDS net exposure 
o CDS transaction data 

 Capital adequacy ratios 
o Versus regulatory requirements (Basel II, EU, national) 
o Versus industry and historical norms 

 
Working with individual bank data, there will be a number of challenges, including: 

 Accounting interpretation 
 Inconsistencies in reporting formats 
 Complexities of ownership structures in multi-bank holding companies 
 Off balance sheet vehicles 
 Disaggregating activities by geography 
 Bias in our sample of banks 

 
A method for helping manage these issues is the use of statistical tests between the 
micro data sample and aggregate data collected at the system level (e.g. by the 
ECB, Eurostat, national regulators, bank stress test results).  Such tests can highlight 
issues or errors in sample construction, database design, and interpretation. 
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Overall, however, there is significant data available on systemically important banks 
at the individual bank level that should meet the above data needs.  Likely sources 
include: 
 
 BankScope (30,000 global banks) 
 Compustat 
 S&P Capital IQ 
 Moody's Analytics 

 
In the model, one agent will act as the central bank with a balance sheet and 
interactions with the banking sector through taking deposits, providing liquidity, rate 
setting, and open market operations.  Detailed data on the balance sheet, rates, and 
operations of the ECB and Bank of England as well as other central banks are 
availabe to parameterize this aspect of the model. 
 
 
2.2 Firm data 
 
WP 3 (the macro ABM) will require reasonably detailed micro level data on firm 
actvities in order to incorporate data driven pricing and production decisions in the 
MABM (described in the next section).  WP 2 will primarily be concerned with the 
interactions between the banking system and firms and thus can operate with more 
limited firm data.  Again the focus will be on variables that enable the model to 
capture the dynamics of funding and liquidity issues. 
 
As with the banking sector, the focus will be primarily on firms operating in the EU 
(but UNIPA and UPM also have firm level and bank level Japanese data).  As it may 
not be computationally possible to utilize all of the individual firm level data available 
we may need to create representative samples in our agent population.  The sample 
may be further tiered into sub-samples, e.g. large/global, mid-cap, SME as the 
dynamics of interactions between those tiers with the banking system differs (e.g. 
large globals provide repo financing to banks and use of long-term debt, SMEs 
provide deposits and use short-term debt). 
 
Specific data needs include: 
 
 Balance sheet 

o Assets 
 Cash and equivalents (deposits with banks, CDs, etc) 
 Loans to banks via the repo market 
 Assets available for collateralized borrowing (e.g. receivables, 

PP&E) 
 Other assets 

o Liabilities 
 Short-term liabilities to banks (e.g. revolving lines, secured and 

unsecured short-term borrowing) 
 Long-term liabilities to banks (e.g. senior and subordinated 

debt) 
 Liabilities to non-banks (e.g. accounts payable, commercial 

paper) 
o Equity 

 Cash flow 
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o Sources of funds 
 Cash flow from operations 
 Borrowing from banks 
 Borrowing from non-banks 

o Uses of funds 
 Investments 
 Payments of interest to banks 
 Payments of interest to non-banks 
 Dividends 

o Net change to equity 
 
As with banks, there is significant data available at the firm level for publicly listed 
and larger private firms.  Likely sources the team will use include: 
 
 Amadeus (19 million European firms) 
 Orbis Europe (50 million European firms) 
 Compustat (88,000 global companies) 

 
Constructing an SME sample will be more challenging. However, there is a mix of 
aggregate and micro level data available from the following sources: 
 
 Amadeus 
 Orbis Europe 
 IFC SME database 
 UK BIS SME survey (3/2011) 
 EC EUROPA SME Performance Review 

 
 

 
2.3 Household data 
 
Again, WP3 will have more detailed needs for household data.  The emphasis for 
WP2 will be capturing the key stock-flow dynamics of interactions between 
households and the banking system.  As with firms we will have to create a 
representative sample for the agents' population as it will not be computationally 
possible to model the entire EU population.  At this stage we will not attempt to 
capture intranational heterogeneity in household populations within the EU (e.g. 
Italian households have less mortgage debt than Spanish households), though this is 
something that could be done in a later version and naturally could be of use in 
examining specific scenarios related to the Euro crisis.  Instead we will attempt to 
construct a sample that captures key aspects of distributions in the EU household 
population as a whole (e.g. overall distribution of mortgage debt). 
 
 Balance sheet 

o Assets 
 Cash and equivalents (deposits with banks) 
 Housing assets 
 Financial assets (stocks, bonds, pensions) 
 Other assets 

o Liabilities 
 Mortgage debt 
 Consumer debt (credit cards, car loans) 

o Net worth 
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 Cash flow 
o Sources 

 Employment 
 Investment income 
 Other income (e.g. transfers, pensions) 

o Uses 
 Expenses (incl taxes) 
 Mortgage (principal and interest) 
 Consumer debt (principal and interest) 
 Savings 

o Change to net worth 
 
This kind of micro level household data is much more difficult to get in the EU than 
data on individual banks and firms.  The data comes primarily from surveys.  
Governments (and/or national central banks) survey households on a number of 
topics (census, spending, borrowing, labor market status) that could provide inputs to 
the above needs.  However, variables will likely come from different survey 
instruments with different samples (e.g. employment income data may be from a 
different sample from data on mortgage expenses).  And while aggregate statistics 
may be publicly available, governments, particularly in the EU with its strict data 
privacy laws, often do not make micro level survey data available.  Private sector 
survey data is sometimes relevant (e.g. surveys on household balance sheets and 
borrowing behavior), but the surveys may have specific demographic or geographic 
focuses (e.g. a survey by a commercial firm of upper income French households). 
 
We thus expect some significant challenges to household agent sample construction, 
both for WP 2 and WP 3.  The approach will require piecing together aggregate 
statistics and distributional data from multiple (not always consistent) sources – 
different survey instruments, different time periods, different sub-samples, 
geographies, etc.  While this will be a challenge, experience from other research 
projects undertaken by consortium members leads us to believe that a household 
agent sample can be constructed that will be sufficiently calibrated and realistic 
enough for the projects 'proof of concept' objective.  We also plan to approach 
members of our Advsory Board and Stakeholder Working Group who may have 
access to micro level household data to see if arrangements for access might be 
made whilst preserving respondent confidentiality. 
 
2.4  Interest rate data 
 
As interest rates are the key price signal in the banking system, WP 2 will require 
interest rate data over time at a number of levels: 
 
 Central bank rates (ECB, Bank of England) 

o Marginal lending rate 
o Main refinancing rate 
o Deposit rate 

 Sovereign bond rates for key countries 
 Wholesale financing rates paid by banks 

o LIBOR 
o EURIBOR 
o Repo 
o Commercial paper 
o Bonds 
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 Retail financing rates paid by banks 
o Consumer deposits, CDs 
o Commercial deposits, CDs 

 Financing rates paid by firms 
o Unsecured credit 
o Secured credit 
o Notes and bonds 

 Financing rates paid by households 
o Mortgage rates 
o Consumer credit rates 

 
Rate data is generally easily available and at high frequency.  Likely sources include: 
 
 Thomson Reuters Datastream 
 Bloomberg 

 
Given the competitive nature of money markets we believe that working with 
aggregate level rates for different instruments and agents should be adequate for our 
purposes (e.g. households pay an average mortgage rate).  However, it is possible to 
test the effects of rate heterogeneity if needed (e.g. one could sample variances in 
mortgage rates at points in time and apply that variance to rates paid by household 
agents). 
 
2.5 Aggregate data 
 
In addition to micro level data for banks, firms, and households, it will be important to 
have macro, system level data for calibrating and testing bottom-up emergent 
behavior of the model versus historical aggregates. 
 
Aggregate statistics to be included in the database: 
 Monetary aggregates (M1, M2, M3) for GBP and EUR areas 
 Aggregated balance sheet of EU member state and euro area monetary 

financial institutions (MFIs) 
 Aggregate balance sheet of money market funds 
 Aggregate balance sheet of credit institutions 
 MFI loans and deposits 
 Bank lending surveys (ECB, BoE) 
 SME financing access surveys 
 Consolidated banking data 

o Profitability 
o Balance sheet 
o Solvency ratios 

 Money market survey data 
 Banking transaction data 
 EU and Eurozone flow of funds data 

 
Furthermore, initially the FABM developed in WP2 will take interactions with the 
macro economy as exogenous.  Later in the project FABM (WP 2) and MABM (WP 
3) will be integrated under WP 8.  But initially WP 2 will require aggregate data on 
macroeconomic factors such as: 
 
 Output (GDP) 
 Household income 
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 Inflation 
 
These aggregate data sets are readily available from the ECB, Bank of England, and 
Eurostat. 
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 3.  Data Needs for WP 3 – Agent-based model of the macro economy 
(MABM) 

 
Research work under WP 3 is building on an existing agent-based macro model 
developed by Delli Gatti, Desiderio, Gaffeo, Gallegati and Cirillo in the book 
Macroeconomics from the Bottom Up (Springer 2011). This version of the macro 
ABM is the benchmark and therefore has been labeled the Macroeconomic ABM-
mark 1 or MABM-1.  MABM-1 features firm and household sectors as well as a 
limited financial sector (commercial banks).  Firms and households interact through 
markets for goods and services and labor markets.  Firms and banks interact through 
the market for loans.  Banks and households interact through the market for deposits.  
The primary focus of the model is on how disaggregated production and consumption 
decisions at the agent level lead to emergent aggregate outcomes.  The WP 3 team 
is currently working to modify and extend MABM-1 in a number of directions which 
will include more realistic decision rules on price and quantity decisions, the 
introduction of durability (investment goods, consumer durables, housing) and the 
implementation of a network structure to searching and matching interactions in the 
credit market (firm to bank relationships).   
This work of exploration of the properties of MABM-1 and limited extension will 
prepare the development of the Macroeconomic ABM-mark  2 (MABM-2) which 
should include a much richer financial sector, exploiting the work done within WP2 
(FABM) and firm-firm relationship (input/output structure). Thus the data needs for 
WP 3 focus on data needed to upgrade to and calibrate the MABM-2 model. 
 
As with the WP 2 FABM model, modeling the actual population of firm and household 
agents in the EU economy will not be possible at least initially.  Rather the team will 
seek to create representative samples in its population of calibrated agents. 
 
Micro level data required includes: 
 
3.1 Firm level data 
 
 Balance sheets 

o Assets 
 Cash and equivalents (bank deposits) 
 Investments 
 Accounts receivable 
 Inventory 
 Productive assets (e.g. PP&E) 

o Liabilities 
 Accounts payable 
 Short-term bank debt 

 Secured 
 Unsecured 

 Non-bank debt 
 Long-term debt 
 Other liabilities 

o Equity 
 Income statements 

o Revenues 
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o Other income 
o Cost of goods sold 
o Operating costs – wages 
o Operating costs – other  
o Earnings before interest, depreciation, taxes and amortization 
o Net income 

 Number of employees 
 Sector (durable, non-durable) 
 

3.2 Household data 
 
 Household size 
 Ages of adults 
 Employment status of adults 
 Balance sheet 

o Assets 
 Cash and equivalents (deposits with banks) 
 Housing assets 
 Financial assets (stocks, bonds, pensions) 
 Other assets 

o Liabilities 
 Mortgage debt 
 Consumer debt (credit cards, car loans) 

o Net worth 
 Cash flow 

o Sources 
 Employment (wages for each adult) 
 Investment income 
 Other income (e.g. transfers, pensions) 

o Uses 
 Consumption 

 Durable goods 
 Non-durable goods and services 

 Mortgage principle and interest 
 Consumer debt principle and interest 
 Taxes 
 Savings 

o Change to net worth 
 
 
 
 
 

 
3.3 Intermediate goods market data (firm to firm) 
 Input-output data by sector (durable, non-durable) 

 
3.4 Aggregate output data 
 Sector output (durable, non-durable) 
 Total factor productivity 

 
3.4 Consumption data 
 Sectoral consumption data (durable, non-durable) 
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 Prices of consumption goods 
 
3.5 Labor market data 
 Labor market participation 
 Employment 
 Duration of unemployment 
 Time to fill vacancies 

 
As discussed in the previous section, firm level data is readily available from 
commercial providers such as Amadeus, Orbis, and Compustat.  Household data is 
more challenging, but available in aggregate form from national statistical agencies, 
Eurostat, the ECB, and Bank of England.  Micro level data will need to be pieced 
together from multiple sources and statistically estimated.  Aggregate output, 
consumption, and labor market data is readily available from Eurostat and national 
statistical agencies. 
 
3.6 Expectations data 
 
A final area of data the macro team will be collecting is data for calibrating agent 
forward looking expectations and market sentiment.  WP 4 will be providing 
experimental data to assist in the modeling and calibration of agent decision making.  
But the team has also identified the following datasets that may be useful for that 
aspect of the model as well: 
 
Blue Chip Financial Forecasts 
Description (from the internet site): 
http://www.aspenpublishers.com/product.asp?catalog_name=Aspen&product_id=SS
07418345 
Blue Chip Financial Forecasts provides the latest in prevailing opinion about the 
future direction and level of U.S. interest rates. Survey participants such as Bank of 
America, Goldman Sachs & Co., Swiss Re, Loomis, Sayles & Company, and J.P. 
MorganChase, provide forecasts for each of the next six quarters for the following 
variables: Federal Funds Rate, Prime Rate, LIBOR (3-month), Commercial Paper (1-
month), Treasury Bills (3-month, 6-month, 1-year), Treasury Notes (2-year, 5-year, 
10-year), Average Long-term Treasury Yield, Corporate Aaa Bond, Corporate Baa 
Bond, State & Local Bond, Home Mortgage Rate, Fed's Major Currency Index, Real 
GDP, GDP Chained Price Index, Consumer Price Index 
 
Blue Chip Economic Indicators 
Description (from the internet site): 
http://www.aspenpublishers.com/product.asp?catalog_name=Aspen&product_id=SS
01934600 
Blue Chip Economic Indicators provides forecasts for this year and next from each 
panel member, plus and average, or consensus, of their forecasts for each variable: 
Real GDP, GDP price index, Nominal GDP, Consumer price index, Industrial 
production, Real disposable personal income, Real personal consumption 
expenditures, Real non-residential fixed investment, Pre-tax corporate profits, 3-mo. 
Treasury bill rate, 10-yr. Treasury note yield, Unemployment rate, Total housing 
starts, Auto and light truck sales, Real Net exports. 
 
Survey of Professional Forecasters 
The survey is conducted by the Federal Reserve Bank of Philadelphia. 
Description (from theinternetsite): 
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http://www.philadelphiafed.org/research-and-data/real-time-center/survey-of-
professional-forecasters/ 
The Survey of Professional Forecasters' web page offers the actual releases, 
documentation, mean and median forecasts of all the respondents as well as the 
individual responses from each economist. The survey includes the forecast for the 
many financial and real variables. Among others (from the documentation file): 
nominal GDP, GDP price index,  nominal corporate profits, level of nonfarm  payroll 
employment, index of industrial production, level of housing starts, three-month and 
10-year Treasury bill rate, quarterly average and annual average level of Moody’s 
corporate AAA and BAA bond yield, real GDP, consumption expenditures, real 
nonresidential fixed investments, real residential fixed investments, federal 
government consumption and gross investment, local government consumption and 
gross investment, real change in private inventories, real net exports. 
 
Livingston Survey 
The survey is conducted by the Federal Reserve Bank of Philadelphia. 
Description (from the internet site): 
http://www.philadelphiafed.org/research-and-data/real-time-center/livingston-survey/ 
The Livingston Survey's web page offers the actual releases, documentation, mean 
and median forecasts of all the respondents as well as the individual responses from 
each economist.The survey consists of forecasts of 18 different variables describing 
national output, prices, unemployment, and other macroeconomic data.  It features 
forecasts for quarterly variables (real GNP/GDP, nominal GNP/GDP, real 
nonresidential fixed investment, and corporate profits after taxes), variables available 
at a monthly frequency (industrial production, total private housing starts, the PPI, the 
CPI, unemployment, average weekly earnings, retail sales, and automobile sales), 
and variables available at a daily frequency (prime rate, 10-year Treasury bond rate, 
90-day Treasury bill rate, and S&P 500 stock price index). 
 
I/B/E/S (Institutional Brokers' Estimate System) 
http://thomsonreuters.com/products_services/financial/financial_products/a-z/ibes/ 
Thomson Reuters I/B/E/S provides detailed and consensus estimates featuring  up to 
26 forecast measures including GAAP and pro-forma EPS, revenue/sales, net 
income, pre-tax profit and operating profit, and price targets and recommendations 
for more than 60,000 companies in 67 countries worldwide. 
 
Sentiment index (bull/bear ratio) 
Description:http://www.investorsintelligence.com/x/us_advisors_sentiment.html 
The Sentiment Index is a reflection of the recommendations of over 130 independent 
stock market newsletter editors. 
 
As of yet the Consortium does not have access to any of these commercial data sets.  
Two of these datasets (the Survey of professional forecasters and Livingstone) are 
free. We will be evaluating which ones might be worth investing in a subscription to 
access. 
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 4.  Data Inventory 

 
In preparing this deliverable we surveyed all of the participants and units in 
the Consortium to ascertain what public, commercial, and proprietary data 
sets they possessed that might map against the data needs described in 
chapters 2 and 3.  Below is a summary table of the results: 
 

Agent 
type 

Data 
requirement 

Possible 
source 

Source 
type 

Availabl
e at Description 

Amadeus 
Commerci
al CREI 

Amadeus (Bureau van Dijk) 
provides financial and 
business data on the biggest 
520,000 companies, by 
assets, in 38 European 
countries. Amadeus includes 
standardised annual 
accounts (consolidated and 
unconsolidated), financial 
ratios, sectoral activities and 
ownership. The database is a 
complement to Datastream 
from Thomson Reuters. 

Balance 
sheets 

AIDA 
Commerci
al UCSC 

Aida contains comprehensive 
information on companies in 
Italy, with up to five years of 
history. One can use it to 
research individual 
companies, search for 
companies with specific 
profiles and for analysis. 

Eurostat Public    

OECD 
National 
Input-Output 
Tables Public  

Observations: sector level 
ISIC revision 3. Variables 
measured: sector-to-sector 
domestic transactions in 
intermediate inputs in OECD 
countries. Sample: for each 
OECD country one table 
each 5 years (approximately); 
freely available 

World Input-
Output 
database Public  

Observations: sector-country 
pairs. Variables measured:  
international transactions in 
intermediate inputs from a 
given sector-country to 
another sector-country 
transactions (in US dollars). 
Sample: 1995-2009 yearly; 
freely available 

Firms 

Input-Output 
tables 

Revere 
Analytics 

Proprietary CREI Observations: firm level. 
Variables measured: 
existence of firm to firm 
transactions in inputs (plus 
for a restricted subset 
information on value of those 
transactions). Sample: 2003-
2011, publicly listed firms in 
the US This is a proprietary
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shared with other CRISIS 
members though selected 
moments can be made 
available. 

Eurostat - 
Prodcom Public  

Prodcom provides statistics 
on the production of 
manufactured goods. The 
term comes from the French 
"PRODuctionCOMmunautair
e" (Community Production) 
for mining, quarrying and 
manufacturing: sections B 
and C of the Statistical 
Classification of Economy 
Activity in the European 
Union (NACE 2). 

Eurostat - 
Quarterly 
National 
accounts Public  

Breakdowns of gross value 
added, compensation of 
employees, wages and 
salaries, operating surplus 
and employment (domestic 
scope) by 6 and 17 branches; 
gross fixed capital formation 
by 6 asset types and 
household final consumption 
expenditure by consumption 
purposes (COICOP). The 
data are recorded at current 
and constant prices and 
include the corresponding 
implicit price indices. Auxiliary 
indicators: Population and 
employment (national) data, 
contributions to GDP growth, 
labour productivity, unit 
labour cost and GDP per 
capita. 

Eurostat - 
Short Term 
Statistics Public  

Short-term statistics (STS) 
give information on a wide 
range of economic activities 
according to NACE 
Rev.2 classification 
(Statistical Classification of 
Economic Activities in the 
European Community). The 
industrial import price indices 
offer information according to 
the CPA classification 
(Statistical Classification of 
Products by Activity in the 
European Economic 
Community). 

National 
Statistical 
Agencies Public  

More detailed Prodcom data, 
micro data 

Production 
and price 

indexes by 
industry 

Thomson 
Reuters 
Datastream 

Commerci
al 

UCSC - 
CREI  



FP7-ICT-2011-7-288501-CRISIS D1.1 – Data Needs Assessment and Inventory Report 

 

The CRISIS project is funded by the European Commission under the Seventh Framework Programme (ICT) 

 
21

OECD - 
STAN 
database Public  

The STAN database for 
industrial analysis provides 
analysts and researchers with 
a comprehensive tool for 
analysing industrial 
performance at a relatively 
detailed level of activity 
across countries. It includes 
annual measures of output, 
labour input, investment and 
international trade which 
allow users to construct a 
wide range of indicators to 
focus on areas such as 
productivity growth, 
competitiveness and general 
structural change.Through 
the use of a standard industry 
list, comparisons can be 
made across countries. The 
industry list provides 
sufficient detail to enable 
users to highlight high-
technology sectors and is 
compatible with those used in 
related OECD databases. 

Firm 
characteristics 

by industry 

Eurostat - 
SBS Public  

SBS covers the Nace Rev.2 
Section B to N and division 
S95 which are organized in 
four annexes, covering 
Industry (sections B-E), 
Construction (F), Trade (G) 
and Services (H, I, J, L, M, N 
and S95). Financial services 
are covered in three specific 
annexes and separate 
metadata files have been 
compiled. Up to reference 
year 2007 data was 
presented using the NACE 
Rev.1.1 classification. The 
SBS coverage was limited to 
NACE Rev.1.1 Sections C to 
K. Starting from the reference 
year 2008 data is available in 
NACE Rev.2. Double 
reported data in NACE 
Rev.1.1 for the reference 
year 2008 will be available in 
the first and second quarter 
of 2011. 
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EU - KLEMS Public  

The EU KLEMS Growth and 
Productivity Accounts include 
measures of output  growth, 
employment and skill 
creation, capital formation 
and multi-factor productivity 
(MFP) at the industry level for 
European Union member  
states from 1970 onwards. 
The input measures include 
various categories of capital, 
labour, energy, material and 
service inputs. A major 
advantage of growth 
accounts is that it is 
embedded in a clear 
analytical framework rooted 
in production functions and 
the theory of economic 
growth. It provides a  
conceptual framework within 
which the interaction between 
variables can be analysed, 
which is of fundamental 
importance for policy 
evaluation.  The  measures 
are developed for individual 
European Union member 
states, and are linked with 
“sister”-KLEMS databases in 
the U.S. and Japan. 

GGDC 
Productivity 
Level 
Database Public  

The GGDC Productivity Level 
database provides 
comparisons of output, inputs 
and productivity at a detailed 
industry level for a set of 
thirty OECD countries for 
1997. It complements the EU 
KLEMS growth and 
productivity accounts by 
providing comparative levels 
and follows it in terms of 
country and industry 
coverage, variable definition 
and basic data. 

Eurostat - 
Comext Public   
World Input-
Output 
database Public   
WTO 
International 
Trade 
Statistics 

Commerci
al CREI  

International 
trade 

OECD Public   
ECB - 
Survey of the 
Inflation 
Persistence 
Network 

Restricted 
access 

none of 
us 

Survey carried by ECB 
researchers, members of the 
Inflation Persistence Network 
(IPN), on European firms 

Price-setting 
decisions 

BLS CPI-
RDB 

Restricted 
access 

none of 
us 

BLS - CPI Research 
Database: contains prices for 
all categories of goods and 
services other than shelter 
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(70% of consumer 
expenditure) 

Bank of Italy 
- SHIW Public  

The Survey on Household 
Income and Wealth (SHIW) 
began in the 1960s with the 
aim of gathering data on the 
incomes and savings of 
Italian households. Over the 
years, the scope of the 
survey has grown and now 
includes wealth and other 
aspects of households' 
economic and financial 
behaviour such as, for 
example, which payment 
methods are used. The 
sample used in the most 
recent surveys comprises 
about 8,000 households 
(24,000 individuals), 
distributed over about 300 
Italian municipalities. The 
survey results are regularly 
published in the Bank's 
Supplements to the Statistical 
Bulletin. The data on the 
households is freely 
available, in an anonymous 
form, for further elaboration 
and research. 

PSID Public  

The Panel Study of Income 
Dynamics (PSID): The study 
began in 1968 with a 
nationally representative 
sample of over 18,000 
individuals living in 5,000 
families in the United States. 
Information on these 
individuals and their 
descendants has been 
collected continuously, 
including data covering 
employment, income, wealth, 
expenditures, health, 
marriage, childbearing, child 
development, philanthropy, 
education, and numerous 
other topics. The PSID is 
directed by faculty at the 
University of Michigan.  

Household
s/Workers 

Consumption/s
aving 

decisions 

Eurostat - 
ECHP 

Commerci
al 

none of 
us 

The European Community 
Household Panel (ECHP) is a 
survey based on a 
standardised questionnaire 
that involves annual 
interviewing of a 
representative panel of 
households and individuals in 

h t i id
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ECHP was 8 years, running 
from 1994 to 2001. In the first 
wave, i.e. in 1994, a sample 
of some 60,500 nationally 
represented households - i.e. 
approximately 130,000 adults 
aged 16 years and over - 
were interviewed in the then 
12 Member States. Austria 
(1995) and Finland (1996) 
have joined the project since 
then. Data for Sweden is 
available as of 1997, and has 
been derived from the 
Swedish Living Conditions 
Survey and transformed into 
ECHP format. 

BLS - CE Public  

The Consumer Expenditure 
Survey (CE) program 
consists of two surveys, the 
Quarterly Interview Survey 
and the Diary Survey, that 
provide information on the 
buying habits of American 
consumers, including data on 
their expenditures, income, 
and consumer unit (families 
and single consumers) 
characteristics. The survey 
data are collected for the 
Bureau of Labor Statistics by 
the U.S. Census Bureau. 

Wages and 
labour 

productivity 

Eurostat - 
EU LFS  

Public  The European Union Labour 
Force Survey (EU LFS) is 
conducted in the 27 Member 
States of the European 
Union, 3 candidate countries 
and 3 countries of the 
European Free Trade 
Association (EFTA) in 
accordance with Council 
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households. 

Census 
Bureau - 
Current 
Population 
Survey 
(CPS) Public  

The Current Population 
Survey (CPS), sponsored 
jointly by the U.S. Census 
Bureau and the U.S. Bureau 
of Labor Statistics (BLS), is 
the primary source of labor 
force statistics for the 
population of the United 
States. The CPS is the 
source of numerous high-
profile economic statistics, 
including the national 
unemployment rate, and 
provides data on a wide 
range of issues relating to 
employment and earnings. 
The CPS also collects 
extensive demographic data 
that complement and 
enhance our understanding 
of labor market conditions in 
the nation overall, among 
many different population 
groups, in the states and in 
substate areas. 

OECD Public     

Bloomberg  
Commerci
al UCSC 

Macroeconomic and firm-
level data. The following data 
types are available: stock and 
bond prices and indexes, 
balance sheets, interest 
rates, exchange rates, futures 
and options, warrants, 
commodity prices, financial 
statement analysis and 
industry analysis, 
macroeconomic time series. 

Markets 

Commodities 
market data 

Thomson 
Reuters 
Datastream 

Commerci
al 

UCSC - 
CREI 

Datastream is a financial 
database containing 
company data, equities and 
macro-economic data. Holds 
time series information for 
over two million financial 
instruments, securities and 
indicators for over 175 
countries and 60 markets 
worldwide, with up to 50 
years of historical depth for 
some series. 
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Eurostat - 
Experimental 
House price 
indices Public  

Eurostat and National 
Statistical Institutes (NSIs) 
have been undertaking a 
series of pilot projects to 
develop and compile housing 
price indices for Owner-
Occupied Housing (OOH) in 
the framework of the HICP. 
As a key step towards 
producing the set of housing 
indicators, work has been 
done on the development of 
House Price Indices (HPIs). 

Housing 
market 

S&P Indices 
Commerci
al UCSC  

Bloomberg  
Commerci
al UCSC  Government 

bond market 
data 

Thomson 
Reuters 
Datastream 

Commerci
al 

UCSC - 
CREI  

Firm/credit 
network 

Japanese 
data  Proprietary UNIVPM 

Data are compiled from firms' 
financial statements, 
integrated by a survey of 
Nikkei Media Marketing, Inc. 
in Tokyo. They include the 
indication of the amount of 
borrowing obtained from each 
financial institution, 
subdivided in short-term debt 
and long-term debt. Financial 
institutions, which we refer to 
as “banks” consist of long-
term credit banks, city banks, 
regional banks (primary and 
secondary), trust banks and 
insurance companies, all of 
which basically represent the 
universe of financial 
institutions in Japan. 
Although the dataset covers a 
long time span, ranging from 
1980 to 2005, we are going to 
focus on the most recent 
years, namely the period 
2000-2005. For an extensive 
description of this network the 
reader can refer to DeMasi et 
al. 2009.  

Banks  

Balance 
sheets 

BankScope Commerci
al 

UCSC Information on public and 
private banks throughout the 
world. Each bank report 
contains detailed 
consolidated and/or 
unconsolidated balance sheet 
and income statement. Data 
comes from Fitch Ratings 
and six other sources. Also 



FP7-ICT-2011-7-288501-CRISIS D1.1 – Data Needs Assessment and Inventory Report 

 

The CRISIS project is funded by the European Commission under the Seventh Framework Programme (ICT) 

 
27

around the world. It combines 
data from the main 
information provider, Fitch 
Ratings, and 6 other sources, 
with software for searching 
and analysis. 

Dealogic 
Loan 
Analytics 
database 
(Loanware)  

Commerci
al  UNIVPM 

Dealogic Loan Analytics 
database (Loanware) 
provides information on 
international syndicated bank 
loans (with some domestic 
syndicated loans included as 
well). It has exhaustive 
information on the terms of 
the loan, as well as some 
information on borrowers and 
lenders. 

Financial 
exposures 
network 
among 

European 
banks 

BIS - 
Locational 
banking 
statistics Public  

The locational banking 
statistics gather quarterly 
data on international financial 
claims and liabilities of bank 
offices in the reporting 
countries. Total positions are 
broken down by currency, by 
sector (bank and non-bank), 
by country of residence of the 
counterparty and by 
nationality of reporting banks. 
Both domestically owned and 
foreign-owned banking 
offices in the reporting 
countries record their 
positions on a gross 
(unconsolidated) basis, 
including those vis-à-vis own 
affiliates in other countries. 
This is consistent with the 
residency principle of national 
accounts, balance of 
payments and external debt 
statistics. 

  

E-Mid 
Commerci
al CITY 

E-mid data has tick by tick 
data of interbank loans, for 
maturity up to one year, with 
details about  encoded 
names of banks, time of 
trade, interest rate, quoting 
bank, and volume 

 
Interbank 

transactions 

Japanese 
Interbank 
Data Proprietary UPM 

Data are compiled from firms' 
financial statements, 
integrated by a survey of 
Nikkei Media Marketing, Inc. 
in Tokyo. They include the 
indication of the amount of 
borrowing obtained from each 
financial institution, 
subdivided in short-term debt 
and long-term 

  
Bank of Italy Proprietary SNS 

Interbank credit, balance 
sheet, portfolio composition.  
Confidentiality restrictions 

     Austrian Proprietary MUV Interbank lending between all 
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Central Bank Austrian banks 

Eurostat - 
National 
Accounts Public   

OECD Public   
Thomson 
Reuters 
Datastream 

Commerci
al 

UCSC - 
CREI  

Macro time 
series 

FRED Public  

Federal Reserve Economic 
Data: 45,000 economic time 
series from 39 sources.  

Macro 
data 

Data about the 
imbalances 
within the 
EMU and the 
EU  

Eurostat - 
National 
Accounts Public     

 
 
In addition to mapping available data sets to the needs described in chapters 2 and 
3, we also did a comprehensive inventory of what all of the consortium institutions 
have access to.  During the course of the project we may find that other data sets 
may have utility on a more opportunistic basis or to help answer specific questions 
that arise as the project progresses. 
 
Below is a table summarizing access to commercial and public data sets by 
institution.  More detailed descriptions of each database are available from the WP 1 
team. 
 
DATABASE CITY SNS UNIPA UPM UvA
BankScope x     
Bloomberg x     
Business Insights x     
Business Source Complete x     
Central Bank of Italy x x    
Compustat x     
CRSP x     
Datastream x   x x 
Daily time series of CDS    x  
Deal Monitor x     
DealReporter x     
Debt Wire x     
EconLibrary x     

EconLit x     

Economic and Social Data Service International      

Emerging Market Information Service      

Emerald Management Xtra x     
ESDS x     
Eurostat New Cronos Database      
Factiva x     
Fame x     
FT.com x     
FT prices      

Global Development Finance      

Global Financial Data    x  
Global Insight x     
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High frequency transaction time series for the 
calendar year of 2002 for the most important stock 
exchanges (US equity markets, London, Tokyo, 
Euronext, etc). 

  

x 

  

IMF International Finance Statistics      
Ingenta x     

Journal Citation Reports x     

JSTOR x     

London Share Price Database x     

Merger Market x     
Mintel x     

National Statistics Time Series Data (UK)      

NBER x     
Nexis x     

Nordic Center Securities Data (today Euroclear) 
  

x 
  

NewsScope   x   
OECD iLibrary      
ORBIS x     
Perfect Filings x     
Psycinfo x     

Rebuild Order Book data of the London Stock 
Exchange (LSE) for the years 2004, 2005 and 2006 
with a coded identity of market members 

  

x 

  

Regulatory News Service database maintained by 
LSE. 

  
x 

  

Science Direct x     
SDC Platinum x     

SIBE (Sistema de InterconexionBursatilElectronico)    x   

SSRN x     
TAQ x     
Thomson One Banker x     

Thomson Reuters 3000 Xtra x     
UKplc x     

UNCTADStat (Commodity Price Statistics)      
United Nations Commodity Trade Statistics 
Database (UN Comtrade) 

     

Valuation Catalyst x     
Wealthmonitor x     
Web of Knowledge x     
WRDS x     
Zephyr x     
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 5.  Data Gaps and Data Acquisition Plans 

 
Overall the results of the needs assessment and inventory were encouraging.  The 
Consortium already has access to significant data assets needed for WP 2 and WP 
3. 
 
However, the exercise did identify some important gaps.  Most notably: 
 
5.1 Interbank transaction data 
 
Although we have proprietary data sets containing interbank transactional data for 
banks in Italy, Austria, and Japan this may not be sufficient to create a model that is 
well calibrated for the whole of the EU.  We will seek out other interbank data sets.  
The most likely sources are the ECB, Bank of England and EU national central 
banks. 
 
5.2  Shadow banking system data 
 
Given the importance of the repo and commercial paper markets in both the 2008 
and Eurozone banking crises it would be very helpful to have access to detailed 
transactional level data with identifiers for banks and counter-parties.  Again, central 
banks and regulators are the most likely sources. 
 
5.3  Micro-level data on European households 
 
As discussed in chapters 2 and 3, it will be a challenge to create household agent 
populations that integrate data on demographics, household balance sheets, income, 
consumption, savings, and labour market participation into a well calibrated and 
representative sample.  Our current approach will be to cobble together different 
sources from government agencies (e.g. census, national accounts, labour market, 
consumption, credit market surveys) use aggregate data and distributional data from 
countries where micro survey data is available (e.g. US). 
 
However, we will investigate opportunities to access European micro data.  Most 
notably Eurostat now offers secure access to micro data for certain surveys (for a 
fee).  Specifically of relevance to us: 
 European Community Household Panel (ECHP) – includes income, other 

financial, employment, and housing data.  The limitation is the data is not 
updated – 1994-2001 

 European Union Statistics on Income and Living Conditions (EU-SILC) – sub-
set of member states, 2003-2010, income, employment, and housing 

 Structure of Earnings Survey (SES) – all member states, 2002 and 2006, 
detailed employment and remuneration data 

 
In addition, the ESRC UK Data Archive offers access to some UK Office of National 
Statistics micro data on a secure basis. 
 
We will also investigate what data central banks have on household balance sheet, 
as well as possible commercially conducted household surveys. 
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5.4 Network data 
 
The most important data needed to map the network structure of the macro agent 
based models (MABM) to the empirical network structure are the data concerning 
microeconomic relationships between: (i) firms and banks (which firms get how much 
from which banks?), (ii) firms and firms (which firms purchase which intermediate 
goods from which other firms). Unfortunately, generally these data are highly 
confidential. We already have data on the japanese firms-banks relationship. Some 
partners are exploring the possibility to work with researchers at central banks to use 
these data overcoming the confidentiality problem. 
 
 
5.5 Use of Advisory Board and Stakeholder Working Group to Access Data 
Sets 
 
As the project progresses we will also reach out to members of our Advisory Board 
and Stakeholder Working Group for assistance on data access issues.  We also 
expect that as we expose them to the work that they will identify connections to 
potentially useful data sets that they may have. 
 
Institutions represented on the Advisory Board and Stakeholder Working Group that 
may have useful data include: 
 ECB 
 Bank of England 
 NY Federal Reserve 
 Central Bank of Netherlands 
 National Bank of Austria 
 European Banking Authority 
 Fidelity 
 Bank of France 
 US Treasury/Office of Financial Research 
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 6.  Next Steps 

 
As noted in the Introduction, this will be a ‘living document’ that will be updated 
periodically as the project progresses. 
 
The key next step is the development of deliverable D1.2, the Database Architecture 
and Workplan due in month 9.  This architecture and workplan will move from the 
needs and inventory identified in this document to a technical design for the actual 
database itself and a workplan for its implementation. 
 
As we move to this next more technical phase, it will be essential to acquire the skills 
of a programmer as soon as possible. Along with the WP 1 PI he/she will be 
responsible for developing an overall architecture for the database, recommending a 
platform, agreeing on interfaces and hooks into the ABMs with the WP 2 and 3 
teams, and investigating the technical details as well as licensing issues involved in 
populating the database from the various public, commercial, and proprietary sources 
described in this document.  


