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Analytical Thinking: Modularity Analytical Thinking: Modularity 
& Decomposition& Decomposition

Varun Dube

Accouncements

� ? Any ?

� Dues, $50
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Agenda

� Definitions

� Example

� Varun’s Theory

� Math Version

� CompSci Version

� Quick Example

� Examples & Applications

� Final Thoughts
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Definitions

� What is modularity?

� Concept that a system cam be 
decomposed and recomposed to/from a 
set of independently functioning modules

� Modules – sets of connections used to 
accomplish a single task

4



11/7/2008

3

Definitions

� Proverbial “Black Box” example

� (1) risk (2) execution

(3) model (4) data
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Definitions

� Importance of independence, e.g.

“Correlations” mess shit up

If           our modules are not 
independent, but rather compositions 
of other, unknown, independent
modules
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Varun’s Theory

� Any system/process can eventually 
be decomposed into modular 
components (via recursive 
decomposition)

� Recursive decomposition = fancy way of 
saying “keep breaking it down until we 
have a set of independent components”

7

Varun’s Theory

� Assumptions

� We can explain a process completely

� We are limited by the permutations of the 
words in the English language… n^n^n^…

� The number of independent modules in 
our system is finite

� Not necessary, but is consistent with 
defining scope & depth of interest

� Scope & depth of interest are defined
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Varun’s Theory

� In project management, Scope is the sum 
of all products and requirements

� Depth of interest in our hierarchy (seen 
later)
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Varun’s Theory

� Math
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Varun’s Theory

� Computer Science

Input: System, S()

Output: Modules, (1,…,n)

Notes:

� “size()” finds the direct count of the 

variable

� “tsize()” returns the full-depth number of 

elements within the variable

� *The algorithm is recursive, and allows a 
sub-system to be inputted as a system*
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Varun’s Theory

� Quick Aside: Recursion with Fibonacci
� Fib(n) {

If n <= 1 Then

Return 1

Else

Return Fib(n – 1) + Fib(n – 2)

End If

}

n-index: 0, 1, 2, 3, 4, 5, 6  , 7  , …

Fib-value: 1, 1, 2, 3, 5, 8, 13, 21, …
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Varun’s Theory

� Varun’s Decomposition

VDe(S()) {

If tsize(S) = 1 Then Return S

Else ForEach i in S {

S(i) = VDe(S(i))

}
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Varun’s Theory

� Uselessness of the algorithm

1 � 1 � 1

� 2

� 2 � 1

� 3

Returns (1-1-1, 1-1-2, 1-2-1, 1-3) as 
the set of independent modules
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Varun’s Theory

� “tsize()” assumes prior knowledge of 

all possible base modules, and is 
impractical
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Varun’s Theory

� How much do we care about?

� Defining depth & scope as limits of 
interest

� Necessary to prevent losses from “over-
investigation”

� Analogous to diminishing marginal utility
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Examples & Applications

� Applications

� Biology (evolution, cognitive science), 
psychology, physiology, systems 
architecture, neural networks, networks 
(general), programming, design (e.g. 
Photoshop’s layers)

� Finance? Hasn’t been directly 
implemented…only implicitly

� General problem solving!
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Examples & Applications

� Proverbial “Black Box” example

� (1) risk (2) execution

(3) model (4) data
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Examples & Applications

� (1) Risk Execution (4)

VAR Algos (+,-,/,*,…)

Sensitivity Trading Platform

DEAR Exchange

RAROC Asset Specificities

… …
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Examples & Applications

� Problems

� Finance – trading strategies

� Data, execution, risk, model

� Math – proofs

� What to show, given definitions

� CompSci – random tasks

� Goal, platform / language, algos

� Economics – models

� Effects, assumptions, data, math
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Examples & Applications

� Multi-Factor Equity Model

� Data – historical fundamental data, 
share data

� Execution – trading costs, asset classes, 
investible universe, rebalancing, 
programming & platform

� Risk – VAR, sensitivity (greeks), DEAR, 
RAROC, political, sovereign, credit

� Model – multivariate regression
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Examples & Applications

� How to approach a problem (market)

� Underlying assumptions

� Data / backtests

� Risk management

� Execution
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Final Thoughts (Presentation)

� Start analytical and objective with a 
specific process, then move into 
subjectivity

� It’s easy to get sidetracked by 
digging too deep in a branch…keep it 
simple and don’t forget your goals!

� Lot of work involved, but it has a high 
payoff and success rate; learn by 
doing
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Final Thoughts (General)

� Majors – matter a lot

� Thinking process matters a lot

� Soft skills are arguably more 
important than technical skills

� Your career is long, don’t miss college 
as it goes by

� Passion for something will take you 
farther than anything else
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