
 

1 General Idea of GreedyAlgorithm

Greedy Algorithmmay be the most heuristic algorithm that
targets at online decision problems It follows the two steps
for each action

1 Estimate a model from historical data
2 Select the optimal action based on the estimation

The solution is greedy if each action is chosen solely to
maximize immediate reward

Mathematically we use thefollowing Language to describe a

Greedy Algorithm
At time t the historic data Atty Lexi y is i

where Xi is the action taken at time i

yi is the outcome
Reward at time t is rt r Yt which is a functionofYe
The algorithm uses Htt to estimate the systemparameter 8
and selects the optimal action maximize rt
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Example 1
For a three arm banditmachine each time one out of three

arms can be pulled Each arm has the probabilityof rewarding
with probabilityOi for a I 2 3

Initially O Oi i is not known to the player Theplayer
played for a while and acquired historic data Ht 1 and the
posteriorestimationof Oc Oz 03 are plotted as below
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It's obvious to seethat
8 02 with very small error prob
I 03 02 83 withrelative small error prob

So it's mostlikelythat the first arm is goingto bepulled
ad infinitum c forever 7 Hanner if the player is

willing to do some exploration it's possible that arm 3 can
be the best even it's not clean at present But the greedy
algorithmwon't take the risk and only action 1 istaken



2 GreedyAlgorithm with Dithering

Dithering is a common approachthatforce to explore
the systemby perturbating the action

One straightforward variation is E greedy exploration

apply greedy algorithm with prob l E

uniformly select an action with prob E

It can be observed that E greedy does pushthe
decision algorithm to do some exploration while it's also
true that if we are almost sure one action is suboption
there is no reason to waste time on it

Idea We should allocate resources on actionsthat
may be thebest but are not appeared so at present
due to the lack of data
How to allocate resources wisely becomes the key

problem to solve


