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GQ(λ) Quick Reference Guide Adam White and Richard S. Sutton August 9, 2010



This document should serve as a quick reference for the linear GQ(λ) off-policy learning algorithm. We refer the reader to Maei and Sutton (2010) for a more detailed explanation of the intuition behind the algorithm and convergence proofs. If you questions or concerns about the content in this document or the attached java code please email [email protected].
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Notation



For each use of GQ(λ) you need to provide the following four question functions. (In the following S and A denote the sets of states and actions.) • π : S × A → [0, 1]; target policy to be learned. If π is chosen as the greedy policy with respect to the learned value function, the algorithm will implement a generalization of The Greedy-GQ algorithm as described in the recent ICML-10 paper (Maei, Szepesvari, Bhatnagar & Sutton, 2010). • γ : S → [0, 1]; termination function (γ(s) = 1 − β(s) in GQ paper) • r : S × A × S → 


The following data structures are internal to GQ: • θ ∈  φ(s, a)) • w ∈ 
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Equations



We can now specify GQ(λ). Let w and e be initialized to zero and θ be initialized arbitrarily. Let the subscript t denote the current time step. Let ρt denote the importance sampling correction: π(st , at ) ρt = (1) b(st , at ) ¯ denote the expected next feature vector: and φ t X ¯ = π(st , a)φ(st , a) φ t



(2)



a



The following equations fully specify GQ(λ):
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> ¯ δt = rt+1 + (1 − γt+1 )zt+1 + γt+1 θ > t φt+1 − θ t φt



(3)



¯ θ t+1 = θ t + α[δt et − γt+1 (1 − λt+1 )(w> t et )φt+1 ]



(4)



wt+1 + wt + αη[δt et − (w> t φt )φt ]



(5)



et = It φt + γt λt ρt et−1



(6)



Algorithm



The following provides a complete algorithm for GQ(λ).
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¯ λ, γ, z, r, ρ, I ) GQLearn(φ, φ, ¯ − θ> φ δ ← r + (1 − γ)z + γθ > φ e ← ρe +Iφ ¯ θ ← θ + α(δe − γ(1 − λ)(w> e)φ) > w + w + αη(δe − (w φ)φ) e ← γλe



Initialize θ arbitrarily and w = 0 Repeat (for each episode): Initialize e = 0 s ← initial state of episode Repeat (for each step of episode): a ← action selected by policy b in state s Take action a, observe next state, s0 ¯ ←0 φ For all a ∈ A(s) : ¯ ←φ ¯ + P 0 π(s0 , a0 )φ 0 0 φ s ,a a ρ = π(s,a) b(s,a) ¯ λ(s0 ), γ(s0 ), z(s0 ), r(s, a, s0 ), ρ, I(s, a) ) GQLearn(φs,a , φ, 0 s←s 0 until s is terminal
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Code



The file GQLambda.java contains an implementation of the GQLearn function described above. We have deliberately excluded optimizations (e.g., binary features or efficient trace implementation) to ensure the code is simple and easy to understand. We leave it to the reader to provide environment code for interfacing to GQ(λ) (e.g., using RL-Glue).



5



References



Maei, H. R., Szepesvari, Cs., Bhatnagar, S., Sutton, R. S. (2010). Toward Off-Policy Learning Control with Function Approximation. In Proceedings of the 27th International Conference on Machine Learning, Haifa, Israel.



3



Maei, H. R. and Sutton, R. S. GQ(λ): A general gradient algorithm for temporal-difference prediction learning with eligibility traces. In Baum, E., Hutter, M., and Kitzelmann, E. (eds.), AGI 2010, pp. 9196. Atlantis Press, 2010. Sutton, R. S., Barto, A. G. (1998). Reinforcement Learning: An Introduction. MIT Press.



4



























[image: Quick Reference Guide* * * * * * * * * * * * * * * * * * * * * Nutrition and ...]
Quick Reference Guide* * * * * * * * * * * * * * * * * * * * * Nutrition and ...












[image: Go Quick Reference Go Quick Reference Go Quick Reference - GitHub]
Go Quick Reference Go Quick Reference Go Quick Reference - GitHub












[image: Know Your Customer: Quick Reference Guide - PwC]
Know Your Customer: Quick Reference Guide - PwC












[image: Know Your Customer: Quick Reference Guide - PwC]
Know Your Customer: Quick Reference Guide - PwC












[image: QUICK REFERENCE GUIDE FOR NETWORK TROUBLESHOOTING]
QUICK REFERENCE GUIDE FOR NETWORK TROUBLESHOOTING












[image: QUICK REFERENCE GUIDE FOR NETWORK TROUBLESHOOTING]
QUICK REFERENCE GUIDE FOR NETWORK TROUBLESHOOTING












[image: OpenGL Quick Reference Guide - Duke Computer Science]
OpenGL Quick Reference Guide - Duke Computer Science












[image: LIKWID | quick reference - GitHub]
LIKWID | quick reference - GitHub












[image: Log4j Quick Reference Card - GitHub]
Log4j Quick Reference Card - GitHub












[image: Quick Reference Guide.pdf]
Quick Reference Guide.pdf















GQ(Î») Quick Reference Guide - CiteSeerX






Aug 9, 2010 - b(st,at). (1) and Â¯Ï†t denote the expected next feature vector: Â¯ Ï†t = âˆ‘ a Ï€(st,a)Ï†(st,a). (2). The following equations fully specify GQ(Î»): Î´t = rt+1 + ... 






 Download PDF 



















 80KB Sizes
 0 Downloads
 62 Views








 Report























Recommend Documents







[image: alt]





Quick Reference Guide* * * * * * * * * * * * * * * * * * * * * Nutrition and ... 

Fruit seeds and cores. â—‹ Chocolate. â—‹ Onions. â—‹. â—‹ Tomatoes(plants are toxic )ripe tomatoes small amounts fine. â—‹ Heavy wheat and flour based foods.














[image: alt]





Go Quick Reference Go Quick Reference Go Quick Reference - GitHub 

Structure - Package package mylib func CallMeFromOutside. Format verbs. Simpler than CÄ�s. MOAR TABLE package anothermain import (. "fmt". ) func main() {.














[image: alt]





Know Your Customer: Quick Reference Guide - PwC 

Jan 1, 2014 - regarded as bank customer according to the Article 76 of Banking Law. ...... of preventative medicine, medical diagnosis, medical research, the ...














[image: alt]





Know Your Customer: Quick Reference Guide - PwC 

Jan 1, 2014 - Key sources of practical guidance with regard to AML requirements .... an account opened in the customer's name with a credit institution.














[image: alt]





QUICK REFERENCE GUIDE FOR NETWORK TROUBLESHOOTING 

The hardware, firmware, or software described in this manual is subject to change without notice. ...... TAKE INTO ACCOUNT ... If you have a network management software application (such as SPECTRUM, SPECTRUM Element. Manager for ...














[image: alt]





QUICK REFERENCE GUIDE FOR NETWORK TROUBLESHOOTING 

Edit the /etc/bootptab file and add an entry for the device that includes the ...... (IPX), Telnet 3270 (TN3270), or Apple Remote Access Protocol (ARAP), but the ...














[image: alt]





OpenGL Quick Reference Guide - Duke Computer Science 

that the information is not in the most easily accessible format. The following web sites are ... http: www.opengl.org About FAQ Technical.html http: reality.sgi.com ...














[image: alt]





LIKWID | quick reference - GitHub 

likwid-memsweeper Sweep memory of NUMA domains and evict cache lines from the last level cache likwid-setFrequencies Control the CPU frequency and ...














[image: alt]





Log4j Quick Reference Card - GitHub 

log4j.appender.socket.port=10005 log4j.appender.socket.locationInfo=true log4j.logger.com.my.app=DEBUG. Level. Description. ALL. Output of all messages.














[image: alt]





Quick Reference Guide.pdf 

o Contact the ThunderRidge HS Portal Manager at [email protected]. Student Portal Account and Student Moodle Account. Username = Last Name ...


























×
Report GQ(Î») Quick Reference Guide - CiteSeerX





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















