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Efficient Decision-Making Agents via Offline 

Hierarchical Reinforcement Learning
Zican Hu12, Wei Liu3, Xiaoye Qu2, Xiangyu Yue4, Chunlin Chen1, Zhi Wang12✉, Yu Cheng4✉

1 Nanjing University 2 Shanghai AI Laboratory 3 HKUST 4 CUHK  ✉ Corresponding Authors

Contact & Coopera,on
zhiwang@nju.edu.cn

Challenge & Mo4va4on Method & Framework

Task: boiling water

go to kitchen

prepare tools

filling water

1. open kitchen door
2. go to kitchen
     : in kitchen

1. pick up pot
2. take thermometer
     : prepare done

1. move pot to sink
2. activate sink
     : sink is broken 

high planer

low executor

w/o HierHier
68.34

53.94
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Ø Deficient explora/on: 
Difficulty in effec-vely exploring vast 
ac-on spaces for long-horizon tasks.

Ø Inadequate credit assignment : 
Inadequate credit assignment in sparse-
reward scenarios.

Solu4on & Contribu4on
Ø Hierarchical framework: 
We propose a hierarchical framework
with with superior parameter efficiency 
to solve complex decision tasks.

Ø Offline-to-online adapta/on: 
Our approach enables rapid adapta-on 
to non-sta-onary environments 
through generalizable hierarchical skills. 

Insights illustrated via a “boiling water” case

Ø Grounding Language Models as EffIcient Decision-Making 
Agents via Offline HiErarchical RL Framework (GLIDER)

Experiment & Analyza4on
Ø Result across three backbone on 

two decision benchmarks.

Ø Ablation performance across model 
architectures and pipeline.

Ø Online fine-tuning result against AC 
and AWAC baselines.

a) Hierarchical Actor-Cri,c architecture with prompt-
controlled high- and low-level training.

b) Hierarchical policy where the high-level 𝜋! generates 
sub-task 𝑔 only when the low-level 𝜋" executes primi,ve 
ac,ons for 𝑐 steps. 𝑐 could differ across sub-tasks.

d) Hierarchical trajectories composed as:
    𝐷! = ∑"[𝑑; 𝑜#, 𝑔#, ∑ 𝑟#:%&', 𝑜% , … , 𝑜( , 𝑔( , ∑ 𝑟(:()%&', 𝑜()% , … ]
    𝐷* = ∑"∑([𝑔(; 𝑜( , 𝑎( , 𝑟̂( , 𝑜()' , … , 𝑜()%&', 𝑎()%&', 𝑟̂()%&', 𝑜()% ]

c) The training pipeline comprises SFT, ORL (offline RL), and 
O2O (offline-to-online RL) stages.

• Sentence-Level Cri.c :
   ℒ+ 𝜙 = 𝔼 ,,.,/,,! ~1"[(𝑟 + 𝛾𝑉23 𝑠4 − 𝑄5(𝑠, 𝑢))6]
   ℒ7 𝜓 = 𝔼,~1"[𝔼.~8# < 𝑠 [𝐿6

9 (𝑄25 𝑠, 𝑢 − 𝑉3(𝑠))]]
• Token-Level Actor :
  ℒ8 𝜃 = −𝔼 ,,. ~1"[exp(

'
:
𝐴 𝑠, 𝑢 ) ⋅ ∑;<'= 𝑙𝑜𝑔	𝜋>(𝑤;|𝑠, 𝑤':;&')]


