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0 bject ive: 

modeling in two major areas: learning/R&D/information acquisition and the nexus 
between climate dynamics and climate impacts. 

models deal with learning (endogenous and/or exogenous) within an economy. This 
would obviously include the R&D process, whereby knowledge about climate change 
(and many other things) is acquired over time and influences regulatory actions. 

climate-change results from equilibrium and transient general circulation model (GCM) 
simulations into our simplified integrated-assessment model. 

model, it is done in the context of a standard Ramsey growth model. Thus the work 
involves theoretical conceptualization, empirical implementation in an integrated- 
assessment model, and analysis using that model. 

The objective of the project is to enhance capabilities for integrated-assessment 

In the first of these areas, our objective is to improve the way in which economic 

The work in climate dynamics is focused in part on incorporating the regional 

While the work is generic and therefore applicable to any integrated-assessment 

Approach: 

(1) Expand Characterization of Learning 

is how to incorporate learning (information acquisition) into an optimal-growth model. 
Previous work of the PI has focused on exogenous learning -the star-shaped 
spreading of beliefs. This task involves extending this approach and developing 
several additional representations of learning, particularly Bayesian learning about 
climate sensitivity. 
(2) Enhanced Climate Model. 

growth models. Two criteria are particularly important: tractability and realism. To deal 
with C02 accumulation, we have sought to reduce the dimensionality of C02 

This project is divided into four separate tasks. 

This task is one of the most fundamental parts of this project. The basic problem 

This task involves improving the representation of climate within simple optimal 
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accumulation equations used in typical IA models. We have also sought to use historic 
data to calibrate the climate relationships within our integrated assessment model. 
(3) 

an inability to adapt to climate change due to a imperfect knowledge that a climate 
change has occurred. For instance, a farmer may fail to realize the climate has 
changed, continue with old practices and in the process incur significantly more 
damage than if the farmer had known the change had occurred. This task will seek to 
better characterize damage associated with delayed learning. 
(4) Analysis. 

In order to tie the three preceding tasks together, one or two analyses will be 
conducted of key climate change issues. The two issues we are currently planning to 
consider are: (a) the effect of learning on reaching an agreement on climate control; 
and (b) the effect of learning with the possibility of a climate catastrophe. Other 
analyses may also be conducted, including the effect of uncertainty on climate 
sensitivity on abatement levels. 

Refined Pollution Control and Damage. 
One of the major avenues of damage in integrated assessment may arise from 

Results to Date: 
Our most significant result has been to incorporate a new representation of 

learning into integrated assessment models. We have successfully incorporated 
Bayesian learning about climate sensitivity into a DICE-like integrated assessment 
model. This has involved representing the standard optimization-type integrated 
assessmenVoptima1 growth model as a stochastic dynamic program. This allows the 
state of knowledge about climate sensitivity to be represented as a state variable which 
evolves over time according to Bayes rule and learning occurs regarding climate 
sensitivity. 

take 50-100 years to resolve uncertainty, based purely on the stochastic temperature 
record. Learning about climate damage (which we are currently examining) appears to 
take an even longer period of time. 

Another result of our work has been the development of a new algorithm for 
solving dynamic programs of the complexity of an integrated assessment model. The 
method involves using neural networks to approximate the value function in the 
dynamic program. We have also worked to improve the efficiency of this method. 

An ancillary result of our work is that we have successfully demonstrated the use 
of dynamic programming in solving integrated assessment models. This step forward is 
very important to be able to look at uncertainty and many types of learning. 

Another result is that we have been able to deduce the underlying distribution on 
climate shocks, using a GCM and the instrumental temperature record. This work is 
important for our integrated assessment activities but it is also important in and of itself. 
We have backed sulfate aerosols and tropospheric ozone out of the temperature 
record, leaving an induced distribution on climate sensitivity to greenhouse gas forcing. 

The empirical implications of our examination of climate sensitivity is that it may 
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