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A primer on cross-impact balances  
(CIB; Weimer-Jehle 2006) 

Step 1: Define scenario elements 

Simple example: 

EducaConal	  a6ainment	  

PopulaCon	  

Income	  per	  capita	  

Low	  
Medium	  
High	  
Low	  
Medium	  
High	  
Low	  
Medium	  
High	  
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  (1) Population    (2) Income/cap   (3) Education 
  L M H   L M H   L M H 
                                       Given: 
(1) Population                  Low         -2 -2 4   
                                          Medium     
                                          High     

                                       Given:             
(2) Income per capita      Low   
                                          Medium   
                                          High           

                                       Given:             
(3) Educational                           Low         
     attainment                     Medium   
                                                High   

Target outcomes according to self-consistency:   i i i 
Impact balances (sum highlighted values): 1 -5 4 7 -2 -5 -16 8 8 

Target outcomes according to impact balances: h h h 

CIB step 2: Record judgments 
(statements of interrelationships) 

CX,Y (x,y) = C1,2(L,H) 

CX,Y = C1,2 
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CIB step 3: Scenario as set of conditions 
and assessment of internal consistency 

Internal consistency determined by self-consistency  
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Direct	  influences	  among	  these	  
outcomes	  well	  understood	  at	  
highly	  aggregated	  scales	  

(e.g.	  demographic	  transiCon)	  

Schweizer	  &	  O’Neill	  (2014)	  
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Inconsistent 
combination 

Internal consistency determined by self-consistency  

CIB step 3: Internal consistency check 
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CIB step 3: Internal consistency check 
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  (1) Population    (2) Income/cap   (3) Education 
  L M H   L M H   L M H 
                                       Given: 
(1) Population                  Low         -2 -2 4   -9 3 6 
                                          Medium   0 0 0   -7 -1 8 
                                          High   2 2 -4   7 4 -11 

                                       Given:             
(2) Income per capita      Low -3 0 3   7 4 -11 
                                          Medium 0 0 0   -9 3 6 
                                          High 3 0 -3           -11 4 7 

                                       Given:             
(3) Educational                           Low -3 0 3   11 -4 -7       
     attainment                     Medium 0 0 0   -5 10 -5 
                                                High 3 0 -3   -7 -4 11 

Target outcomes according to self-consistency:   i i i 
Impact balances (sum highlighted values): 0 0 0 9 -6 -3 -20 7 13 

Target outcomes according to impact balances: h h h 



Potentially much more can be done with CIB 
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(Weimer-‐Jehle	  2006)	  
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Project objective 1:  
Visualization of 
scenario succession  

Scenario Scenario 
weight 

LHH 15 
HLM ßà HML 8 

HMM 3 
HLL 1 



Project objective 2:  
Introduction of 
stochasticity to CIB  
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Scenario Stability Traffic 
LHH Stable High 
HMM Unstable Mod 
HLL Stable High 



Experimentation with alternative stochastic 
succession rules 
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Objective 3: Succession rule comparison 
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(logisCc	  rule)	   (arctan	  rule)	  



Summary of progress and future work 

•  CIB scenario succession can be visualized as a 
network (a Markov chain) 

•  With stochastic succession rules, salient 
features of system ‘topography’ can be verified, 
investigated  

•  Future work 
"   Details of system topography: Are particular scenarios 

important ‘pathways’ from one system attractor to 
another? 

"   Visualization of larger network      
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