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ᐅᖃᐅᓯᕆᔭᕗᑦ: ᕿᑎᕐᒥᐆᑦ ᐆᒪᔪᓕᕆᔨᖏᑦᑕ ᑲᑎᒪᔨᖏᑦ ᑐᑭᓕᐆᕐᓯᒪᔭᖓ ᐊᖏᕐᑕᐅᔪᒪᓗᑎᒃ ᐆᒪᔪᓕᕆᔨᕐᔪᐋᑯᓐᓂᑦ 
ᖃᒋᐅᔭᑉ ᓇᓐᓄᕐᓯᐅᕐᕕᖓᓐᓄᑦ ᓴᕕᒃᑕᕐᒃᓂ/ᓂᕕᖓᑖᖑᐋᖏᓐᓂᑦ ᑐᒃᓯᕐᑕᐅᔪᓐᓂᒃ ᐅᕐᓱᕐᑑᕐᒥᐆᓂᑦ ᐊᒪᓗ 
ᐃᖃᓗᒃᑑᑎᐋᕐᒥᐆᓂᑦ 
 
ᔫᓐ 2013ᖑᑎᓗᒍ, ᓄᓐᓇᕗᑦ ᐆᒪᔪᓕᕆᔨᕐᔪᐋᖏᑦ ᑐᓴᓚᐅᕐᑐᑦ ᓄᓐᓇᓕᖕᓂᑦ, ᕿᑎᕐᒥᐆᑦ ᐆᒪᔪᓕᕆᔨᖏᓐᓂᑦ ᐊᒪᓗ, 
ᓄᓐᓇᕗᑦ ᑐᖓᕕᒃᑯᖏᓐᓂᑦ ᐃᖢᐋᖏᓐᓂᖓᓐᓂᑦ ᐃᓐᓄᖕᓄᑦ ᓇᓐᓄᒃᑕᐃᓕᔭᐅᓯᒪᓂᖏᓐᓄᑦ ᖃᒋᐅᔭᑉ ᑕᕐᕆᐅᖓᓐᓂᑦ 
ᐱᓗᐋᕐᑐᒥᑦ ᐃᓄᖕᓄᑦ ᕿᑎᕐᒥᐆᑕᕐᓂᑦ.  
 
2001ᒥᑦ 2004ᒧᑦ, ᓇᓐᓄᒃᑕᐃᓕᔭᐅᓚᐆᕐᒪᑕ ᐃᓄᐄᑦ ᖃᒋᐅᔭᑉ ᑕᕆᐅᖓᓐᓂᑦ. 2005ᒥᑦ ᐅᑉᓗᒥᒧᑦ, 
ᓇᓐᓄᒃᑕᕆᔭᐅᔪᖕᓇᕐᑐᑦ ᐱᖓᓲᖕᒪᑕ ᐊᒪᓗ, ᐅᕐᓱᕐᑑᕐᒥᐆᓐᓂᑦ, ᐃᖃᓗᒃᑑᑦᑎᐋᕐᒥᐅᓂᒃᓗ ᐊᑐᕐᑕᐅᓕᕐᐸᒃᖢᑎᒃ ᐊᕐᕌᒍᑦ 
ᐱᖃᑖᓂᑦ.    
 
ᓇᓐᓄᒃᑕᐃᓕᔭᐅᓂᕐ ᐊᒪᓗ, ᓇᓐᓄᒃᑕᐅᔪᖕᓇᕐᑐᑦ ᐊᒥᓲᖏᓐᓂᖏᓐᓄᑦ ᐊᖏᔪᒥᒃ ᐃᖢᐋᖏᓂᓕᐅᕈᑎᖃᕐᒪᑦ ᐃᓄᖕᓄᑦ. 
ᑕᒪᓐᓇ ᐊᔨᐅᖏᑐᒥᒃ ᑕᐅᑐᖕᓇᕐᑎᑎᓕᕐᒪᑦ ᐃᓐᓇᑐᖃᐄᑦᓗ ᓇᓐᓄᕐᓯᐆᕐᓂᕐᒧᑦ ᐃᓕᓐᓂᐋᕐᑎᑎᓂᖏᑦ ᐊᓯᖑᕐᖢᓂ 
ᓄᑕᖃᒥᓐᓄᑦ. ᐊᓯᖑᕐᑎᑎᖕᒥᔪᕐ ᓄᓐᓇᒥᑦ ᖃᐅᔨᒪᔭᒥᓂᒃ ᓇᓐᓂᐋᕐᖢᑎᒃ ᐊᑐᕋᑕᖏᓕᕐᒪᔪᒃ ᐊᑉᖁᑎᑐᖃᖓ ᐊᒪᓗ 
ᓇᓐᓄᖃᕋᔪᒃᑐᑦ ᖃᐅᔨᒪᔭᐅᖏᓕᕐᖢᑎᒃ.    
 
ᓇᓐᓄᒃᑎᑕᐅᓂᕐ ᐊᔪᓕᕐᑎᑕᐅᓚᐆᕐᑐᑦ ᐱᔪᑕᐅᓗᓂ ᓇᓐᓄᐄᑦ ᐊᒥᓱᖑᕆᐋᖁᔭᐅᓗᑎᒃ ᑲᕙᒪᑯᓐᓂᑦ. ᐃᓄᖕᓂᑦ ᑕᒪᓐᓇ 
ᐅᖃᐅᓯᐅᖄᓚᐆᕐᑐᕐ ᑲᕙᒪᑯᓐᓄᑦ ᓇᓐᓄᖃᑎᐋᖏᓕᕐᓂᖓ. ᐃᓐᓄᐄᑦ ᓯᕗᓪᓕᐆᓗᑎᒃ ᐅᖃᓕᕐᒥᔪᑦ ᐊᒪᓗ 
ᑐᓴᕐᑎᑎᓕᕐᖢᑎᒃ ᓄᖃᕐᑎᑕᐅᓯᒪᓂᖏᓄᑦ ᓵᓚᒋᔭᐅᔪᑐᑦ ᑐᑭᖃᓕᕐᒪᑦ. ᐅᑭᐆᕐᓄᑦ 7 ᐅᖓᑖᓐᓄᑦ, ᑐᓴᕐᑎᑎᓕᕐᑐᒍᑦ 
ᑲᕙᒪᑯᓐᓄᑦ ᐊᒪᓗ ᐆᒪᔪᓕᕆᔨᕐᔪᐋᑯᓐᓄᑦ ᓇᓐᓄᐄᑦ ᐊᒥᓲᓂᕐᓴᐅᓕᕐᑐᑦ ᐊᒪᓗ, ᐊᒥᓲᓂᕐᓴᓂᑦ ᓇᓐᓄᒐᒃᓴᕐᓂᑦ 
ᑐᓂᔭᐅᔪᖕᓇᓕᕐᖢᑎᒃ ᐱᔪᑎᒋᓗᒍ ᐃᓄᖕᓄᑦ ᐊᒃᓱᕉᑕᐅᔪᕐ ᐊᓯᐅᔨᔭᐅᓕᕐᑐᕐᓗ ᓇᓐᓄᕐᓯᐆᕐᓂᐆᒃ ᐃᓕᖁᓯᖓᑕ ᒥᒃᓵᓐᓄᑦ 
ᐊᑐᕐᑕᐅᖏᓐᓂᕐᓴᐅᓂᐋᕐᒪᑦ.    
 
ᐃᓐᓄᐄᑦ ᖃᐅᔨᒪᔭᑐᖃᖓ ᒪᓕᒃᖢᒋᑦ ᐊᒪᓗ ᓇᓐᓄᓕᕆᔨᓐᓂᑦ ᓈᓴᐃᔨᓐᓂᑦ ᑐᓴᕋᑕᓕᕐᖢᓂ, ᓇᓐᓄᖃᕐᓂᕐᓴᐅᓕᕐᓂᖓ 
ᖃᐅᔨᒪᓐᓇᕐᓯᔪᕐ (ᑕᑯᒋᐋᕐᓗᒍ Appendixᓚᓯᒪᔪᕐ). ᖃᐅᔨᓴᕐᑕᐅᓚᐆᕐᓂᖓᑕ ᓇᓐᓄᐄᑦ ᖃᒋᐅᔭᑉ ᑕᕆᐅᖓᓐᓂᑦ 
ᒪᓕᒃᓗᒍ ᑐᑭᓯᓐᓇᕐᓯᔪᕐ ᐊᒥᓲᓂᕐᓴᐅᓕ1ᕐᑐᑦ ᓇᓐᓄᐄᑦ ᐊᒪᓗ 400 ᖃᓂᖓᓃᓐᓇᓱᒋᔭᐅᓕᕐᓗᑎᒃ. ᑕᒪᓐᓇ ᐱᔪᑎᒋᓗᒍ, 
ᐊᒪᓗ ᐊᑕᐅᓯᐅᖏᑐᓐᓂᒃ ᑐᓴᕐᑎᑕᐅᓕᕐᖢᑕ, ᕿᑎᕐᒥᐆᑦ ᐆᒪᔪᓕᕆᔨᖏᑕ ᑲᑎᒪᔨᖏᑦ ᑐᒃᓯᕋᓕᕐᑐᑦ ᓇᓐᓄᒐᒃᓴᐄᑦ 
ᐊᒥᓲᓂᕐᓴᐅᓕᕋᓗᐋᕐᐸᑕ ᖃᓄᐃᓇᔭᖏᑐᕐ.   
 
ᐊᒪᓗ, ᓄᓐᓇᕗᑦ ᑲᕙᒪᖏᑦ ᓈᓴᐃᔪᒫᓕᕐᒪᑕ ᓇᓐᓄᕐᓂᑦ ᑲᒋᐅᔭᑉ ᑕᕆᐅᖓᓐᓂᑦ. ᓄᓇᓖᑦ ᐃᑲᔪᕈᒪᓂᖏᑦ 
ᑕᐅᑐᖕᓇᕐᖢᓂ ᑕᒪᓐᓇ ᐱᔪᑕᐅᓗᓂ. ᐅᑕᕿᕗᒍᑦ ᓈᓴᐃᑖᕐᐸᑕ ᑐᓴᕐᕈᖕᓇᕐᓯᓂᐋᕐᑐᒍᑦ ᐅᑭᐆᑦ ᐊᑕᐅᓯᐅᖏᑐᓐᓄᑦ 
ᐊᒪᓗ ᐊᒥᓲᓗᐋᖏᑐᓐᓄᑦ. ᐅᑕᕿᓂᑉᑎᓐᓂᑦ, RWO ᑐᒃᓯᕋᕐᑐᑦ ᐊᒥᓱᖑᕆᐋᖁᔨᓗᑎᒃ ᓇᓐᓄᒐᒃᓴᕐᓂᑦ ᐱᔪᑎᒋᓗᒍ 
ᐃᓚᖓᕐᑎᕐᓗᐋᕐᓂᐋᖏᓐᓇᓱᒋᔭᐅᓗᑎᒃ ᓇᓄᐄᑦ ᐊᒪᓗ ᓯᕕᑐᔪᒥᒃ ᐃᓚᖓᕐᑎᕈᑕᐅᓂᐋᖏᓐᓇᓱᒋᔭᐆᖕᒪᑦ.    
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ᐃᓚᒋᐋᕈᑕᐅᔪᑦ ᑎᑎᕋᕐᓯᒪᔪᑦ ᑐᒃᓯᕋᐅᑕᐅᔪᒧᑦ 
 
ᐃᓄᐄᑦ ᖃᐅᔨᒪᔭᑐᖃᖏᑦ ᐊᒪᓗ ᓄᓇᓕᖕᓂᑦ ᖃᐅᔨᒪᔭᐅᔪᑦ:  
 

1. ᐃᓄᐄᑦ ᖃᐅᔨᒪᔭᖏᑦ ᓇᓐᓄᕐᓄᑦ ᐅᕐᓱᕐᑑᕐᒥᐆᑦ ᐆᒪᔪᓕᕆᔨᖏᓐᓂᑦ ᑎᑎᖃᓕᐆᕐᑕᐅᓚᐆᕐᑐᕐ ᑎᐅᔭᓐ ᑮᑦ 
ᐃᑲᔪᕐᑎᖃᕐᖢᓂ ᔨᐅᕆ ᐊᕐᕕᕐᒥᑦ, ᓗᐃ ᖃᒧᖄᒃ, ᔮᑭ ᐊᒥᕋᓕᒃ ᐊᒪᓗ ᐅᕐᓱᕐᑑᑉ ᐆᒪᔪᓕᕆᔨᖏᑕ 
ᑲᑎᒪᔨᖏᓐᓂᑦ. ᑕᒪᑯᐋᑦ ᑎᑎᖃᓕᐆᕐᑕᐅᔪᑦ ᐱᑕᖃᕐᑐᑦ ᐃᓐᓄᐄᑦ ᖃᐅᔨᒪᔭᑐᖃᖏᓐᓂᑦ ᓇᓐᓄᐄᑦ 
ᐊᕙᖕᒧᒃᑕᕐᓂᖏᓐᓄᑦ ᐊᒪᓗ ᐊᖑᓇᓱᒃᑏᑦ ᑕᑯᕋᑕᕐᑕᖏᓐᓂᑦ ᓇᓐᓄᐄᑦ ᓇᔪᕐᕋᑕᕐᑕᑐᖃᖏᓐᓄᑦ ᑲᒋᐆᔭᕐᒥᑦ.   
 

2. ᑲᓐᓇᑕᒥᑦ ᐆᒪᔪᓕᕆᔨᑦ ᑎᑎᕋᕐᕕᖓ ᐊᒪᓗ ᓄᓐᓇᕗᑦ ᑐᓴᒐᒃᓴᓕᐆᕐᓂᐆᑉ (2009). ᑕᒪᓐᓇ ᑐᓴᒐᒃᓴᓕᐆᕐᑕᐅᔪᕐ 
ᓄᓐᓇᓕᖕᓂᑦ ᐅᖃᐅᓯᐅᔪᓂᑦ ᓇᓐᓄᓕᕆᓂᕐᒧᑦ ᐱᑕᖃᕐᑐᕐ ᓄᓐᓇᕗᑦ ᐃᓗᐋᓂᑦ.  

 
ᓇᓐᓄᓕᕆᔩᑦ ᖃᐅᔨᓴᕐᑏᑦ ᑐᓴᒐᒃᓴᓕᐆᕐᑕᖏᑦ:  
 

1. ᐅᖃᐅᓯᐅᓚᐆᕐᑐᕐ 2013 ᓇᓐᓄᓕᕆᔩᑦ ᑲᑎᒪᔨᖏᓐᓄᑦ ᐊᖏᓚᐆᕐᑐᑦ ᓇᓐᓄᓕᕆᔩᑦ ᑲᑎᒪᔨᖏᓐᓄᑦ 
ᑎᑎᖃᓕᐆᕐᑕᐅᔪᑦ, ᖃᒋᐅᔭᑉ ᑕᕆᐆᖓ ᓇᓐᓄᐄᑦ ᐊᒥᓲᓂᖏᑦ ᐃᓚᒋᐋᕋᓱᒋᔭᐅᓚᐆᕐᑐᑦ ᐊᒪᓗ 
ᐊᒥᓱᖓᕐᐸᓕᐋᓇᓱᒋᔭᐅᓗᑎᒃ.  
 

2. ᐅᖃᐅᓯᐅᓚᐆᕐᑐᕐ 2013 ᓄᓇᕐᔪᐋᑉ ᑲᑎᒪᔨᖏᓐᓄᑦ ᓇᓐᓄᓕᕆᔨᖏᓐᓄᑦ ᑎᑎᖃᓕᐆᕐᓯᒪᔭᖏᓐᓄᑦ, ᖃᒋᐅᔭᑉ 
ᓈᓐᓄᖏᑦ ᐊᒥᓱᖑᕐᐸᓕᐋᓇᓱᒋᔭᐅᖕᒪᑕ ᐊᒪᓗ ᐃᓚᒋᐋᕐᐸᓕᐋᓇᓱᒋᔭᐅᓗᑎᒃ. 

 
3. Van Coeverden de Groot ᐊᓯᖏᓪᓗ 2013ᒥᑦ ᖃᐅᔨᓚᐆᕐᑐᑦ 59-82ᒧ ᓇᓐᓄᕐᓯᓚᐆᕐᑐᑦ ᖃᒋᐅᔭᑉ 

ᑕᕆᐅᖓᓂᑦ ᐃᓚᐃᓐᓇᑯᓗᐋᓂᑦ ᓇᓐᓄᓕᕆᓗᑎᒃ ᐊᒪᓗ ᒥᖁᖏᓐᓂᑦ ᖃᐅᔨᓴᕐᓗᑎᒃ.    
 

4. ᒪᕉᑦ ᓇᓐᓄᓕᕆᔪᑏᑦ ᐊᑐᕐᑕᐅᓛᖑᕋᑕᕐᑐᑦ ᖃᐅᔨᓴᕐᑎᓗᒋᑦ ᐊᑐᕐᑕᐅᓚᐆᕐᒪᑦᑕ RISKMAN (version 
1.9.007), ᓇᓪᓗᓇᐃᕈᑕᐅᓚᐆᕐᑐᕐ ᓇᓄᖃᕐᓂᖓ 390 ᐊᒪᓗ, ᖃᐅᔨᒪᓐᓇᓱᒋᔭᐅᓕᕐᖢᑎᒃ ᑭᓯᐋᓂᑦ 
ᐃᓱᒪᒋᓗᒍ ᓇᓗᓇᖏᓂᖃᕋᓱᒋᔭᐅᓚᐆᕐᑐᕐ ᓇᓐᓄᐄᑦ ᐃᓐᓇᕈᓕᕐᓂᖏᑦ ᒥᑯᓗᐋᖏᐸᑕ 
ᓇᓐᓄᖃᕋᓱᒋᔭᐅᓚᐆᕐᑐ 490 ᖃᓂᖓᓐᓂᑦ ᐊᒪᓗ ᓇᓐᓄᐄᑦ ᒥᑭᓗᐋᕐᐸᑕ ᑕᐃᒪᓐᓇᐃᖏᓇᓱᒋᔭᐅᓕᕐᖢᑎᒃ.  
ᐊᔨᖓᓐᓂᑦ ᓇᓗᓇᐄᕐᓂᖃᓚᐅᕐᑐᑦ ᐊᑐᕐᑕᐅᑎᓗᒍ RISKMAN (version 1.9.9.34) ᖃᐅᔨᓴᕐᑕᐅᑎᓗᒋᑦ 
ᓇᓗᓇᐃᑯᑎ ᓈᓴᐅᑎ ᐊᑐᕐᖢᒍ 1. ᓈᓴᐅᑎ 2. ᐊᑐᕐᑕᐅᔪᖕᓇᓚᐅᖏᑐᕐ 1.9.9.34 ᐱᔪᑎᒋᓗᒍ 
ᐃᓗᐋᕐᓯᓯᒪᑎᐋᖏᓂᖓᓄᑦ. ᖃᐅᔨᒪᓐᓂᐋᕐᐳᓯ version 1.9.9.34 ᐃᓄᖕᓄᑦ ᑕᑯᔭᒃᓴᐅᖏᒪᑦ ᐊᒪᓗ 
ᓴᓇᑖᕐᓯᒪᖏᖢᓂ. 

 
a. ᐆᒃᑐᕋᐅᑕᐅᔪᕐ 1 ᑕᐅᑐᒃᑐᕐ ᓇᓐᓄᕐᓂᑦ 380 ᖃᓂᖓᓐᓂᑦ 2014ᖑᑎᓗᒍ ᐅᑯᐋᑦ ᐃᓱᒪᒋᔭᐅᔪᑦ 

ᒪᓕᒃᖢᒋᑦ:  
 

i. ᓯᕗᓕᕐᒥᑦ ᓇᓐᓄᐄᑦ ᐊᒥᓲᓂᖏᑦ = 284 (SE = 59.3) 
ii. ᐱᒋᐋᕐᖢᒍ ᐊᒥᓲᓂᖏᑦ ᓇᓐᓄᐄᑦ ᐃᓚᒋᐋᖏᓐᓂᖏᑦ ᐊᒪᓗ ᐃᓚᖓᕆᐋᖏᓂᖏᑦ  
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iii. ᐊᒥᓲᓂᖏᑦ ᐃᓚᖓᕐᑕᐅᔪᖕᓇᕐᑐᑦ ᓂᕐᔪᑏᑦ 2000ᒥᑦ ᐱᒋᐋᕐᖢᒍ 2014ᒧᑦ ᑭᒃᓕᖃᕐᖢᒍ = 

3 
iv. ᓇᓄᒃᑕᐅᔪᖕᓇᕐᑐᑦ ᐊᕐᓇᓗᑦ ᐅᕙᓘᓃᑦ ᐊᖑᓴᓗᑦ (ᐊᕐᓇᓗᐄᑦ ᐃᓚᖓᕐᑕᐅᔪᖕᓇᕐᑐᑦ  = 

0.33) 
v. ᐊᑐᕐᑕᐅᔪᖕᓇᕐᑐᑦ ᐃᖢᐊᓛᖑᔪᑦ ᑎᒍᔭᐅᔪᑦ ᑏᓗᒥᑦ ᐊᓯᖏᓂᓗ 2006ᒥᑦ 

vi. ᐊᓐᓂᐅᒪᔪᖕᓇᕐᓂᖏᑦ ᓇᓐᓄᐄᑦ ᑎᒍᔭᐅᔪᑦ ᑏᓗᒥᑦ ᐊᓯᖏᓂᓗ 2006ᒥᑦ 
 

 
b. ᐆᒃᑐᕋᐅᑎ 2 ᑕᐅᑐᖑᐋᕐᖢᒍ ᑕᐅᑐᒃᑐᒍᑦ ᓇᓐᓄᕐᓂᑦ 490 ᖃᓂᖓᓐᓂᑦ 2014ᒥᑦ ᐊᒪᓗ 

ᐃᓱᒪᒋᔭᕗᑦ ᐊᒥᓲᓂᖏᑦ:   
 

i. ᐊᒥᓲᓂᖏᑦ ᐱᒋᐊᓵᕐᑎᓗᒍ - 284 (SE = 59.3)  
ii. ᐊᑐᖏᓗᒍ ᐊᒥᓲᓂᖏᑦ, ᐃᓚᒋᐋᕐᐸᓕᐋᓂᖏᑦ ᐊᒪᓗ, ᐃᓚᖓᕐᐸᓕᐋᓂᖏᑦ   

iii. ᓇᓐᓄᒃᑕᐅᔪᖕᓇᕐᓂᖏᑦ 2000ᒥᑦ 2014 = 3  
iv. ᓇᓐᓄᒃᑕᐅᔪᖕᓇᕐᑐᑦ ᐊᕐᓇᓗᖏᑦ ᐅᕙᓘᓃᑦ ᐊᖑᓴᓗᓂᑦ (ᐃᓚᖏᑦ ᐊᕐᓇᓗᐃᑦ ᐊᒥᓲᓐᓂᖏᑦ 

= 0.33) 
v. ᐊᑐᕐᑕᐅᔪᖕᓇᕐᑐᑦ ᐱᑕᐅᓛᖑᔪᑦ ᓈᓴᐅᑎᑦ ᑎᒍᔭᐅᔪᑦ ᑏᓗᒥᑦ ᐊᓯᖏᓂᓗ 2006ᒥᑦ 

ᐊᓐᓂᐅᒪᔪᖕᓇᕋᓱᒋᔭᐅᔪᑦ ᐊᒥᓲᓂᖏᑦ ᑎᒍᔭᐅᔪᑦ ᑏᓗᒥᑦ ᐊᓯᖏᓂᓗ 2006ᒥ 
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 ᐆᒃᑑᑎ 1. ᐊᒥᓲᓂᖏᑦᑕ ᑕᐅᑐᒃᑕᐅᓂᖓ ᐃᓱᒪᒋᓗᒍ RISKMAN ᐊᑐᕐᖢᒍ 
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Simulation 1 (Start with Stable Age Distribution)

Simulation 2 (Do not start with Stable Age Distribution)
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