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ᔮᓐᓄᐊᓕ 2026  

ᐃᓱᒪᒃᓴᖅᓯᐅᕈᑎᒃᓴᑦ ᓄᑖᒧᑦ ᑑᒑᓕᖕᓂᑦ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᐋᖅᑭᒃᓱᖅᓯᒪᔾᔪᑎ: 
ᒪᑭᑕᔪᓐᓇᕐᓂᕐᒥᑦ ᑑᒑᓕᖕᓂᑦ ᖃᓂᒋᔭᖓᓂ ᕿᑭᖅᑖᓗᒃ ᐅᐊᖕᓇᖓᓂ ᐊᒻᒪᓗ 

ᑲᓇᖕᓇᖓᓂ  

ᑐᑭᓯᓇᖅᓯᑎᑦᑎᔾᔪᑎᖓ 

ᕿᑭᖅᑕᓂ ᐆᒪᔪᓕᕆᔨᕐᔪᐊᒃᑯᑦ ᑲᑎᒪᔩᑦ (QWB) ᑐᓂᓯᓚᐅᖅᑐᑦ ᑐᒃᓯᕋᐅᑎᒥᑦ ᐃᓱᒪᓕᐅᕆᓂᕐᒧᑦ ᓄᓇᕗᒻᒥ 
ᐆᒪᔪᓕᕆᔨᕐᔪᐊᒃᑯᑦ ᑲᑎᒪᔨᖏᓐᓄᑦ (NWMB) ᔫᓂ 2020-ᒥ ᐊᒻᒪᓗ ᒫᔾᔨ 2022-ᒥ. ᑐᒃᓯᕋᖅᓯᒪᔪᑦ 
ᖃᐅᔨᔭᐅᓂᑰᔪᓂᑦ−ᑐᙵᕕᖃᖅᖢᑎᒃ ᐋᖅᑭᒋᐊᖅᓯᓂᕐᒥᑦ ᐱᑕᖃᖅᐸᒌᖅᑐᒧᑦ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᐋᖅᑭᒃᓱᖅᓯᒪᔾᔪᑎᒥᑦ 
ᓴᓐᓂᕈᑎᐅᑉ ᐃᒪᖓᓂ ᑑᒑᓕᖕᓂᑦ (Monodon monoceros). ᓄᓇᕗᑦᒥ ᐆᒪᔪᓕᕆᔨᕐᔪᐊᑦ ᑲᑎᒪᔨᖏᑦ 
ᐃᓕᓴᖅᓯᓚᐅᖅᑐᑦ ᐃᓱᒫᓘᑎᒋᔭᐅᔪᓂᑦ ᐃᓱᒪᒋᔭᐅᔪᑦ ᐊᑐᖅᑕᐅᔪᑦ ᓇᓗᓇᐃᖅᓯᓂᕐᒥᑦ ᑑᒑᓖᑦ ᑲᑎᙵᔪᑦ ᑭᒡᓕᐅᔪᑦ 
ᐊᒻᒪᓗ ᐊᖑᓇᓱᒃᑕᐅᔪᑦ ᓴᓂᕐᕙᒃᑕᐅᓯᒪᔪᑦ ᐆᒃᑑᑎ ᐊᑐᖅᑕᐅᔪᖅ ᑐᓴᖅᑎᑦᑎᓂᕐᒥᑦ 2013 ᑲᑎᑎᕆᓯᒪᔪᒥ 
ᐃᖃᓗᒐᓱᖕᓂᕐᒧᑦ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᐸᕐᓇᐅᑎᒧᑦ (IFMP) ᑐᕌᖓᓂᖃᙱᑦᑐᑦ ᐃᓄᐃᑦ ᖃᐅᔨᒪᔭᑐᖃᖏᓐᓂᒃ (IQ), 
ᐱᓗᐊᙳᐊᖅᑐᒥᑦ ᑑᒑᓖᑦ ᓅᓐᓂᕆᕙᑦᑕᖏᓐᓂᒃ. ᓄᓇᕗᑦᒥ ᐆᒪᔪᓕᕆᔨᕐᔪᐊᑦ ᑲᑎᒪᔨᖏᑦ ᑐᒃᓯᕋᓕᓚᐅᖅᑐᑦ 
ᐊᐅᓚᑦᑎᖃᑎᒌᖕᓂᕐᒥᑦ ᑲᑐᔾᔨᖃᑎᒋᔭᐅᒐᔭᖅᑐᓂᑦ ᐃᓱᒪᖃᓯᐅᑎᓂᕐᒧᑦ ᖃᐅᔨᔭᐅᓂᑰᔪᓂᑦ ᑑᒑᓖᑦ ᑲᑎᙵᔪᑦ ᑐᑭᖏᓐᓂᒃ 
ᓴᖅᑭᑕᐅᔪᑦ ᕿᑭᖅᑕᓂ ᐆᒪᔪᓕᕆᔨᕐᔪᐊᒃᑯᑦ ᑲᑎᒪᔨᖏᓐᓄᑦ ᑕᑯᒋᐊᒃᑲᓐᓂᓯᓐᓈᑦ ᑑᒑᓕᖕᓂᑦ ᑲᑎᑎᕆᓯᒪᔪᒥ 
ᐃᖃᓗᒐᓱᖕᓂᕐᒧᑦ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᐸᕐᓇᐅᑎᒥᑦ. ᐋᖅᑭᒋᐊᖅᓯᓂᐊᕐᓗᑎᒃ ᑖᔅᓱᒥᖓ ᑲᑎᑎᕆᓯᒪᔪᒥ ᐃᖃᓗᒐᓱᖕᓂᕐᒧᑦ 
ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᐸᕐᓇᐅᑎᒥᑦ ᑲᒪᒋᔭᖃᑦᑎᐊᕐᓗᑎᒃ ᐃᓱᒫᓘᑎᒋᔭᐅᔪᓂᑦ, ᐃᖃᓗᓕᕆᓂᕐᒧᑦ ᐃᒪᕐᒥᐅᑕᓕᕆᓂᕐᒧᓪᓗ 
ᑲᓇᑕᒥ (DFO) ᖃᐅᔨᓴᐃᓂᖅ ᐅᖃᐅᔾᔪᐃᔪᑦ ᑐᒃᓯᕋᐅᑕᐅᕗᖅ ᐱᔾᔪᑎᒋᓪᓗᒍ ᓄᑖᓂᑦ ᑐᑭᓯᒋᐊᕈᑎᓂᑦ ᐃᑲᔪᖅᓱᓐᓂᕐᒧᑦ 
ᑑᒑᓖᑦ ᑲᑎᙵᔪᑦ ᓇᓗᓇᐃᔭᖅᑕᐅᓯᒪᓂᖏᑦ, ᐊᒻᒪᓗ ᖃᐅᔨᓴᕐᓂᕐᒥᑦ ᐅᓗᕆᐊᓇᕐᓂᖏᓐᓂᒃ ᐊᐅᓚᑦᑎᓂᕐᒥᑦ ᓴᓐᓂᕈᑎᐅᑉ 
ᐃᒪᖓᓂ ᑑᒑᓖᑦ ᐅᓄᕐᓂᖏᓐᓂᒃ ᑲᑎᖅᓱᐃᓂᒃᑯᑦ ᐊᔾᔨᒌᙱᑦᑐᓂᑦ ᑑᒑᓖᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ ᐱᖃᓯᐅᑎᓗᒋᑦ ᐊᒻᒪᓗ 
ᐱᖃᓯᐅᑎᖏᓪᓗᒋᑦ ᕿᓚᓗᒃᑭᐊᖃᑦᑕᖅᑎᓪᓗᒋᑦ. ᖃᐅᔨᔭᐅᔪᑦ ᑖᔅᓱᒪᙵᑦ ᑲᑎᒪᓂᐅᔪᒥᑦ ᐃᑲᔪᕐᓂᖃᓛᖅᑐᖅ ᓯᕗᓂᒃᓴᒥᑦ 
ᐋᖅᑭᒋᐊᕈᑎᒃᓴᓄᑦ ᑲᑎᑎᕆᓯᒪᔪᒥ ᐃᖃᓗᒐᓱᖕᓂᕐᒧᑦ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᐸᕐᓇᐅᑎᒧᑦ ᑑᒑᓕᖕᓄᑦ ᓄᓇᕗᒻᒥ 
ᐊᖏᖃᑎᒌᒍᑎᑖᒧᑦ ᓄᓇᖁᑎᒋᔭᐅᔪᓄᑦ. 

ᑐᕌᒐᕆᔭᐅᔪᑦ ᐱᓕᕆᖃᑎᒌᒃᑐᑦ ᕿᒥᕐᕈᓂᕆᔭᖏᓐᓄᑦ ᐊᑐᐃᓐᓇᐅᑎᑦᑎᓂᕐᒥᑦ ᖃᐅᔨᓴᐃᓂᕐᒥᑦ ᐅᖃᐅᔾᔪᐃᓂᕐᒥᑦ 
ᒪᑭᑕᔪᓐᓇᕐᓂᖏᓐᓂᒃ ᓴᓐᓂᕈᑎᐅᑉ ᐃᒪᖓᓂ ᑑᒑᓕᖕᓂᑦ ᐃᒪᐃᓕᐅᕐᓂᒃᑯᑦ: 

1. ᕿᒥᕐᕈᓂᕐᒥᑦ ᐃᒪᐃᓐᓂᐊᕋᓱᒋᔭᐅᔪᓂᑦ ᐊᒻᒪᓗ ᒫᓐᓇᐅᔪᖅ ᐊᑐᐃᓐᓇᐅᔪᓂᑦ ᖃᐅᔨᓴᐃᓂᕐᒧᑦ ᖃᐅᔨᔭᐅᓂᑰᔪᓂᑦ 
ᑐᕌᖓᔪᓂᑦ ᑲᑎᙵᔪᑦ ᓇᓗᓇᐃᔭᖅᑕᐅᓯᒪᓂᖏᑦ;  

2. ᐱᓕᕆᓗᑎ ᐅᓗᕆᐊᓇᖅᑐᖃᕐᒪᖔᖅ ᖃᐅᔨᓴᕐᓂᕐᒥᑦ ᐊᑐᓂ ᐆᑦᑑᑎᓄᑦ ᑎᑎᕋᖅᓯᒪᔪᓂᑦ ᐊᑖᓂ ᒪᑭᑕᔪᓐᓇᕐᓂᕐᒧᑦ: 

a. ᑎᓴᒪᑦ ᐃᓛᒃᑰᖓᔪᑦ ᑲᑎᙵᔪᑦ ᕿᑭᖅᑖᓗᒃ ᑲᓇᖕᓇᖓ [EBI], ᑕᓯᐅᔭᖅ [ES], ᐃᒃᐱᐊᕐᔫᑉ ᐃᒪᕕᖓInlet [AI], 
ᐊᒻᒪᓗ ᑰᒐᓈᕐᔫᑉ ᕿᑭᖅᑕᖓ [SI]): ᓄᑖᙳᖅᑎᑕᐅᓯᒪᔪᖅ 2011 ᐊᖑᓇᓱᒃᑕᐅᔪᑦ ᓴᓂᕐᕙᒃᑕᐅᓯᒪᔪᑦ ᐆᒃᑑᑎ 
(HAM) (ᕆᑦᓱᑦ 2011) ᑐᙵᕕᓕᒃ ᓄᑖᖑᓂᖅᐹᒥᑦ ᖃᐅᔨᓴᕐᓂᕐᒧᑦ ᖃᐅᔨᒪᔭᐅᔪᓂᑦ (ᐃᓚᒋᓗᓂᐅᒃ ᑑᒑᓖᑦ 
ᓅᓐᓂᕆᔭᖏᑦ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᑲᑎᙵᓂᐅᔪᓂᑦ ᓇᓗᓇᐃᖅᑕᐅᓯᒪᔪᑦ ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᑦ 2020), ᑖᒃᑯᐊ 
(1A) ᐊᒻᒪᓗ ᐱᑕᖃᙱᓪᓗᓂ (1B) ᐃᓛᒃᑰᖓᔪᑦ ᐊᕐᕌᒍ ᐃᓗᐊᓂ.  
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b. ᐱᖓᓱᑦ ᐃᓛᒃᑰᖓᔪᑦ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᑲᑎᙵᓂᐅᔪᓄᑦ ᐱᑕᖃᙱᓪᓗᓂ ᐊᐅᔭᒃᑯᑦ ᐊᒻᒪᓗ 
ᓇᒧᙵᖅᐸᓪᓕᐊᓂᖏᑦ ᐊᕐᕌᒍ ᐃᓗᐊᓂ:  
i) ᑲᑎᖅᓱᖅᓯᒪᔪᑦ EBI ᐊᒻᒪᓗ ES, ii) AI, ᐊᒻᒪᓗ iii) SI ᑲᑎᙵᔪᑦ.  

c. ᐱᖓᓱᑦ ᐃᓛᒃᑰᖓᔪᑦ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᑲᑎᙵᓂᐅᔪᓄᑦ ᐱᑕᖃᙱᓪᓗᓂ ᐊᐅᔭᒃᑯᑦ ᐊᒻᒪᓗ 
ᓇᒧᙵᖅᐸᓪᓕᐊᓂᖏᑦ ᐊᕐᕌᒍ ᐃᓗᐊᓂ:  
i) ᑲᑎᖅᓱᖅᓯᒪᔪᑦ ES ᐊᒻᒪᓗ AI, ii) EBI, ᐊᒻᒪᓗ iii) SI ᑲᑎᙵᔪᑦ.  

d. ᒪᕐᕉᒃ ᐃᓛᒃᑰᖓᔫᒃ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᑲᑎᙵᓂᐅᔪᓄᑦ ᐱᑕᖃᙱᓪᓗᓂ ᐊᐅᔭᒃᑯᑦ ᐊᒻᒪᓗ ᓇᒧᙵᖅᐸᓪᓕᐊᓂᖏᑦ 
ᐊᕐᕌᒍ ᐃᓗᐊᓂ:  
i) ᑲᑎᖅᓱᖅᓯᒪᔪᑦ EBI, ES ᐊᒻᒪᓗ AI, ᐊᒻᒪᓗ ii) SI ᑲᑎᙵᔪᑦ.  

e. ᐃᓛᒃᑰᖓᔪᖅ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᑲᑎᙵᓂᐅᔪᓂ ᐃᓚᖃᖅᖢᓂ ᑖᒃᑯᓂᖓ EB, ES, AI ᐊᒻᒪᓗ SI ᑲᑎᙵᔪᑦ 
ᐱᑕᖃᙱᓪᓗᓂ ᐊᐅᔭᒃᑯᑦ ᐊᒻᒪᓗ ᓇᒧᙵᖅᐸᓪᓕᐊᓂᖏᑦ ᐊᕐᕌᒍ ᐃᓗᐊᓂ.  

f. ᒪᑭᑕᔪᓐᓇᕐᓂᖏᑦ ᒫᓐᓇᐅᔪᖅ ᐊᖑᓇᒃᑕᐅᔪᑦ ES-ᒥᑦ ᐱᑕᖃᙱᓪᓗᓂ ᐊᐅᔭᒃᑯᑦ ᐊᒻᒪᓗ ᓇᒧᙵᖅᐸᓪᓕᐊᓂᖏᑦ 
ᐊᕐᕌᒍ ᐃᓗᐊᓂ.  

g. ᐅᓄᓛᑦ ᓱᕐᕋᐃᓗᐊᕋᔭᙱᑦᑐᖅ ᐊᖑᓇᓱᖕᓂᕐᒧᑦ ᑐᓂᔭᐅᔪᓐᓇᖅᑐᖅ ᓇᓕᐊᑐᐃᓐᓇᕐᒧᑦ ᐊᖑᓇᒡᕕᐅᔪᒧᑦ 
ᐃᓂᐅᔪᒧᑦ ᓴᓐᓂᕈᑎᐅᑉ ᐃᒪᖓᓂ. 

3. ᓇᓗᓇᐃᖅᓯᓂᕐᒥᑦ ᓇᓗᓇᖅᑐᓂᑦ, ᐊᒃᓱᕉᑕᐅᔪᓂᑦ, ᐊᒻᒪᓗ ᑭᒡᓕᒋᔭᐅᔪᓂᑦ ᐅᓗᕆᐊᓇᖅᑐᖃᕐᒪᖔᖅ ᖃᐅᔨᓯᕐᓂᕐᒧᑦ.  

ᑖᓐᓇ ᖃᐅᔨᓴᐃᓂᕐᒧᑦ ᑭᐅᔾᔪᑎ ᐅᓂᒃᑳᓕᐊᖅ ᓴᖅᑭᖅᐳᖅ ᑕᐃᑲᙵᑦ ᑲᓇᑕᒥ ᖃᐅᔨᓴᓂᕐᒧᑦ ᐅᖃᐅᔾᔨᒋᐊᓂᕐᒧᑦ 
ᑎᑎᕋᕐᕕᖓᓂ (CSAS) ᐊᕕᒃᑐᖅᓯᒪᔪᒥᑦ ᐱᓕᕆᖃᑎᒌᓂᑦ ᕿᒥᕐᕈᓂᖓᓂ ᑕᐃᑲᓂ ᔮᓄᐊᕆ 14, 2025, 
ᐃᓱᒪᒋᔭᐅᖃᓯᐅᑎᒋᐊᓕᖕᓂᑦ ᓄᑖᒧᑦ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᐱᓕᕆᔾᔪᑎᒥᑦ: ᒪᑭᑕᔪᓐᓇᕐᓂᕐᒥᑦ ᑑᒑᓕᖕᓂᑦ ᖃᓂᒋᔭᖓᓂ 
ᕿᑭᖅᑖᓗᒃ ᐅᐊᖕᓇᖓᓂ ᐊᒻᒪᓗ ᑲᓇᖕᓇᖓᓂ.  

ᕿᒥᕐᕈᓂᕐᒥᑦ ᐃᒪᐃᓐᓂᐊᕋᓱᒋᔭᐅᔪᓂᑦ ᐊᒻᒪᓗ ᒫᓐᓇᐅᔪᖅ ᐊᑐᐃᓐᓇᐅᔪᓂᑦ ᖃᐅᔨᓴᐃᓂᕐᒧᑦ 
ᖃᐅᔨᔭᐅᓂᑰᔪᓂᑦ ᑐᕌᖓᔪᓂᑦ ᑲᑎᙵᔪᑦ ᓇᓗᓇᐃᔭᖅᑕᐅᓯᒪᓂᖏᑦ 

ᑑᒑᓖᑦ ᐊᑯᓐᓂᖅᓱᖅᑐᒥᑦ ᑑᒑᖃᖅᑐᑦ ᕿᓚᓗᒐᐃᑦ ᐊᑦᓛᓐᑎᒃ ᐃᓚᖓᓃᑦᑐᑦ ᐅᑭᐅᖅᑕᖅᑑᑉ ᑕᕆᐅᕐᔪᐊᖓᓂ. ᐊᐅᔭᒃᑯᑦ, 
ᓯᒡᒐᖏᓐᓃᖃᑦᑕᖅᑐᑦ ᐊᒻᒪᓗ ᑲᖏᖅᖢᓂᑦ ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓᑕ ᕿᑭᖅᑕᖏᓐᓂᒃ ᐊᒻᒪᓗ ᑲᓛᖦᓖᑦ ᓄᓈᓐᓂ 
(ᐅᐊᑦ 2017). ᐅᑭᐊᒃᓴᖅᑎᓪᓗᒍ ᐊᒻᒪᓗ ᓯᑯᓯᒪᓕᖅᑎᓪᓗᒍ, ᑑᒑᓖᑦ ᓅᖃᑦᑕᖅᑐᑦ ᓴᓐᓂᕈᑎᐅᑉ ᐃᒪᖓᓄᑦ ᐊᒻᒪᓗ 
ᑕᓪᓗᕈᑎᐅᑉ ᐃᒪᖓᓄᑦ (ᐊᔾᔨᙳᐊᖅ 1; ᓲᑦ ᐊᓯᖏᓪᓗ 2022). ᐅᐱᕐᖓᒃᓵᒃᑯᑦ, ᑑᒑᓖᑦ ᑲᑎᖃᑦᑕᖅᑐᑦ ᓯᓈᖏᓐᓂᒃ 
ᑲᓇᖕᓇᖅᐸᓯᖓᓂ ᕿᑭᖅᑖᓗᒃ ᓯᓈᖏᓐᓂᓪᓗ ᑲᓛᖦᓖᑦ ᓄᓈᑦ ᐱᖓᓐᓇᖓᓂ (ᕼᐃᑦ-ᔪᐊᒐᓐᓴᓐ ᐊᓯᖏᓪᓗ 2013). ᑑᒑᓖᑦ 
ᐊᖑᓇᒃᑕᐅᕙᒃᑐᑦ ᐅᐱᕐᖓᒃᓵᒃᑯᑦ ᐊᒻᒪᓗ ᐅᑭᐊᒃᓵᒃᑯᑦ ᐃᖏᕐᕋᑎᓪᓗᒋᑦ ᓄᓇᓕᖕᓂᑦ ᐃᖏᕐᕋᓂᕆᔭᖏᑦ ᐊᖅᑯᑎᒃᑯᑦ. 

ᒪᑭᑕᔪᓐᓇᕐᓂᖏᓐᓄᑦ ᐊᐅᓚᑦᑎᓂᕐᒥᑦ ᐊᖑᓇᓱᓐᓂᕐᒥᑦ ᐊᕕᒃᑐᐃᓲᖅ ᐆᒪᔪᓂᑦ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᑲᑎᙵᓂᐅᔪᓄᑦ, 
ᐅᕝᕙᓘᓐᓃᑦ ᑲᑎᙵᔪᓂᑦ (ᑕᕝᕙᙵᑦ ᑕᐃᔭᐅᓕᖅᐳᑦ ᑲᑎᙵᔪᑦ) ᐃᓱᒪᒋᔭᐅᔪᑦ ᐃᖕᒥᓂ-ᒪᑭᑕᔪᓐᓇᖅᑐᑦ, ᐊᒻᒪᓗ 
ᑐᑭᖃᖅᑎᑕᐅᒐᔪᓲᖅ ᐊᑐᕐᓗᑎᒃ ᖃᐅᔨᔭᐅᓂᑰᔪᓂᑦ ᐱᓕᕆᓂᒃᑯᑦ (ᕼᐋᑉᔅ ᐊᓯᖏᓪᓗ 2019, IWC 2000, IWC 2002) 
ᐃᓚᖃᑐᐃᓐᓇᕆᐊᓖᑦ ᑭᓲᔾᔪᑎᖏᓐᓂᒃ ᓇᓗᓇᐃᒃᑯᑕᕐᓂᒃ, ᑖᕙᓃᓐᓂᖏᓐᓂᒃ, ᐃᓂᖓᓄᑦ-ᐅᑎᖃᑦᑕᕐᓂᖏᑦ, ᐅᕝᕙᓘᓐᓃᑦ 
ᐊᓯᖏᑦ ᐆᒪᓂᖏᓐᓄᑦ ᐱᖅᑯᓯᑐᖃᖏᓐᓂ ᖃᓄᐃᓕᐅᖃᑦᑕᕐᓂᖏᓐᓄᑦ (ᐸᒡ ᐊᓯᖏᓪᓗ 1999, ᕼᐋᑉᔅ ᐊᓯᖏᓪᓗ 2019). 
ᓅᓐᓂᕆᔭᖏᑦ ᐆᒪᔪᐃᑦ ᐊᖑᓇᒡᕕᐅᓲᓂᑦ, ᐊᒻᒪᓗ ᐊᖑᓇᒡᕕᐅᓲᓂᑦ ᐊᖑᓇᓱᒃᑏᑦ ᐊᑐᐃᓐᓇᖃᖅᑎᓪᓗᒋᑦ 
ᐊᑕᐅᓯᐅᙱᑦᑐᒥᑦ ᑲᑎᙵᔪᓂᑦ, ᐊᒃᓱᕉᑕᐅᒐᔭᖅᐳᖅ ᐃᓛᒃᑰᖓᔪᑦ ᑲᑎᙵᔪᑦ ᐊᐅᓚᐅᑦᑎᐊᕐᓗᑎᒃ (ᐋᓚᓐ ᐊᒻᒪᓗ ᓯᖕ 
2016). ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᑲᑎᙵᓂᐅᔪᓄᑦ ᑐᑭᖃᖅᑎᑕᐅᓪᓗᐊᖅᑐᑦ ᓄᓇᓕᖕᓂᑦ ᐊᒥᓲᙱᓐᓂᖅᓴᐅᓂᖏᑦ 
ᑕᐃᒪᐃᒍᑕᐅᖏᓪᓗᓂ, ᐊᒻᒪᓗ ᓄᓇᓕᖕᓂᑦ ᐱᑕᖃᙱᓐᓂᖅᓴᐅᓂᖏᑦ ᐆᒪᑦᑎᐊᕆᓕᕋᔭᖅᑐᑦ ᖁᑦᑎᖕᓂᖏᑦ 
ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᐊᑯᓂᐅᓂᖓᓂ (ᐊᑯᓂᐅᓂᖓ ᐱᑕᖃᓕᒃᑲᓐᓂᕐᓗᓂ ᓂᕆᐅᒋᔭᐅᔪᖅ ᐅᕝᕙᓘᓐᓃᑦ ᐃᓱᒪᒋᔭᐅᔪᖅ); 
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ᐊᖏᓂᖓ “ᓄᓇᓕᖕᒥ” (ᓄᓇᒥ ᐃᓂᖓ) ᑐᙵᕕᓕᒃ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᑐᕌᒐᕆᔭᐅᔪᓂᑦ. ᐱᐅᖅᓱᐊᕐᓂᕐᒥᑦ 
ᑲᑎᙵᓂᖏᓐᓂᒃ ᐱᐅᕗᖅ ᓲᖃᐃᒻᒪ ᐊᔾᔨᒌᙱᓐᓂᖏᑦ ᑭᓲᔾᔪᑎᖏᓐᓂᒃ ᐊᒻᒪᓗ/ᐅᕝᕙᓘᓐᓃᑦ ᐃᓕᖅᑯᓯᕐᒥᑦ 
ᐊᑐᐃᓐᓇᐅᑎᑦᑎᕗᖅ ᐆᒪᔪᐃᑦ ᐊᓂᒍᐃᔪᓐᓇᕐᓂᖏᓐᓂᒃ (ᐳᕋᐃᒃᔅ ᐊᓯᖏᓪᓗ 2019), ᐱᒻᒪᕆᐅᕗᖅ ᐅᑭᐅᖅᑕᖅᑐᒥ, 
ᓯᓚᖓ ᐊᓯᔾᔨᖅᐸᓪᓕᐊᑎᓪᓗᒍ ᓱᒃᑲᓕᔪᒥᑦ (ᕋᓐᑕᓐᓇᓐ ᐊᓯᖏᓪᓗ 2022). ᑕᐃᒪᐃᑎᓪᓗᒍ ᑲᑎᙵᓂᖏᓐᓂᒃ 
ᐱᔭᕆᐊᑐᑎᓪᓗᒍ, ᐅᔾᔨᕈᓱᑦᑎᐊᕆᐊᓖᑦ ᐃᓱᒪᓂᕐᒥᑦ ᐊᕕᑦᑐᖅᓯᒪᒃᑲᓐᓂᕐᓂᖏᓐᓂᒃ ᐃᓱᒪᙱᖔᕐᓗᓂ 
ᐱᑕᖃᙱᓐᓂᖅᓴᐅᔪᖅ (ᑕᐃᓗ 1997, ᑕᐃᓗ ᐊᒻᒪᓗ ᑕᐃᔭᓐ 1999). ᐃᓂᒋᔭᐅᔪᓂᑦ ᐱᑕᖃᙱᓐᓂᖅᓴᐅᓂᖏᑦ 
ᑕᐃᒪᐃᑦᑐᒃᓴᐅᕗᑦ ᐃᓂᖏᓐᓄᑦ ᐅᑎᖃᑦᑕᖏᒻᒪᑕ ᐃᓱᒪᒋᔭᐅᓗᐊᖃᑦᑕᖏᑦᑐᖅ ᐊᖑᓇᓱᖕᓂᕐᒧᑦ ᐊᐅᓚᑦᑎᓂᕐᒥᑦ (ᑰᑉ 
ᐊᒻᒪᓗ ᐸᓐᑦ 2009).  

ᕆᑦᓱᑦ (2010) ᓇᐃᓈᕆᕗᖅ ᐊᑐᖅᑕᐅᓂᑯᓂᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ ᑲᓇᑕᒥ ᑑᒑᓕᖕᓄᑦ. ᒪᕐᕉᒃ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ 
ᑲᑎᙵᓂᖏᓐᓂᒃ ᓇᓗᓇᐃᖅᑕᐅᙵᓚᐅᖅᑑᒃ: ᖁᑦᑎᒃᑐᒥᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ (ᑕᐃᔭᐅᓕᓚᐅᖅᑐᖅ ᓴᓐᓂᕈᑎᐅᑉ 
ᐃᒪᖓᓂ ᑲᑎᙵᓂᖏᓐᓂᒃ) ᐊᒻᒪᓗ ᖃᖏᖅᓱᐊᓘᑉ ᐃᒪᖓᑕ ᐅᐊᖕᓇᖓᓂ ᑲᑎᙵᓂᖏᓐᓂᒃ (ᓱᑐᕌᖕ 1988). 
ᖃᐅᔨᓴᕐᓂᕐᒥᑦ ᖃᐅᔨᔭᐅᓂᑰᔪᓂᑦ ᐃᓛᒃᑰᖓᔪᓂᑦ ᐅᑎᖃᑦᑕᕐᓂᖏᓐᓄᑦ ᐊᐅᔭᒃᑯᑦ ᑲᑎᕝᕕᐅᓲᓂᑦ ᐃᑲᔪᖅᓱᖅᑐᑦ 
ᑐᑭᑖᖅᑎᑦᑎᓂᕐᒥᑦ ᓴᓐᓂᕈᑎᐅᑉ ᐃᒪᖓᓂ ᑲᑎᙵᓂᖏᓐᓂᒃ ᐊᕕᒃᑐᖅᓯᒪᒃᑲᓐᓂᖅᑐᓄᑦ. ᕆᑦᓱᑦ (2010) ᐊᑐᓚᐅᖅᑐᖅ 
ᑎᓴᒪᓂᑦ ᐊᔾᔨᒌᙱᑦᑐᓂᑦ ᑐᑭᓯᒋᐊᕈᑎᓂᑦ ᑐᑭᑖᖅᑎᑦᑎᓂᕐᒥᑦ ᐊᐅᔭᒃᑯᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ: 1) ᐊᕐᕌᒍ ᐃᓗᐊᓂ 
ᓇᒦᓐᓂᖏᑦ ᐊᒻᒪᓗ ᑲᑎᙵᓂᐅᔪᓂ ᑐᙵᕕᒋᓗᒋᑦ ᓄᓇᓕᖕᓂᑦ ᖃᐅᔨᒪᔭᐅᔪᑦ ᐊᒻᒪᓗ ᐅᖃᐅᓯᕆᔭᐅᔪᑦ 
(ᕿᒥᕐᕈᔭᐅᓯᒪᙱᑦᑐᑦ ᓯᓚᑖᓃᒻᒪᑦ ᐊᖏᓂᖓᓂ ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᑦ ᖃᐅᔨᓴᐃᓂᕐᒧᑦ ᕿᒥᕐᕈᓂᖓᓂ ᖃᐅᔨᓴᕐᓂᕐᒧᑦ 
ᐃᓄᐃᑦ ᖃᐅᔨᒪᔭᑐᖃᖏᓐᓂᒃ), 2) ᑕᐅᑦᑐᖏᑦ ᐊᒻᒪᓗ ᐃᓕᖅᑯᓯᖏᑦ (ᕿᒥᕐᕈᔭᐅᓯᒪᙱᑦᑐᑦ ᓯᓚᑖᓃᒻᒪᑦ ᐊᖏᓂᖓᓂ 
ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᑦ ᖃᐅᔨᓴᐃᓂᕐᒧᑦ ᕿᒥᕐᕈᓂᖓᓂ ᖃᐅᔨᓴᕐᓂᕐᒧᑦ ᐃᓄᐃᑦ ᖃᐅᔨᒪᔭᑐᖃᖏᓐᓂᒃ), 3) ᑭᓲᔾᔪᑎᖏᑦ ᐊᒻᒪᓗ 
ᓱᕈᕐᓇᖅᑐᑦ, ᐊᒻᒪᓗ 4) ᐊᕐᕌᒍ ᐃᓗᐊᓂ ᓇᒦᓐᓂᖏᑦ ᐊᒻᒪᓗ ᑲᑎᙵᓂᐅᔪᓂ ᑐᙵᕕᒋᓗᒋᑦ ᖃᖓᑦᑕᖅᑎᑕᐅᓯᒪᔪᒃᑯᑦ 
ᖃᐅᔨᓴᕈᑎᒃᓴᑦ ᖃᐅᔨᓴᖅᑕᐅᔾᔪᑎᒥᓂᕐᓂ. ᖃᐅᔨᔭᐅᓂᑰᔪᓂᑦ ᑭᓲᔾᔪᑎᖏᓐᓂᒃ, ᓱᕈᕐᓇᖅᑐᓂᑦ ᐊᒻᒪᓗ ᖃᐅᔨᓴᕐᓂᕐᒧᑦ 
ᖃᐅᔨᓴᖅᑕᐅᔾᔪᑎᒥᓂᕐᓂ ᐃᑲᔪᖅᓱᖅᑐᑦ ᑐᑭᖓᓂ ᖃᖏᖅᓱᐊᓘᑉ ᐃᒪᖓᑕ ᐅᐊᖕᓇᖓᓂ ᐊᐅᔭᒃᑯᑦ ᑲᑎᕝᕕᐅᓲᒥᑦ 
ᐃᓛᒃᑰᖓᔪᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ, ᖃᐅᔨᔭᐅᓂᑰᔪᓂᑦ ᑐᑭᑖᖅᑎᑦᑎᓂᕐᒥᑦ ᓴᓐᓂᕈᑎᐅᑉ ᐃᒪᖓᓂ ᑲᑎᙵᓂᖏᓐᓂᒃ 
ᓴᙱᓂᖅᐹᖑᓚᐅᖅᑐᖅ ᖃᐅᔨᓴᖅᑐᓂᑦ ᑎᑎᕋᖅᓯᒪᔪᓂ ᖃᐅᔨᓴᖅᑕᐅᓂᑯᓂ ᐊᒻᒪᓗ ᓴᙲᓂᖅᐹᖑᓚᐅᖅᑐᑦ 
ᑭᓲᔾᔪᑎᖏᓐᓂᒃ ᐊᒻᒪᓗ ᓱᕈᕐᓇᖅᑐᓂᑦ; ᑭᓯᐊᓂ ᕆᑦᓱᑦ (2010) ᐊᐃᕙᓚᐅᖅᑐᖅ ᐊᔾᔨᒌᙱᓐᓂᖏᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ 
ᑕᐃᒪᐃᔾᔪᑕᐅᑐᐃᓐᓇᕆᐊᓖᑦ ᐊᒥᓱᑦ ᐊᖑᓇᒃᑕᐅᔪᑦ ᐊᕐᕌᒍ ᐃᓚᖓᓂ ᓅᖃᑦᑕᖅᑎᓪᓗᒋᑦ, ᑕᐃᒪᐃᓐᓂᖓᓄᑦ 
ᑲᑎᖃᑦᑕᖅᑐᑦ ᐊᔾᔨᒌᙱᑦᑐᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ ᖃᐅᔨᓴᖅᑕᐅᔪᓂᑦ. ᑕᐃᒪᐃᓕᓚᐅᖅᐳᖅ, ᕆᑦᓱᑦ (2010) 
ᐊᑐᓕᖁᔨᓚᐅᖅᑐᖅ ᐱᓕᕆᔾᔪᓯᕐᒥᑦ ᓄᓇᓕᖕᓂᑦ ᐱᑕᖃᙱᓐᓂᖅᓴᐅᓕᕐᓂᐊᖏᒻᒪᑦ ᐃᓱᒪᒋᖃᓯᐅᑎᓗᒋᑦ ᐊᐅᔭᒃᑯᑦ 
ᑲᑎᕝᕕᐅᖃᑦᑕᖅᑐᑦ ᐃᓛᒃᑰᖓᓗᑎᒃ ᑲᑎᙵᓂᖏᓐᓂᒃ ᐊᑐᐃᓐᓇᐅᑎᑦᑎᓂᕐᒥᑦ ᖃᐅᔨᓴᕐᓂᒃᑯᑦ ᐅᖃᐅᔾᔪᐃᓂᕐᒥᑦ ᑲᑎᓗᒋᑦ 
ᐱᔭᐅᔪᓐᓇᖅᑎᑕᐅᔪᑦ ᓄᓈᖅᑕᐅᓗᑎᒃ ᐱᔭᐅᔪᑦ (TALC). ᕆᑦᓱᑦ (2011) ᐋᖅᑭᒃᓱᐃᓚᐅᖅᑐᖅ ᐃᓱᒪᓕᐅᕆᓂᕐᒧᑦ 
ᐃᑲᔫᑎᒃᓴᒥᑦ ᐊᑐᖅᑕᐅᔪᓐᓇᖅᑐᖅ ᐊᐅᓚᑦᑎᔨᓄᑦ, ᑕᐃᒎᓯᓕᒃ ᐆᒥᖓ ᐊᖑᓇᓱᒃᑕᐅᔪᑦ ᓴᓂᕐᕙᒃᑕᐅᓯᒪᔪᑦ ᐆᒃᑑᑎ 
(HAM). ᓴᓂᕐᕙᒃᑕᐅᓯᒪᔪᑦ ᐃᑲᔫᒃᓴᖅ ᑐᙵᕕᖃᖅᑐᖅ ᖃᐅᔨᓴᕐᕕᒋᔭᐅᔪᑦ ᐆᒃᑑᑎᒥᑦ ᓇᑭᙶᕐᓂᖓᓂ ᐊᒻᒪᓗ 
ᑲᑎᙵᓂᖏᓐᓂᒃ ᑲᑎᖅᓱᖅᓯᒪᔪᓂᑦ ᐊᖑᓇᒃᑕᐅᔪᓂᑦ ᐊᒻᒪᓗ ᓴᖅᑮᓲᖅ ᐋᖅᑭᒋᐊᕈᑕᐅᑐᐃᓐᓇᕆᐊᓕᖕᓂᑦ 
ᐊᖏᓂᖅᐹᖑᑎᑦᑎᔪᓂᑦ ᐱᔭᐅᔪᓂᑦ, ᐱᓗᐊᖅᑐᒥᑦ ᓄᓇᓕᖕᓄᑦ ᐅᓄᖅᑐᓂᑦ ᑑᒑᓕᖃᑦᑕᖅᑐᓂᑦ, 
ᐱᓗᐊᖅᑕᐃᓕᒪᑎᑦᑎᓯᓐᓈᑦ ᐅᓗᕆᐊᓇᕐᓂᖓᓂ ᐊᑕᐅᓯᕐᒥᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ. ᐱᓪᓗᐊᑕᖅ ᐃᒪᐃᓐᓂᐊᕋᓱᒋᔭᐅᔪᖅ 
ᑖᔅᓱᒥᖓ ᐃᑲᔫᑎᒃᓴᒥᑦ ᕿᓚᓗᒐᐃᑦ ᐊᑐᐃᓐᓇᐅᔪᑦ ᐊᖑᓇᓱᑦᑎᓄᑦ ᓄᓇᓖᑦ ᐊᓯᖏᓐᓂᒃ ᐃᖏᕐᕋᓂᖃᖅᑎᓪᓗᒋᑦ 
ᑐᙵᕕᒋᓗᒋᑦ ᐃᖏᕐᕋᓂᕆᔭᖏᑦ ᐊᖅᑯᑖ ᐊᒻᒪᓗ ᐊᐅᔭᒃᑯᑦ ᑲᑎᙵᔪᑦ ᐊᖏᓂᖓᓂ. ᑖᓐᓇ ᐃᑲᔫᑎᒃᓴᖅ 
ᐃᓱᒪᒋᔭᐅᓚᐅᖅᑐᖅ ᐋᖅᑭᒋᐊᕈᑕᐅᓪᓗᓂ ᐊᖑᓇᓱᒃᑏᑦ ᐱᑐᐃᓐᓇᖃᑦᑕᖅᑐᑦ ᐊᐅᔭᒃᑯᑦ ᓄᓇᓕᖏᓐᓂᒃ (ᕆᑦᓱᑦ 2011).  

ᑕᐃᒪᐃᓐᓂᖓᓄᑦ ᖃᐅᔨᓴᐃᓂᕐᒧᑦ ᐅᖃᐅᔾᔪᐃᓂᕐᒥᑦ ᐊᒻᒪᓗ ᐅᖃᖃᑎᒌᖕᓂᐅᔪᒥᑦ, ᐊᐅᓚᑦᑎᓂᕐᒥᑦ ᑑᒑᓕᖕᓂᑦ ᑲᓇᑕᒥ 
ᒫᓐᓇᐅᔪᖅ ᐃᓱᒪᒋᔭᖃᖅᑐᑦ 7-ᓂᒃ ᑲᑎᙵᔪᑦ, ᐃᓚᖃᖅᖢᑎᒃ 6-ᓂᒃ ᓴᓐᓂᕈᑎᐅᑉ ᐃᒪᖓᓂ ᐅᓄᕐᓂᖏᓐᓂᒃ (ᑐᓂᐅᓪ-
ᕙᓪᑯᕉᔅ ᐊᓯᖏᓪᓗ 2015) ᐊᑕᐅᓯᕐᒥᓪᓗ ᖃᖏᖅᓱᐊᓘᑉ ᐃᒪᖓᑕ ᐅᐊᖕᓇᖓᓂ (ᐃᓚᓕᐅᑎᓯᒪᙱᑦᑐᖅ ᑕᕝᕙᓂ 
ᑭᐅᔾᔪᑎᒥᑦ). ᐊᐅᓚᑦᑎᓂᕐᒥᑦ ᐊᖑᓇᒃᑕᐅᔪᓂᒃ ᐊᐅᔭᒃᑯᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ ᐃᓱᒪᒋᔭᐅᔪᖅ ᐅᔾᔨᖅᑐᑦᑎᐊᕋᓱᐊᕐᓗᓂ 
ᐱᓕᕆᓂᕐᒥᑦ (ᕆᑦᓱᑦ 2010, ᑐᓂᐅᓪ-ᕙᓪᑯᕉᔅ ᐊᓯᖏᓪᓗ 2015). ᐅᔾᔨᖅᑐᑦᑎᐊᕋᓱᐊᕐᓗᓂ ᐱᓕᕆᓂᖅ 
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ᐅᒃᐱᕈᓱᖕᓂᓗᐊᑕᐅᖕᒪᑦ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᓯᕘᕋᓇᕈᑎᔪᑦ ᐊᒃᓱᐊᓘᖅᑐᑦ ᐅᕝᕙᓘᓐᓃᑦ ᐊᑐᕈᓐᓃᖅᑎᑕᒃᓴᐅᖏᑦᑐᑦ 
ᓱᕋᐃᓃᑦ ᐱᑕᖃᒃᑎᓗᒍ ᖃᐅᔨᓇᓱᐊᕐᓂᕐᒧᑦ ᓇᓗᓈᕿᔪᓂᑦ. ᑲᓇᑕᐅᑉ ᒐᕙᒪᖏᑦ ᐋᖅᑭᒃᓱᐃᓚᐅᖅᑐᑦ ᒐᕙᒪᑐᖃᒃᑯᑦ 
ᐋᖅᑭᒃᓱᖅᑕᐅᓯᒪᔪᓄᑦ ᐅᔾᔨᖅᑐᑦᑎᐊᕋᓱᐊᕐᓗᓂ ᐱᓕᕆᓂᕐᒧᑦ ᐅᔾᔨᕈᓱᖕᓂᐊᕐᒪᑕ ᐊᔾᔨᒌᓕᖅᑎᑦᑎᓂᕐᒥᑦ ᓇᐅᒃᑯᓕᒫᖅ 
ᒐᕙᒪᒃᑯᓐᓂ, ᑕᒪᓐᓇᓗ ᐊᑐᐊᒐᙳᓚᐅᖅᑐᖅ 2003-ᒥ (ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᑦ 2006, 2009). ᑖᔅᓱᒪ ᐊᑐᐊᒐᒃᑯᑦ, 
ᐅᓗᕆᐊᓇᕐᓂᖓᓄᑦ ᖁᑦᑎᖕᓂᖏᑦ ᑐᑭᖃᖅᑎᑕᐅᔪᑦ (ᓲᕐᓗ <5% ᐅᓗᕆᐊᓇᖅᑐᖅ ᐊᒥᓲᙱᓐᓂᖅᓴᐅᓂᕐᒧᑦ 
ᐊᑦᑎᒃᑐᒻᒪᕆᐅᕗᖅ ᐅᓗᕆᐊᓇᕐᓂᖓ, 25-50% ᐊᑯᓐᓂᖅᓱᖅᑐᒥᑦ ᐅᓗᕆᐊᓇᖅᑐᖅ, ᐊᒻᒪᓗ 75-95% ᖁᑦᑎᒃᑐᒥᑦ 
ᐅᓗᕆᐊᓇᖅᑐᖅ), ᐊᒻᒪᓗ ᐊᐅᓚᑦᑎᓂᖅ ᐱᔭᒃᓴᕆᔭᐅᔪᖅ ᓂᕈᐊᕐᓂᕐᒥᑦ ᐅᓗᕆᐊᓇᕐᓂᖓᑕ ᖁᑦᑎᖕᓂᖓᓂ.  

ᐱᖓᓲᔪᖅᑐᑦ ᓴᓐᓂᕈᑎᐅᑉ ᐃᒪᖓᓂ ᑑᒑᓖᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ ᒫᓐᓇᐅᔪᖅ ᐃᓕᓴᕆᔭᐅᔪᑦ ᑲᓇᑕᒥ ᒪᑯᖓᖑᔪᑦ: 1) 
ᑰᒐᓈᕐᔫᑉ ᕿᑭᖅᑕᖓ (SI), 2) ᐃᒃᐱᐊᕐᔫᑉ ᐃᒪᕕᖓ (AI), 3) ᑕᓯᐅᔭᖅ (ES), 4) ᕿᑭᖅᑖᓗᒃ ᑲᓇᖕᓇᖓ (EBI), 5) ᔫᓐᔅ 
ᐃᒪᕕᒃ (JS), ᐊᒻᒪᓗ 6) ᕿᑭᖅᑕᐅᔭᖅ ᐃᒪᖓ (SS) (ᕆᑦᓱᑦ 2010, ᑐᓂᐅᓪ-ᕙᓪᑯᕉᔅ ᐊᓯᖏᓪᓗ 2015) (ᐊᔾᔨᙳᐊᖅ 1). 
ᑕᒪᕐᒥᑦ ᐱᖓᓲᔪᖅᑐᑦ ᑲᑎᙵᔪᑦ ᖃᐅᔨᓴᖅᑕᐅᓚᐅᖅᑐᑦ 2013-ᒥ (ᑐᓂᐅᓪ-ᕙᓪᑯᕉᔅ ᐊᓯᖏᓪᓗ 2015). ᒪᕐᕉᖕᓂᒃ 
ᐊᓯᖏᓐᓂᒃ ᓴᓐᓂᕈᑎᐅᑉ ᐃᒪᖓᓂ ᐊᐅᔭᒃᑯᑦ ᑲᑎᕝᕕᒃᑕᖃᖅᑐᖅ, ᒥᐊᓪᕕᐅ ᐃᒪᖓᓂ ᐊᒻᒪᓗ ᐃᓐᒋᓚᕕᐅᓪ ᐳᕋᑎᖕᒥ, 
ᑭᓯᐊᓂ ᑖᒃᑯᐊ ᒪᕐᕉᒃ ᑲᑎᙵᓂᖏᓐᓂᒃ ᑕᑯᔭᐅᔪᓐᓇᖅᑐᑦ ᑭᓯᐊᓂ ᑲᓛᖦᓖᑦ ᓄᓈᓐᓂ ᐊᐅᔭᒃᑯᑦ ᐊᒻᒪᓗ ᐃᓱᒪᒋᔭᐅᙱᑦᑐᑦ 
ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᑦ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᑲᓇᑕᐅᑉ ᑑᒑᓕᖏᓐᓂᒃ ᐊᖑᓇᓱᖕᓂᕐᒧᑦ. ᖃᐅᔨᓴᕐᓂᕐᒧᑦ ᖃᐅᔨᔭᐅᓂᑰᔪᓂᑦ 
ᑲᑎᙵᓂᖏᓐᓂᒃ ᓴᓐᓂᕈᑎᐅᑉ ᐃᒪᖓᓂ ᑑᒑᓕᖕᓄᑦ ᐊᑐᖅᐸᒃᐳᖅ ᐅᓄᖅᑐᓂᑦ ᖃᐅᔨᔭᐅᓂᑰᔪᓂᑦ, ᕿᒥᕐᕈᔭᐅᓯᒪᔪᑦ 
ᐊᑖᓂ. 

 
ᐊᔾᔨᙳᐊᖅ 1. ᓄᓇᙳᐊᖅ ᒫᓐᓇᐅᔪᖅ ᐊᐅᔭᒃᑯᑦ ᐊᐅᓚᑦᑎᕕᐅᔫᑉ ᐃᓂᖓᓂ ᑲᓇᑕᒥ ᑑᒑᓕᖕᓄᑦ ᓴᓐᓂᕈᑎᐅᑉ ᐃᒪᖓᓂ ᓇᒦᐸᓗᒃᐸᖕᒪᖔᓪᓗ ᐅᑭᐅᒃᑯᑦ ᐊᒻᒪᓗ 
ᐃᖏᕐᕋᓂᕆᔭᖏᑦ ᐊᖅᑯᑎᖏᑦ (ᐋᖅᑭᒋᐊᖅᓯᒪᔪᖅ ᑖᔅᓱᒥᖓ ᕼᐃᑦ-ᔪᐊᒐᓐᓴᓐ ᐊᓯᖏᓪᓗ 2013). ᑐᖑᔪᖅᑕᖅ ᐃᒃᐱᐊᕐᔫᑉ ᐃᒪᕕᖓ, ᖁᖅᓱᖅᑕᖅ ᕿᑭᖅᑖᓗᒃ ᑲᓇᖕᓇᖓ, 
ᐆᔭᐅᔭᖅ ᑕᓯᐅᔭᖅ, ᐅᕕᓂᐅᔭᖅ ᔫᓐᔅ ᐃᒪᕕᒃ, ᑐᖑᔪᐊᖓᔪᖅ ᕿᑭᖅᑕᐅᔭᖅ ᐃᒪᖓ, ᐅᐊᐸᔮᖅᑐᖅ ᑰᒐᓈᕐᔫᑉ ᕿᑭᖅᑕᖓ, ᐅᕕᓂᐅᔭᕆᑦᑐᖅ ᐅᑭᐅᕝᕕᐅᓲᑦ ᐃᓂᖏᑦ, 
ᐊᒻᒪᓗ ᑎᑎᒐᓛᖅᓯᒪᔪᑦ ᐃᖏᕐᕋᓂᕆᔭᖏᑦ ᐊᖅᑯᑖ.  
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ᓱᕈᕐᓇᖅᑐᑦ ᖃᐅᔨᓴᖅᑕᐅᔾᔪᑎᒥᓃᑦ 

ᖃᐅᔨᓴᕐᓂᕐᒥᑦ ᓱᕈᕐᓇᖅᑐᓂᑦ ᐳᐃᔩᑦ ᑕᖏᖏᓐᓂᑦ ᐊᑑᑎᖃᖅᓯᒪᔪᑦ ᖃᐅᔨᓂᕐᒥᑦ ᑲᑎᙵᓂᐅᔪᓂᑦ ᐳᐃᔨᓂᑦ 
ᑭᒡᓕᖃᖅᑐᒥᑦ ᖃᐅᔨᒪᓂᖃᖅᑐᒥᑦ ᓅᓐᓂᕆᕙᑦᑕᖏᓐᓂᒃ (ᕗᕋᐃᖕᒃ ᐊᓯᖏᓪᓗ 1973, ᑕᕈᔅᑭ ᐊᓯᖏᓪᓗ 1975). 
ᓱᕈᕐᓇᖅᑐᓂᑦ ᐱᑕᖃᕐᓂᖓ ᐊᔾᔨᒌᙱᑦᑐᖅ ᐱᔾᔪᑎᒋᓪᓗᒍ ᐆᒪᔪᖅᑐᖅᑕᐅᓲᑦ ᓇᒦᓐᓂᖏᓐᓂᒃ ᐊᔾᔨᒌᙱᑦᑐᓂᑦ 
ᓂᕿᒃᓴᖅᓯᐅᕐᕕᐅᓲᓂᑦ ᐊᒻᒪᓗ ᐊᑐᖅᑕᐅᔪᓐᓇᖅᑐᑦ ᐳᐃᔩᑦ ᐊᒥᓲᓂᖏᓐᓂᒃ (ᐊᒍᐃᓚᕐ 1987). ᖃᐅᔨᓴᕐᓂᕐᒥᑦ ᐊᑐᕐᓗᓂ 
ᓱᕈᕐᓇᖅᑐᓂᑦ ᑕᑯᒃᓴᐅᑎᑦᑎᓚᐅᖅᑐᖅ ᑑᒑᓖᑦ ᐊᔾᔨᒌᙱᑦᑐᓂᑦ ᐊᖑᓇᒡᕕᐅᖃᑦᑕᖅᑐᑦ, ᐃᓚᒋᓗᓂᒋᑦ JS, ES, ᐊᒻᒪᓗ 
EBI, ᐊᔾᔨᒌᙱᑦᑐᓂᑦ ᓱᕈᕐᓇᖅᑐᖃᓚᐅᖅᑐᑦ (ᑎ ᒫᑦᓯ ᐊᒻᒪᓗ ᓯᑑᓐ 2003). ᖃᐅᔨᓴᕐᓂᐅᔪᖅ ᐃᓚᖃᓚᐅᖅᑐᖅ 125 
ᑑᒑᓕᖕᓂᑦ ᖃᐅᔨᓴᒐᒃᓴᓂᑦ, 18 ᑕᐃᑲᙵᑦ JS, 25 ᑕᐃᑲᙵᑦ ES ᐊᒻᒪᓗ 64 ᑕᐃᑲᙵᑦ EBI. 

ᐊᐃᓱᑑᑉ ᐊᒻᒪᓗ ᓇᑭᙶᕐᓂᖓᓂ ᖃᐅᔨᓴᖅᑕᐅᔾᔪᑎᒥᓃᑦ 

ᐃᓚᐅᕈᑎᒃᓴᓄᑦ ᑕᖏᖏᓐᓂᒃ ᐊᑐᕈᓐᓇᖅᑐᑦ ᓂᕿᖓᓂ ᓂᕕᖓᑕᐅᓂᕐᒧᑦ ᑲᑎᙵᔪᓂᑦ ᐆᒪᔪᓂᑦ ᐃᓂᖃᖅᑐᓂᑦ 
ᐊᔾᔨᒌᙱᑦᑐᓂᑦ ᐃᓂᓂᑦ (ᑭᐅᕐ ᐊᒻᒪᓗ ᑲᒻᐸᓇ 2014). ᐅᐊᑦ ᐊᓯᖏᓪᓗ (2012a) ᐊᑐᓚᐅᖅᑐᑦ ᓇᓗᓇᐃᖅᓯᓂᕐᒥᑦ 
ᖃᐅᔨᓴᕐᓂᕐᒥᑦ ᐊᐃᓱᑑᐱᓂᑦ ᓇᐃᑐᕈᔨᓐᓂ ᐊᒻᒪᓗ ᑳᐱᓐᓂᒃ ᒪᒃᑖᒥᑦ ᐊᒻᒪᓗ ᖃᐅᔨᓚᐅᖅᑐᑦ ᐊᔾᔨᒌᙱᓐᓂᕐᔪᐊᕐᒥᑦ 
ᑖᒃᑯᓇᙵᑦ AI ᐊᒻᒪᓗ ES ᑲᑎᙵᓂᖏᓐᓂᒃ ᐅᐱᕐᖓᒃᓵᒃᑯᑦ ᐊᒻᒪᓗ ᐊᐅᔭᒃᑯᑦ, ᐊᒻᒪᓗ ᐆᒃᑑᑎᒥᑦ ᐃᓚᖃᖅᑐᒥᑦ 
ᐊᖑᓇᓱᒡᕕᐅᔪᓕᒫᑦ ᐃᓂᖏᓐᓂᒃ ᐱᔾᔪᑎᖃᕋᓗᐊᕐᓗᓂ ᐊᕐᕌᒍ ᐃᓗᐊᓂ (ᐅᐊᑦ ᐊᓯᖏᓪᓗ 2012a). ᑖᓐᓇ ᖃᐅᔨᓴᕐᓂᖅ 
ᐊᑐᓚᐅᖅᑐᖅ 129-ᓂᒃ ᖃᐅᔨᓴᒐᒃᓴᓂᑦ ᑕᐃᑲᙵᑦ ES ᐊᒻᒪᓗ 76-ᓂᒃ ᖃᐅᔨᓴᒐᒃᓴᓂᑦ ᑕᐃᑲᙵᑦ AI (ᐅᐊᑦ ᐊᓯᖏᓪᓗ 
2012a). ᑕᐃᒪᐃᓚᐅᖅᑎᓪᓗᒍ, ᐊᐃᓱᑐᑉ ᐊᒻᒪᓗ ᖃᐅᔨᓴᕐᓃᑦ ᐊᑐᖅᑕᐅᓚᐅᖅᑐᑦ ᒪᑦᑖᕐᓗ ᑕᓪᓕᒪᓂᑦ 
ᑲᑎᙵᓂᖏᓐᓂᒃ ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓᑕ ᑲᓇᖕᓇᖓᓂ ᑐᙵᕕᖃᖅᖢᑎᒃ ᓄᐊᑕᐅᔪᓂᒃ 1990-ᒥ 2015-ᒧᑦ (ᐅᐊᑦ 
ᐊᓯᖏᓪᓗ 2019a). ᑕᒡᕙᓂ ᖃᐅᔨᓴᕐᓂᐅᔪᒥᑦ, ᑐᑭᖃᖅᑎᑦᑎᓚᐅᖅᑐᑦ ᓇᓗᓇᐃᒃᑯᑕᓂᑦ ᑭᒡᒐᖅᑐᐃᔪᓂᑦ 
ᐃᖏᕐᕋᓂᕆᔭᖏᓐᓂᒃ ᑕᐃᒃᑯᓇᙵᑦ ᐊᖑᓇᒃᑕᐅᔪᓂᑦ 26 ᐊᐃᕐᕆᓕᒥᑦ 31 ᔪᓚᐃᒧᑦ, ᑕᒪᓐᓇ ᐊᑐᖃᓯᐅᑎᑎᓪᓗᒍ 
ᐃᓚᖏᓐᓂᒃ ᓇᓗᓇᐃᒃᑯᑕᕐᓂᒃ ᐅᑭᐅᕝᕕᐅᓲᒥᑦ; ᑐᕌᖓᔪᖅ ᑕᒪᓐᓇ ᖃᖓᒃᑰᕐᓂᖓ ᐃᖏᕐᕋᕕᐅᕙᒃᑐᖅ. 
ᑐᑭᖃᖅᑎᑦᑎᓚᐅᖅᑐᑦ ᐊᐅᔭᒥᑦ ᐅᐸᒃᑕᐅᓯᒪᔪᖅ 1 ᐋᒡᒌᓯ ᑕᐃᑯᖓ 30 ᓯᑎᐱᕆᒧᑦ, ᐊᒻᒪᓗ ᖃᐅᔨᓴᒐᒃᓴᓂᑦ 
ᓄᐊᑦᑎᓚᐅᙱᑦᑐᑦ ᐅᖓᑖᓂ 30 ᓯᑎᐱᕆ (ᐅᐊᑦ ᐊᓯᖏᓪᓗ 2019a). ᖃᐅᔨᓴᕐᓂᕐᒥᖅ ᑕᑯᒃᓴᐅᑎᑦᑎᕗᖅ 
ᐊᔾᔨᒌᙱᓐᓂᐅᔪᒥᑦ ᑖᒃᑯᓄᖓ AI (n=19) ᐊᒻᒪᓗ ES  
(n=47) ᑲᑎᙵᔪᑦ ᐊᐅᔭᒃᑯᑦ, ᐊᒻᒪᓗ ᑲᒪᒃᑮᒃ ᐊᔾᔨᒌᓚᐅᙱᑦᑐᑦ ᑕᕝᕙᙵᑦ JS (n=31) ᐊᒻᒪᓗ SI (n=14) (ᐅᐊᑦ 
ᐊᓯᖏᓪᓗ 2019a). ᐅᐱᕐᖓᒃᓵᒃᑯᑦ ᓅᓐᓂᖃᖅᑎᓪᓗᒋᑦ (n=55), ᖃᓕᕇᓂᖅᓴᐅᓚᐅᖅᑐᑦ ᐊᒻᒪᓗ 
ᓇᓗᓇᐃᔭᐅᑎᖃᙱᓐᓂᖅᓴᐅᓪᓗᓂ ᑲᑎᙵᓂᖏᓐᓂᒃ, ᑭᓯᐊᓂ 75% ᕿᓚᓗᒐᕐᓂᒃ ᐊᕕᒃᑐᖅᓯᒪᑦᑎᐊᓚᐅᖅᑐᑦ ᓱᓕ 
ᐊᐅᔭᒃᑯᑦ ᓇᒦᓐᓂᖏᓐᓂᒃ ᐃᖏᕐᕋᓂᕆᔭᖏᑦ ᐊᒻᒪᓗ ᐊᐅᔭᒃᑯᑦ ᐃᓂᒋᔭᖏᓐᓂᒃ (91% ᑖᔅᓱᒧᖓ ES, 68% ᑖᔅᓱᒧᖓ AI, 
ᐊᒻᒪᓗ 64% ᑖᔅᓱᒧᖓ SS; ᐅᐊᑦ et al. 2019a). ᐊᐃᓱᑐᑉ ᐊᒻᒪᓗ ᖃᐅᔨᓴᕐᓃᑦ ᐱᓕᕆᔾᔪᓯᑦᑎᐊᕙᐅᔪᑦ 
ᓇᓗᓇᐃᖅᓯᓂᕐᒥᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ, ᑭᓯᐊᓂ ᑖᒃᑯᐊ ᖃᐅᔨᓴᕐᓂᐅᔪᑦ ᑭᒡᓕᖃᓚᐅᖅᑐᑦ ᑐᙵᕕᖃᕐᓂᕐᒥᑦ ᖃᐅᔨᓴᒐᒃᓴᑦ 
ᐊᖏᓂᖏᓐᓂᒃ ᐊᒻᒪᓗ ᐃᓚᖃᓚᐅᙱᑦᑐᑦ ᑑᒑᓕᖕᓂᑦ ᐊᖑᓇᒃᑕᐅᔪᓂᑦ ᐊᐅᔭᒃᑯᑦ ᕿᑭᖅᑖᓗᒃ ᑲᓇᖕᓇᖓᓂ (ᐅᐊᑦ 
ᐊᓯᖏᓪᓗ 2019a). ᓴᙱᔪᒥᑦ ᐊᖑᓇᒃᑕᐅᔪᓂᑦ ᖃᐅᓴᕋᒃᓴᖅᑖᕐᓂᕐᒥᑦ ᐱᓕᕆᐊᒃᓴᒥᑦ ᐊᑐᐃᓐᓇᐅᑎᑦᑎᔪᒥᑦ 
ᑐᑭᓯᒋᐊᕈᑎᓂᑦ ᐃᓂᖓᓂ ᐊᒻᒪᓗ ᖃᖓᐅᓂᖓᓂ ᖃᐅᓴᕋᒃᓴᖅᑖᖅᑐᖅ ᓄᐊᑕᐅᓂᖓᓂ ᐱᔭᐅᔭᕆᐊᓕᒃ 
ᖃᐅᔨᒃᑲᓐᓂᕋᓱᖕᓂᕐᒥᑦ ᑖᒃᑯᓂᖓ ᐱᓕᕆᔾᔪᓯᐅᔪᓂᑦ.   

ᑭᓲᔾᔪᑎᖏᓐᓂᒃ ᖃᐅᔨᓴᖅᑕᐅᔾᔪᑎᒥᓃᑦ 

ᑭᓲᔾᔪᑎᖏᓐᓂᒃ ᖃᐅᔨᓴᕐᓂᕐᒥᑦ ᑑᒑᓕᖕᓂᑦ ᑐᕌᖓᓂᖃᖅᓯᒪᔪᖅ ᓂᐅᒃᓕᐊ (nDNA) ᐊᒻᒪᓗ ᑭᓲᔾᔪᑎᖏᓐᓂᒃ (mtDNA). 
ᐅᓄᕐᓂᖏᓐᓄᑦ ᑭᓲᔾᔪᑎᖏᓐᓂᒃ ᐊᑐᓲᑦ nᑭᓲᔾᔪᑎ ᓇᓗᓇᐃᖅᓯᓂᕐᒧᑦ ᑭᓲᔾᔪᑎᖏᓐᓂᒃ ᐅᓄᕐᓂᖏᓐᓂᒃ (ᐅᐊᐳᓪᔅ ᐊᒻᒪᓗ 
ᒐᒋᐅᑎ 2006), ᑭᓯᐊᓂ mtᑭᓲᔾᔪᑎ ᓇᓗᓇᐃᖅᓯᔪᓐᓇᖅᑐᖅ ᓇᒦᓐᓂᖏᓐᓂᒃ ᐊᓈᓇᒋᔭᐅᔪᓂᑦ ᐱᔭᐅᓲᓂᑦ, ᐱᓗᐊᖅᑐᒥᑦ 



ᐅᑭᐅᕐᑕᖅᑑᑉ ᓄᓇᖓᓂ 
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ᐱᒻᒪᕆᐅᕗᖅ ᑑᒑᓕᖕᓄᑦ ᓲᖃᐃᒻᒪ ᐃᓱᒪᒋᔭᐅᖕᒪᑕ ᐋᖅᑭᒃᓱᖅᓯᒪᓂᖏᓐᓂᒃ (ᐸᔅᐳᓪ ᐊᓯᖏᓪᓗ 1997, ᐅᐊᑦᕼᐃᐊᑦ 
1998).  

nᑭᓲᔾᔪᑎ (nDNA) 

ᐱᑐᓴᓐ ᐊᓯᖏᓪᓗ (2011) ᑭᓲᔾᔪᑎᖏᓐᓂᒃ ᓇᓗᓇᐃᔭᐃᓚᐅᖅᑐᑦ 268-ᓂᒃ ᑑᒑᓕᖕᓂᑦ ᐊᑐᖅᖢᑎᒃ 15-ᓂᒃ ᒥᑭᔪᓂᑦ 
ᖃᖓᑦᑕᖅᑎᑕᐅᓯᒪᔪᒃᑯᑦ ᓇᓗᓇᐃᒃᑯᑕᕐᓂᒃ ᐊᒻᒪᓗ, ᐊᑐᖅᖢᑎᒃ ᑐᙵᕕᒋᔭᐅᔪᓂᑦ ᐃᓗᓕᖃᖅᑐᓂᑦ ᖃᐅᔨᓴᕐᓂᕐᒥᑦ 
(PCA), ᖃᐅᔨᒍᓐᓇᖅᓯᓚᐅᖅᑐᑦ ᐃᓚᖏᓐᓂᒃ ᐊᐅᔭᒃᑯᑦ ᑑᒑᓖᑦ ᑲᑎᙵᓂᐅᔪᓂ. ᖃᐅᔨᓴᖅᑕᐅᓂᖓ ᑕᐃᒪᐃᖁᔨᕗᖅ 
ᑑᒑᓖᑦ ᑕᐃᑲᙵᑦ JS (n=42) ᐊᒻᒪᓗ SI (n=12) ᐊᐅᔭᒃᑯᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ ᐊᔾᔨᒌᓚᐅᙱᑦᑐᑦ, ᑭᓯᐊᓂ 
ᑭᑭᑕᐅᓚᐅᙱᑦᑐᑦ ᕿᑭᖅᑖᓗᒃ ᑑᒑᓖᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ (n = 89) (ᐲᑐᓴᓐ ᐊᓯᖏᓪᓗ 2011). 2024-ᒥ, ᑎ ᒍᕇᕝ 
ᐊᓯᖏᓪᓗ (2024) ᐊᑐᓚᐅᖅᑐᑦ ᐊᑕᖏᖅᑐᓂᑦ ᒋᓅᒥ ᑕᖏᖏᓐᓂᒃ 60-ᓂᒃ ᑑᒑᓕᖕᓂᑦ ᐊᒻᒪᓗ ᖃᐅᔨᓚᐅᖅᑐᑦ 
ᐊᑦᑎᒃᑑᒐᓗᐊᖅᑎᓪᓗᒍ ᑕᒪᐃᓐᓂᒃ ᑭᓲᔾᔪᑎᖏᑦ ᐊᔾᔨᒌᙱᓐᓂᖏᑦ ᖃᐅᔨᔭᐅᓂᑰᔪᓂᑦ ᑭᓲᔾᔪᑎᖏᓐᓂᒃ ᐋᖅᑭᒃᓱᖅᓯᒪᓂᖏᑦ 
ᐃᑲᔪᖅᓱᖅᑐᑦ ᒪᕐᕉᖕᓂᑦ ᑲᑎᙵᔫᓐᓂᒃ ᓴᓐᓂᕈᑎᐅᑉ ᐃᒪᖓᑕ ᐅᓄᕐᓂᖏᓐᓂᒃ: 1) JS ᐊᒻᒪᓗ SI (ᕿᑭᖅᑖᓗᒃ ᐱᖓᓐᓇᖓᓂ 
(ᐊᐅᓱᐃᑦᑐᖅ (ᐊᐅᓱᐃᑦᑐᖅ; n=10), ᖃᐅᓱᐃᑦᑐᖅ (ᖃᐅᓱᐃᑦᑐᖅ; n=8), ᐊᒻᒪᓗ ᑕᓗᕐᔪᐊᖅ (n=5)); ᐊᒻᒪᓗ 2) AI, 
ES, ᐊᒻᒪᓗ EBI (ᐸᓐᓂᖅᑑᖅ (ᐸᓐᓂᖅᑑᖅ; n=1), ᕿᑭᖅᑕᕐᔪᐊᖅ (n=4), ᑲᖏᖅᑐᒑᐱᒃ (ᑲᖏᖅᑐᒑᐱᒃ; n=2), 
ᒥᑦᑎᒪᑕᓕᒃ (ᒥᑦᑎᒪᑕᓕᒃ; n=4), ᐃᒃᐱᐊᕐᔪᒃ (ᐃᒃᐱᐊᕐᔪᒃ; n=9), ᑰᒑᕐᔪᒃ (n=3), ᐃᒡᓗᓕᒃ (n=2)) (ᑎ ᒍᕇᕝ ᐊᓯᖏᓪᓗ 
2024). ᓇᓗᓇᐃᖅᓯᓂᕐᒥᑦ ᑖᒃᑯᓂᖓ ᑲᑎᙵᔪᓂᑦ ᐊᔾᔨᒌᖏᓐᓇᖅᑐᖅ ᑕᐃᑲᓂ ᑐᙵᕕᒋᔭᐅᔪᓂᑦ ᐃᓗᓕᖃᖅᑐᓂᑦ 
ᖃᐅᔨᓴᕐᓂᕐᒥᑦ ᐊᔾᔨᒌᙱᑦᑐᓄᑦ ᖃᖓᒃᑰᕐᓂᖏᓐᓄᑦ ᐊᖑᓇᓱᖕᓂᕐᒧᑦ ᑕᖅᑭᓂᑦ.  

ᑭᓲᔾᔪᑎᖏᓐᓂᒃ (mtDNA) 

ᑑᒑᓖᑦ ᑭᓲᔾᔪᑎᖏᓐᓂᒃ (mtDNA) ᖃᐅᔨᓴᖅᑕᐅᓯᒪᖕᒥᔪᖅ, ᐊᒻᒪᓗ ᐊᑦᑎᒃᑑᑎᓪᓗᒍ ᑭᓲᔾᔪᑎᖏᓐᓂᒃ ᐊᔾᔨᒌᙱᓐᓂᖏᑦ, 
ᖃᖓᒃᑰᕐᓂᖏᑦ ᐊᔾᔨᒌᓚᐅᙱᑦᑐᑦ ᑲᓇᑕᐅᑉ ᑲᓇᖕᓇᖓᓂ ᐊᒻᒪᓗ ᑲᓛᖦᓖᑦ ᓄᓈᓂᑦ. ᓱᓕ, ᖃᐅᔨᓴᒐᒃᓴᑦ ᑲᓇᑕᒥ 
ᑲᑎᖅᓱᖅᑕᐅᓚᐅᖅᑐᑦ (n=29) (ᐹᓪᔅᐸᓪ ᐊᓯᖏᓪᓗ 1997). ᐊᓯᖓ ᖃᐅᔨᓴᕐᓂᐅᔪᖅ ᑭᓲᔾᔪᑎᖏᓐᓂᒃ (mtDNA) 433-
ᓂᒃ ᑑᒑᓕᖕᓂᑦ ᖃᐅᔨᓯᒪᔪᑦ ᑑᒑᓖᑦ ᑕᐃᑲᙵᑦ JS (n=39) ᓴᙲᑦᑐᒥᑦ ᐊᔾᔨᒋᔭᖃᓚᐅᙱᑦᑐᑦ ᑕᐃᒃᑯᓄᖓ 
ᐊᖑᓇᒃᑕᐅᔪᓂᑦ ᐊᓯᖏᓐᓂᒃ ᑲᓇᑕᒥ ᐃᓂᐅᔪᓂᑦ, ᑭᓯᐊᓂ ᐊᔾᔨᒌᙱᓐᓂᖃᓚᐅᙱᑦᑐᖅ ᑲᓇᑕᒥ ᐊᖑᓇᒃᑕᐅᔪᓂᑦ 
ᐃᓂᖏᓐᓂᒃ (ᑎ ᒫᑦᓯ ᐊᓯᖏᓪᓗ 2003). ᐳᔅᑦᒪ (2017) ᖃᐅᔨᓴᒃᑲᓐᓂᓚᐅᖅᑐᖅ mtᑭᓲᔾᔪᑎ 93-ᓂᒃ ᑑᒑᓕᖕᓂᑦ 
ᖃᐅᔨᓴᒐᒃᓴᓂᑦ ᐊᒻᒪᓗ ᖃᐅᔨᓚᐅᖅᑐᖅ ᑑᒑᓖᑦ ᐊᑦᑎᒃᑐᒥᑦ ᑭᓲᔾᔪᑎᖏᓐᓂᒃ ᐊᔾᔨᒌᙱᓐᓂᖃᖅᑐᑦ (ᑭᓯᐊᓂ 1.3% 
ᐊᔾᔨᒌᙱᓐᓂᖓ ᑭᓲᔾᔪᑎᖏᓐᓂᒃ) ᐊᒻᒪᓗ ᖃᐅᔨᓚᐅᙱᑦᑐᑦ ᐋᖅᑭᒃᓱᖅᓯᒪᓂᖏᓐᓂᒃ. ᑭᓯᐊᓂ, ᑕᒪᒃᑮᒃ ᑎᑎᕋᖅᑑᒃ 
ᓇᓗᓇᐃᖅᓯᕗᑦ ᓴᙱᓂᖓ ᓇᓗᓇᐃᖅᓯᓂᕐᒥᑦ ᐊᔾᔨᒌᙱᓐᓂᐅᔪᓂᑦ ᐊᑦᑎᑦᑑᑐᐃᓐᓇᕆᐊᓖᑦ ᓲᖃᐃᒻᒪ ᒥᑭᔪᓂᑦ 
ᖃᐅᔨᓴᒐᒃᓴᖅᑖᓚᐅᕐᒪᑕ (ᑎ ᒫᑦᓯ ᐊᓯᖏᓪᓗ, ᐳᑦᔅᒪ 2017). ᖃᐅᔨᓴᒃᑲᓐᓂᕐᓂᕐᒥᑦ ᑑᒑᓖᑦ ᑭᓲᔾᔪᑎᖏᓐᓂᒃ (mtDNA) 
ᐊᒥᓲᓂᖅᓴᓂᑦ ᖃᐅᓴᕋᒃᓴᓂᑦ ᑲᓇᑕᒥ ᐃᑲᔪᑐᐃᓐᓇᕆᐊᓕᒃ ᑭᓲᔾᔪᑎᖏᓐᓂᒃ, ᑕᐃᒪᐃᓯᒪᖕᒪᑦ ᖃᐅᕐᓗᖅᑕᓂᑦ ᕿᓚᓗᒐᕐᓂᑦ, 
ᑑᒑᓕᐅᑉ ᖃᓕᓛᖑᓪᓗᓂ ᐃᓚᒋᔭᖓ (ᒫᓐᑖᓇ ᐊᓯᖏᓪᓗ 2024). ᑭᓯᐊᓂ, ᖃᐅᔨᓴᒐᒃᓴᑦ ᐊᖑᓇᒃᑕᐅᔪᓂᑦ, 
ᐊᕙᑎᓕᕆᓂᕐᒧᑦ ᑭᓲᔾᔪᑎᖏᑦ, ᐅᕝᕙᓘᓐᓃᑦ ᐲᖅᓯᓂᕐᒥᑦ ᑑᒑᓕᖕᓂᑦ ᐱᔭᐅᔭᕆᐊᓖᑦ ᑕᐃᒫᒃ ᖃᐅᔨᓴᕐᓂᖃᕐᓂᐊᕐᓗᓂ. 

ᖃᖓᑦᑕᖅᑎᑕᐅᓯᒪᔪᒃᑯᑦ ᖃᐅᔨᓴᕈᑎᒃᓴᑦ ᖃᐅᔨᓴᖅᑕᐅᔾᔪᑎᒥᓃᑦ 

ᐊᕐᕌᒍᑕᒫᑦ ᐃᓂᖓᓄᑦ ᐅᑎᖃᑦᑕᕐᓂᖏᑦ 

9 ᖃᖓᑦᑕᖅᑎᑕᐅᓯᒪᔪᒃᑯᑦ-ᑲᓲᒪᔪᓂᑦ ᓂᕕᖓᑕᕐᓂᒃ ᐃᓕᓯᓚᐅᖅᑐᑦ ᑑᒑᓕᖕᓂᑦ ᖃᐅᔨᓇᓚᐅᖅᑐᑦ ᐊᕐᕌᒍᓕᒫᒧᑦ, 
ᖃᐅᔨᓴᕈᓐᓇᓚᐅᖅᑐᑦ ᐊᕐᕌᒍᑕᒫᑦ ᐃᓂᖓᓄᑦ ᐅᑎᖃᑦᑕᕐᓂᖏᑦ ᑐᙵᕕᒋᓗᒋᑦ ᐅᑎᓚᐅᖅᑐᓂᑦ ᐅᐱᕐᖓᒃᓵᒃᑯᑦ 
ᐊᐅᔭᒃᑯᑦ ᐃᓂᒋᔭᐅᔪᒧᑦ ᓂᕕᖓᑕᓕᖅᓱᖅᑕᐅᑎᓪᓗᒋᑦ ᓯᕗᓂᐊᒍᑦ ᐊᕐᕌᒍᒥᑦ (ᓇᓗᓇᐃᒃᑯᑕᑦ 1). 6-ᖑᔪᑦ ᑕᒡᕙᙵᑦ 8-
ᓂᒃ ᕿᓚᓗᒐᕐᓂᒃ ᐃᓯᒃᑲᓐᓂᓚᐅᖅᑐᑦ ᐃᓂᖓᓄᑦ ᓂᕕᖓᑕᓕᖅᑕᐅᑎᓪᓗᒋᑦ ᐊᕐᕌᒎᓚᐅᖅᑐᒥᑦ. ᒪᕐᕉᒃ ᐊᓯᖏᑦ ᕿᓚᓗᒐᐃᑦ 
ᖃᓂᒋᔭᖓᓃᓚᐅᖅᑐᑦ (ᐊᒻᒪᓗ ᑐᕌᖅᐸᓪᓕᐊᔫᒃ) ᐊᐅᔭᒃᑯᑦ ᐃᓂᖓᓄᑦ ᓂᕕᖓᑕᓕᖅᑕᐅᓪᓗᑎᒃ ᐊᕐᕌᖑᓂ 
ᐊᐅᔭᐅᓚᐅᖅᑐᒥᑦ, ᑭᓯᐊᓂ ᑐᓴᕐᓂᖏᑦ ᑐᓴᕈᑎᖓᓂ ᐊᓯᐅᔨᔭᐅᓚᐅᖅᑐᖅ ᐃᓯᓚᐅᙱᑎᓪᓗᒋᑦ ᐊᐅᔭᒃᑯᑦ ᐅᐸᒃᑕᐅᓲᒥᑦ 



ᐅᑭᐅᕐᑕᖅᑑᑉ ᓄᓇᖓᓂ 
ᐃᓱᒪᒃᓴᖅᓯᐅᕈᑎ ᓄᑖᒧᑦ ᑑᒑᓕᖕᓂᑦ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ 
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(ᕼᐃᑦ-ᔪᐊᒐᓐᓴᓐ ᐊᓯᖏᓪᓗ 2013). ᑭᖑᓪᓕᖅᐹᖅ ᑑᒑᓕᒃ ᓂᕕᖓᑖᖃᓚᐅᖅᑐᖅ ᐊᕐᕌᒍᓕᒫᖅ ᐅᖓᑖᓄᑦ 
ᓂᕕᖓᑕᓕᖅᑕᐅᓚᐅᖅᑐᖅ ES-ᒥ ᐋᒡᒌᓯ ᓄᙳᖏᓐᓂ 2010-ᒥ, ᐊᒻᒪᓗ ᐅᑎᓚᐅᙱᑦᑐᖅ ES-ᒧᑦ ᑭᖑᓪᓕᕐᒥᑦ 
ᐊᐅᔭᖓᓂ (ᓇᓗᓇᐃᒃᑯᑕᑦ 1; ᐅᐊᑦ ᐊᓯᖏᓪᓗ 2012b).  

ᓇᓗᓇᐃᒃᑯᑎ 1. ᖃᖓᑦᑕᖅᑎᑕᐅᓯᒪᔪᒃᑯᑦ ᓂᕕᖓᑕᑦ ᐊᑐᕈᓐᓇᖅᓯᒪᔪᑦ ᐊᕐᕌᒍᓕᒫᖅ ᐅᖓᑖᓄᑦ ᐊᑐᐃᓐᓇᐅᑎᑦᑎᓂᕐᒥᑦ 
ᑐᑭᓯᒋᐊᕈᑎᓂᑦ ᑑᒑᓖᑦ ᐃᓂᖓᓄᑦ ᐅᑎᖃᑦᑕᕐᓂᖏᑦ (ᐋᖅᑭᒋᐊᖅᑕᐅᔪᖅ ᕼᐃᑦ-ᔪᐊᒐᓐᓴᓐ ᐊᓯᖏᓪᓗ 2013, ᐃᓚᒋᐊᕈᑎᑦ 
ᑕᐃᑲᙵᑦ ᐅᐊᑦ ᐊᓯᖏᓪᓗ 2012b). 

ᐳᑕᑎᕝ 
ᑲᑎᙵᓂᖏᓐᓂᒃ 

ᐊᕐᕌᒍᐃᑦ ᓈᓴᐅᑎ ᐅᔾᔨᕆᔭᐅᓯᒪᔪᖅ ᓇᓂᑦᑎᓯᖏᑦ 

ᑰᒐᓈᕐᔫᑉ ᕿᑭᖅᑕᖓ 2001-2002 2 ᒪᕐᕉᒃ ᕿᓚᓗᒐᐃᑦ ᓂᕕᖓᑕᓕᖅᑕᐅᔫᒃ 2001-ᒥ ᐅᑎᓚᐅᖅᑐᑦ ᐊᐅᔭᒃᑯᑦ 
ᐃᓂᖓᓄᑦ ᐊᕐᕌᒍᖓᓂ 

Heide-Jørgensen et 
al. 2003 

ᑰᒐᓈᕐᔫᑉ ᕿᑭᖅᑕᖓ 2001 ᐊᒻᒪᓗ 
2006 

1 ᐊᑕᐅᓯᖅ ᕿᓚᓗᒐᖅ ᓂᕕᖓᑕᓕᖅᑕᐅᔪᖅ 2001-ᒥ ᑕᑯᔭᐅᒃᑲᓐᓂᓚᐅᖅᑐᖅ 
ᑕᓪᓗᕈᑎᐅᑉ ᐃᒪᖓᓂ ᐊᕐᕌᒍᑦ ᑕᓪᓕᒪᑦ ᐊᓂᒍᕐᒪᑕ ᐅᑎᓕᖅᑎᓪᓗᒍ ᑰᒐᓈᕐᔫᑉ 
ᕿᑭᖅᑕᖓᓄᑦ 

Heide-Jørgensen et 
al. 2008 

ᐃᒃᐱᐊᕐᔫᑉ ᐃᒪᕕᖓ 2004-2005 1 ᐊᑕᐅᓯᖅ ᕿᓚᓗᒐᖅ ᓂᕕᖓᑕᓕᖅᑕᐅᔪᖅ 2004-ᒥ ᐅᑎᓚᐅᖅᑐᖅ ᓯᓈᖓᓄᑦ 
ᐃᒃᐱᐊᕐᔫᑉ ᐃᒪᕕᖓᓂ ᑕᐃᑲᓂ ᔫᓂ-ᔪᓚᐃ 2005-ᒥ ᑭᓯᐊᓂ 
ᐃᖏᕐᕋᒃᑲᓐᓂᓚᐅᖅᑐᖅ ᑲᓇᖕᓇᖑᓅᖅᖢᓂ ᑕᓪᓗᕈᑎᐅᑉ ᐃᒪᖓᓄᑦ, 
ᖄᖏᖅᖢᓂᐅᒃ ᓯᓈᖓ ᓇᐃᕕ ᐳᐊᑦ ᑲᖏᖅᖢᐊᓂ ᕿᑭᖅᑖᓗᒃ ᐅᐊᖕᓇᖓᓄᑦ. 
ᖃᐅᔨᔭᐅᓂᖓ ᐊᓯᐅᔨᔭᐅᓚᐅᖅᑐᖅ ᐋᒡᒌᓯ ᑐᖔᓂ ᓇᒦᓐᓂᕆᔭᖓ 
ᓇᓗᓇᐃᖅᑕᐅᓚᐅᙱᑎᓪᓗᒍ. 

Dietz et al. 2008 

ᐃᒃᐱᐊᕐᔫᑉ ᐃᒪᕕᖓ 2009-2010 1 ᐊᑕᐅᓯᖅ ᕿᓚᓗᒐᖅ ᐅᑎᓚᐅᖅᑐᖅ ᐃᒃᐱᐊᕐᔫᑉ ᐃᒪᕕᖓᓄᑦ ᐊᒻᒪᓗ 
ᑭᖑᓪᓕᖅᐹᒥᑦ ᖃᐅᔨᔭᐅᓚᐅᖅᑐᖅ ᐅᓄᖏᑦᑐᓂᑦ ᖁᓕᓂᑦ ᑭᓛᒥᑕᓂᑦ 
ᑲᖏᖅᖢᖓᓂ ᔫᓂ 2010-ᒥ 

Heide-Jørgensen et 
al. 2013 
 

ᑕᓯᐅᔭᖅ 2010-2011 1 ᐊᑕᐅᓯᕐᒥᑦ ᐊᕐᓇᓪᓗᕐᒥᑦ ᑑᒑᓕᖕᒥᑦ ᓂᕕᖓᑕᓕᖅᑕᐅᔪᖅ ᐋᒡᒌᓯ 2010-ᒥ 
ᑕᓯᐅᔭᕐᒥᑦ, ᐅᑭᐅᓚᐅᖅᑐᖅ ᑕᓪᓗᕈᑎᐅᑉ ᐃᒪᖓᓐᓂ, ᐊᒻᒪᓗ ᐅᑎᖅᑎᓪᓗᒍ 
ᐅᐊᖕᓇᖓᓄᑦ, ᐃᖏᕐᕋᐃᓐᓇᓚᐅᖅᑐᖅ ᐱᖓᓐᓇᖓᓄᑦ, ᐅᖓᑖᓄᑦ ᑕᓯᐅᔭᖅ 
ᑕᐃᑯᖓ ᐃᒃᐱᐊᕐᔫᑉ ᐃᒪᕕᖓᓄᑦ ᔪᓚᐃ 28, 2011-ᒥ. ᑖᓐᓇ ᐊᕐᓇᓪᓗᖅ 
ᑕᐃᑲᓃᖏᓐᓇᓚᐅᖅᑐᖅ ᐃᒃᐱᐊᕐᔫᑉ ᐃᒪᕕᖓᓂ ᒪᕐᕉᖕᓄᑦ ᑕᖅᑭᓄᑦ 
ᓂᕕᖓᑕᖓ ᖃᐅᔨᔭᐅᔪᓐᓇᐃᓕᓪᓗᓂ ᐅᑐᐱᕆ 10, 2011-ᒥ 

Watt et al. 2012b 
 

ᖃᖏᖅᓱᐊᓘᑉ 
ᐃᒪᖓᑕ 
ᐅᐊᖕᓇᖓᓂ 

2006-2007 2 ᒪᕐᕉᒃ ᕿᓚᓗᒐᐃᑦ ᓂᕕᖓᑕᓕᖅᑕᐅᔫᒃ 2006-ᒥ ᐅᑎᓚᐅᖅᑐᑦ ᐊᐅᔭᒃᑯᑦ 
ᐃᓂᖓᓄᑦ ᐊᕐᕌᒍᖓᓂ 

Westdal et al. 2010 

ᕿᒧᔅᓯᕌᖅᓱᐊᖅ 2007-2008 1 ᐊᑕᐅᓯᖅ ᕿᓚᓗᒐᖅ ᓂᕕᖓᑕᓕᖅᑕᐅᔪᖅ 2007-ᒥ ᐅᑎᓚᐅᖅᑐᖅ 
ᐊᕐᕌᒍᖓᓂ ᑕᐃᑯᖓᔅᓴᐃᓐᓇᖅ ᐃᓂᒋᔭᖓᓄᑦ 

Heide-Jørgensen et 
al. 2013 

ᐊᐅᔭᒃᑯᑦ ᐃᓂᖓᓄᑦ ᐅᑎᖃᑦᑕᕐᓂᖏᑦ 

103-ᓂᒃ ᖃᖓᑦᑕᖅᑎᑕᐅᓯᒪᔪᒃᑯᑦ ᓂᕕᖓᑕᕐᓂᒃ ᐊᑐᐃᓐᓇᐅᑎᑦᑎᓯᒪᔪᑦ ᑐᑭᓯᒋᐊᕈᑎᓂᑦ ᐊᐅᔭᒃᑯᑦ ᐃᓂᒋᔭᐅᔪᑦ 
ᕿᑐᕐᖏᐅᕐᓂᖏᑦ ᑑᒑᓕᖕᓂᑦ ᑲᓇᑕᒥ ᐊᐅᔭᒃᑯᑦ ᐃᓂᒋᔭᐅᓲᓂᑦ. ᑖᒃᑯᐊ ᓂᕕᖓᑕᑦ ᑕᑯᒃᓴᐅᑎᑦᑎᔪᑦ ᑕᒪᕐᒥᑲᓴᑦ 
(99/103; 96%) ᑑᒑᓖᑦ ᑖᕙᓃᖃᑦᑕᖅᑐᑦ ᐊᐅᔭᒃᑯᑦ ᑲᑎᕝᕕᐅᓲᓂᑦ ᐃᓂᐅᔪᓂᑦ ᐱᔭᐅᑎᓪᓗᒋᑦ ᐊᐅᔭᒃᑯᑦ (ᑕᐃᐊᑦᔅ 
ᐊᓯᖏᓪᓗ 2001, ᑕᐃᐊᑦᔅ ᐊᓯᖏᓪᓗ 2008; ᒫᑯ ᐊᒻᒪᓗ ᐅᐊᑦ 2021; ᓇᓗᓇᐃᒃᑯᑕᑦ 2). ᑭᓯᐊᓂ, ᑎᓴᒪᑦ ᑑᒑᓖᑦ 
(ᐱᖓᓱᑦ 2017-ᒥ ᐊᒻᒪᓗ ᐊᑕᐅᓯᖅ 2010-ᒥ) ᓂᕕᖓᑕᓕᖅᑕᐅᔪᖅ ᑕᐃᑲᓂ ES ᐅᐸᒍᑎᓚᐅᖅᑐᖅ AI ᐊᐅᓚᑦᑎᕕᐅᔫᑉ 
ᐃᓂᖓᓂ ᐊᐅᔭᒃᑯᑦ (24 ᔪᓚᐃᒥ 24 ᐋᒡᒌᓯᒧᑦ) ᐅᕝᕙᓘᓐᓃᑦ ᐊᐅᔭᖓᓂ ᓂᕕᖓᑕᖅᑕᐅᓕᖅᑎᓪᓗᒍ. 2017-ᒥ, ᑕᒪᓐᓇ 
ᑐᕌᖓᓚᐅᖅᑐᖅ 36 ᐅᓪᓗᓄᑦ ᑕᐃᑲᓂ AI ᐊᐅᓚᑦᑎᕕᐅᔫᑉ ᐃᓂᖓᓂ ᑕᐃᑲᙵᑦ ᑲᑎᖦᖢᒋᑦ 250 ᐅᓗᓐᓂᑦ (14%) 
ᐊᐅᔭᒃᑯᑦ, 19-ᓂᒃ ᑑᒑᓕᖕᓂᑦ ᓂᕕᖓᑕᓕᖅᓱᐃᓚᐅᖅᑐᑦ (ᒫᑯ ᐊᒻᒪᓗ ᐅᐊᑦ 2021). 



ᐅᑭᐅᕐᑕᖅᑑᑉ ᓄᓇᖓᓂ 
ᐃᓱᒪᒃᓴᖅᓯᐅᕈᑎ ᓄᑖᒧᑦ ᑑᒑᓕᖕᓂᑦ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ 
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ᓇᓗᓇᐃᒃᑯᑎ 2. ᑲᑎᓗᒋᑦ ᐊᒥᓲᓂᖏᑦ ᖃᖓᑦᑕᖅᑎᑕᐅᓯᒪᔪᒃᑯᑦ ᓂᕕᖓᑕᑦ ᑑᒑᓕᖕᓅᖅᑕᐅᔪᑦ ᐊᐅᔭᒃᑯᑦ (24 ᔪᓚᐃ ᑕᐃᑯᖓ 24 
ᐋᒡᒌᓯ) ᑕᐃᒃᑭᐊᓗ ᓂᕕᖓᑕᑦ ᐊᑐᐃᓐᓇᐅᔪᑦ ᐊᖑᓇᓱᒃᑎᓄᑦ ᐊᓯᖓᓂ ᐊᐅᔭᒃᑯᑦ ᑲᑎᕝᕕᐅᓲᒥᑦ ᐊᐅᔭᒃᑯᑦ. ᖃᐅᔨᒪᔭᐅᓕ ᕿᓚᓗᒐᐃᑦ 
ᓂᕕᖓᑕᓕᖅᓱᖅᑕᐅᒐᔪᓚᐅᙱᑦᑐᑦ ᐊᐅᔭᐅᑉ ᐱᒋᐊᙵᕐᓂᖓᓂ ᐊᒻᒪᓗ ᑕᐃᒪᐃᒻᒪᑦ ᑭᒡᒐᖅᑐᐃᕗᑦ ᐃᓚᖓᓂ ᑭᓯᐊᓂ ᐊᐅᔭᒃᑯᑦ 
(ᑕᑯᓗᒍ ᓇᓗᓇᐃᒃᑯᑕᑦ A1 ᓂᕕᖓᑖᕐᓄᑦ ᐅᓪᓗᖏᓐᓂᒃ ᐊᒻᒪᓗ ᐊᑑᑎᖃᕐᓂᖏᑦ ᐊᑐᓂ ᓂᕕᖓᑕᑦ ᐊᐅᔭᒃᑯᑦ; ᑕᑯᓗᒍ ᐊᔾᔨᙳᐊᖅ 
A1 ᐊᒻᒪᓗ A2 ᓂᕕᖓᑕᕐᓄᑦ ᖃᐅᔨᓴᕐᓂᕐᒥᑦ ᐊᐅᔭᒃᑯᑦ ᐊᒻᒪᓗ ᐊᐅᔭᐅᙱᑎᓪᓗᒍ; ᐃᓱᒪᒋᓗᒋ). 

ᑲᑎᙵᓂᖏᓐᓂᒃ 
ᓈᓴᐅᑎᖓ 
ᐊᑐᐃᓐᓇᐅᔪᖅ 

ᑲᑎᖦᖢᒋᑦ 
ᓂᕕᖓᑕᓖᑦ 
ᑑᒑᓖᑦ 

ᐅᖃᐅᓯᒃᓴᐃᑦ 

ᑰᒐᓈᕐᔫᑉ ᕿᑭᖅᑕᖓ 0 16 ᐊᑕᖏᖅᑐᑦ ᑑᒑᓖᑦ ᓂᕕᖓᑕᖏᑦ ᑕᐃᑲᓃᖏᓐᓇᓚᐅᖅᑐᑦ ᑰᒐᓈᕐᔫᑉ ᕿᑭᖅᑕᖓᓂ 
ᐊᐅᓚᑦᑎᕕᐅᔫᑉ ᐃᓂᖓᓂ ᐊᐅᔭᒃᑯᑦ. 

ᐃᒃᐱᐊᕐᔫᑉ ᐃᒪᕕᖓ 0 40 ᐊᑕᖏᖅᑐᑦ ᑑᒑᓖᑦ ᓂᕕᖓᑕᖏᑦ ᑕᐃᑲᓃᖏᓐᓇᓚᐅᖅᑐᑦ ᐃᒃᐱᐊᕐᔫᑉ ᐃᒪᕕᖓᓂ 
ᐊᐅᓚᑦᑎᕕᐅᔫᑉ ᐃᓂᖓᓂ ᐊᐅᔭᒃᑯᑦ. 

ᕿᑭᖅᑖᓗᒃ ᑲᓇᖕᓇᖓ ᐊᑐᐃᓐᓇᐅᖏᑦᑐᖅ ᐊᑐᐃᓐᓇᐅᖏᑦᑐᖅ ᕿᓚᓗᒐᕐᓂᒃ ᖃᖓᑦᑕᖅᑎᑕᐅᓯᒪᔪᒃᑯᑦ ᓂᕕᖓᑕᓕᖅᓱᐃᓚᐅᙱᑦᑐᑦ ᕿᑭᖅᑖᓗᒃ 
ᑲᓇᖕᓇᖓᓂ 

ᑕᓯᐅᔭᖅ 4 47 4-ᖑᔪᑦ 47-ᓂᒃ ᑑᒑᓕᖕᓂᑦ ᓂᕕᖓᑕᓕᖕᓂᑦ ᑕᓯᐅᔭᕐᒥᑦ ᐊᑐᐃᓐᓇᐅᓚᐅᖅᑐᑦ 
ᐊᖑᓇᓱᒃᑎᓄᑦ ᐃᒃᐱᐊᕐᔫᑉ ᐃᒪᕕᖓᓂ ᐊᐅᓚᑦᑎᕕᐅᔫᑉ ᐃᓂᖓᓂ ᐊᐅᔭᒃᑯᑦ. 
ᑖᒃᑯᐊᒃᑲᓐᓃᑦ 11 ᖃᖓᑦᑕᖅᑎᑕᐅᓯᒪᔪᒃᑯᑦ ᓂᕕᖓᑕᑦ ᐃᓕᔭᐅᓯᒪᔪᑦ ᑑᒑᓕᖕᓄᑦ 
ᑕᓯᐅᔭᕐᒥᑦ, ᑭᓯᐊᓂ ᐋᖅᑭᒃᑕᐅᑕᐃᓐᓇᓚᐅᖅᑐᑦ ᐅᑭᐊᒃᓵᒃᑯᑦ ᐊᒻᒪᓗ ᑕᐃᒪᐃᒻᒪᑦ 
ᐃᑲᔪᕐᓂᖃᙱᑦᑐᑦ ᑐᑭᓯᒋᐊᕈᑎᓄᑦ ᐊᑐᐃᓐᓇᐅᔪᓂᑦ ᐊᓯᖓᓂ ᐊᐅᓚᑦᑎᕕᐅᔫᑉ 
ᐃᓂᖓᓂ ᐊᐅᔭᒃᑯᑦ. 

ᐱᓕᕆᓗᑎ ᐅᓗᕆᐊᓇᖅᑐᖃᕐᒪᖔᖅ ᖃᐅᔨᓴᕐᓂᕐᒥᑦ ᐊᑐᓂ ᐆᑦᑑᑎᓄᑦ 

ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᑦ ᖃᐅᔨᓴᐃᓂᖅ ᑐᒃᓯᕋᕐᕕᐅᓚᐅᖅᑐᑦ ᖃᐅᔨᓴᖁᔭᐅᓪᓗᑎᒃ ᐅᓗᕆᐊᓇᕐᓂᖓᓂ ᐊᐅᓚᑦᑎᓂᕐᒥᑦ 
ᑑᒑᓕᖕᓂᑦ 7-ᓂᒃ ᐊᔾᔨᒌᙱᑦᑐᓂᑦ ᐆᒃᑑᑎᓂᑦᐊᕕᒃᐸᒃᑐᓂᑦ ᐅᕝᕙᓘᓐᓃᑦ ᑲᑎᑉᐸᒃᑐᓂᑦ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ 
ᑲᑎᙵᓂᐅᔪᓄᑦ ᑐᑭᖃᖅᑎᑕᐅᔪᖅ ᖁᓛᓂ. ᑐᒃᓯᕌᖑᓯᒪᔪᑦ ᐆᑦᑑᑏᑦ ᐱᖃᓯᐅᑎᑐᐃᓐᓇᖅᑐᑦ ᑎᓴᒪᓂᒃ ᐱᖓᓲᔪᖅᑐᓂᑦ 
ᓴᓐᓂᕈᑎᐅᑉ ᐃᒪᖓᓂ ᑑᒑᓖᑦ ᑲᑎᙵᔪᓂᑦ ᒫᓐᓇᐅᔪᖅ ᐃᓕᓴᕆᔭᐅᓯᒪᔪᓂᑦ ᑲᓇᑕᒥ, ᑕᐃᒪᐃᒻᒪᓪᓗ, ᔫᓐᔅ ᐃᒪᕕᖓᓂ 
ᐊᒻᒪᓗ ᕿᑭᖅᑕᐅᔭᖅ ᐃᒪᖓᓂ ᑲᑎᙵᔪᑦ ᖃᐅᔨᓴᖅᑕᐅᓯᒪᙱᑦᑐᑦ ᑕᒡᕙᓂ.  

ᑐᕌᒐᕆᔭᐅᔪᖅ ᑖᔅᓱᒧᐊ ᖃᐅᔨᓴᕐᓂᕐᒧᑦ ᑐᑭᑖᖅᑎᑦᑎᒃᑲᓐᓂᕈᒪᒐᑎ ᑑᒑᓕᖕᓂᑦ ᑲᑎᙵᔪᓂᑦ, ᑭᓯᐊᓂ ᖃᐅᔨᓴᕈᒪᓪᓗᑎᒃ 
ᐅᓗᕆᐊᓇᕐᓂᖓᓂ ᐱᑕᖃᕈᓐᓃᖅᐸᓪᓕᐊᓂᖏᓐᓂᒃ ᑐᕌᖓᔪᓂᑦ ᐊᑐᓂ ᐆᑦᑑᑎᒧᑦ ᑐᙵᕕᒋᓗᒋᑦ ᐱᑕᖃᖅᐸᒌᖅᑐᓂᑦ 
ᑲᑎᙵᓂᖏᓐᓂᒃ ᐊᑐᖅᑕᐅᔪᒥᑦ ᑑᒑᓕᖕᓂᑦ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᑲᓇᑕᒥ (ᕆᑦᓱᑦ 2010). ᐅᓗᕆᐊᓇᖅᑐᖃᕐᒪᖔᖅ 
ᖃᐅᔨᓯᕐᓂᖅ ᑐᕌᖅᐳᖅ ᖃᐅᔨᓴᕐᓂᕐᒥᑦ ᐊᑦᑐᐃᓂᕆᔭᖓᓂ ᐊᑐᓂ ᐆᑦᑑᑎᒧᑦ ᒪᑭᑕᔪᓐᓇᕐᓂᖏᓐᓂᒃ ᑑᒑᓖᑦ. ᖃᓄᖅ 
ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᑦ ᐃᓱᒪᖕᒪᖔᑦ ᒪᑭᑕᔪᓐᓇᕐᓂᕐᒥᑦ ᐱᔾᔪᑎᓕᒃ ᑲᑎᙵᓂᖏᓐᓂᒃ ᖃᐅᔨᓴᖅᑕᐅᔾᔪᑎᒥᓂᕐᓂ 
ᐱᑕᖃᑦᑎᐊᕐᒪᖔᖅ ᐅᕝᕙᓘᓐᓃᑦ ᖃᐅᔨᓴᖅᑕᐅᔾᔪᑎᒥᓂᕐᓂ ᐱᑕᖃᑦᑎᐊᙱᒻᒪᖔᖅ. ᑲᑎᙵᓂᖏᓐᓂᒃ 
ᐃᓱᒪᒋᔭᐅᓂᐊᕐᓗᑎᒃ ᖃᐅᔨᓴᖅᑕᐅᔾᔪᑎᒥᓂᕐᓂ-ᐃᓗᓕᖃᑦᑎᐊᖅᑐᖅ, ᐱᑕᖃᕆᐊᓕᒃ ᐱᖓᓱᓂᑦ ᐅᕝᕙᓘᓐᓃᑦ ᐅᖓᑖᓄᑦ 
ᐅᓄᖅᑐᓂᑦ ᒥᔅᓴᐅᓴᒃᑕᐅᓯᒪᔪᓂᑦ ᐊᕐᕌᒍᓄᑦ 15-ᓄᑦ, ᑭᖑᓪᓕᕐᒥᑦ ᒥᔅᓴᐅᓴᒃᑕᐅᔪᖅ ᑕᓪᓕᒪᓂᑦ ᐊᕐᕌᒍᓕᒃ, ᐊᒻᒪᓗ 
ᒫᓐᓇᓕᓴᑦ ᑐᑭᓯᒋᐊᕈᑎᒃᓴᑦ ᐅᓄᖅᑐᓂ ᕿᑐᕐᙱᐅᕈᓐᓇᕐᓂᖏᓐᓂ ᐊᒻᒪᓗ/ᐅᕝᕙᓘᓐᓃᑦ ᑐᖁᖃᑦᑕᕐᓂᖏᑦ; ᑕᒡᕙᓂᓕ, 
ᒪᑭᒪᑦᑎᐊᕐᕐᓂᒧᑦ ᖁᑦᑎᖕᓂᖏᑦ ᐊᖑᓇᓱᖕᓂᕐᒧᑦ ᐃᓱᒪᒋᔭᐅᔪᑦ ᐊᑐᕐᓗᑎᑦ ᑎᑦᑕᓂᑦ ᑐᙵᕕᖃᕐᓗᑎᒃ ᖁᕝᕙᓯᖕᓂᖅᐹᖅ 
ᒪᑭᒪᓂᕐᒧᑦ ᑎᑭᑕᐅᔪᓐᓇᖅᑐᖅ (ᕼᐊᒧᓪ ᐊᒻᒪᓗ ᔅᑕᓐᓴᓐ 2007). ᖃᐅᔨᓴᖅᑕᐅᔾᔪᑎᒥᓂᕐᓂ ᐱᑕᖃᓗᐊᙱᑦᑐᓄᑦ, ᓲᕐᓗ 
ᑑᒑᓕᖕᓄᑦ, ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᑦ ᐊᑐᓲᑦ ᐱᑕᖃᑐᐃᓐᓇᕆᐊᓕᖕᓂ ᐆᒪᔪᐃᑦ ᐃᓕᖅᑯᓯᖓᓐᓂ ᖃᐅᔨᓇᓱᖕᓂᕐᒥ 
ᐲᖅᑕᐅᓂᖓᓂ (PBR) ᓇᓗᓇᐃᖅᓯᕐᓂᒥᑦ ᒪᑭᑕᔪᓐᓇᕐᓂᕐᒥᑦ (ᕼᐊᒥᓪ ᐊᒻᒪᓗ ᔅᑕᓐᓴᓐ 2007). ᑐᕌᒐᕆᔭᐅᔪᖅ 
ᐱᑕᖃᑐᐃᓐᓇᕆᐊᓕᖕᓂ ᐆᒪᔪᐃᑦ ᐲᖅᑕᐅᓂᖓ ᐱᕕᖃᖅᑎᑦᑎᓂᕐᒥᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ ᑎᑭᐅᑎᓗᓂ ᖁᑦᑎᖕᓂᖅᐹᒧᑦ 
ᒪᑭᒪᑦᑎᐊᕐᓂᒃᑯᑦ ᐅᓄᕐᓂᖓᑕ ᐊᖏᓂᖓ (ᖃᔅᓯᐅᓂᖏᑦ ᐆᒪᔪᐃᑦ ᖁᑦᑎᖕᓂᖅᐹᒥᑦ ᕿᑐᕐᖏᐅᕐᓂᕐᒧᑦ ᐅᓄᕐᓂᖏᓐᓄᑦ) 
(ᐅᐊᐃᑦ 1998). ᖃᐅᔨᓴᕐᓂᐅᔪᒥᑦ ᐊᑐᓂ ᐆᒃᑑᑎᒥᑦ ᐊᑖᓂ, ᐊᑐᓲᖑᕗᒍᑦ ᐱᑕᖃᑐᐃᓐᓇᕆᐊᓕᖕᓂ ᐆᒪᔪᐃᑦ 



ᐅᑭᐅᕐᑕᖅᑑᑉ ᓄᓇᖓᓂ 
ᐃᓱᒪᒃᓴᖅᓯᐅᕈᑎ ᓄᑖᒧᑦ ᑑᒑᓕᖕᓂᑦ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ 
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ᐲᖅᑕᐅᓂᖓ ᖃᐅᔨᓴᕐᓂᕐᒥᑦ ᖁᑦᑎᖕᓂᖓᓂ ᐊᖑᓇᒃᑕᐅᔪᓂᑦ ᖁᑦᑎᓛᖑᒐᔭᖅᑐᖅ ᕿᑐᕐᖏᐅᕐᓂᖏᓐᓂᒃ 
ᑲᑎᙵᓂᖏᓐᓂᒃ. 

ᐊᑕᖏᖅᑐᓂᑦ, PBR ᓈᓴᖅᑕᐅᓚᐅᖅᑐᖅ ᒪᓕᒃᖢᑎᑦ ᐅᐊᑦ (1998) (ᐊᑖᓂ ᑕᑯᓗᒍ) ᐊᑐᓂ ᐆᑦᑑᑎᒧᑦ, ᐊᒻᒪᓗ PBR 
ᐊᕕᒃᑐᖅᑕᐅᓕᓚᐅᖅᑐᖅ ᐊᓯᐅᔨᓂᕐᒧᑦ ᓈᓴᐅᑎᖓ (1.28 [ᕆᑦᓱᑦ2008]) ᓈᓴᐃᓂᕐᒧᑦ ᐋᖅᑭᒋᐊᖅᓯᒪᔪᒥᑦ ᑲᑎᓗᒋᑦ 
ᐱᔭᐅᔪᓐᓇᖅᑎᑕᐅᔪᑦ ᓄᓈᖅᑕᐅᓗᑎᒃ ᐱᔭᐅᔪᑦ (TALC) ᐊᑕᖏᖅᑐᓄᑦ ᐆᑦᑑᑎᓄᑦ. 
 

ᐱᑕᖃᑐᐃᓐᓇᕆᐊᓕᖕᓂ ᐆᒪᔪᐃᑦ ᐲᖅᑕᐅᓂᖓ = 0.5 * RMax * NMin * FR 

 
ᓇᒥ:  NMin =  N/exp (z √ln (1+CV2)) 

20 ᐳᓴᓐᑎᖓᓂ ᓇᒦᓐᓂᖏᓐᓂᒃ ᒥᔅᓴᐅᓴᒃᑕᐅᔪᓂᑦ ᐅᓄᕐᓂᖓᑕ ᐊᖏᓂᖓ (ᓇᓗᓇᐃᒃᑯᑕᑦ 1) (ᐅᐊᐃᑦ 1998) 
ᑲᑎᖅᓱᖅᑕᐅᓯᒪᔪᑦ N-ᒥᑦ, ᐅᓄᕐᓂᖏᑦ ᒥᔅᓴᐅᓴᒃᑕᐅᓯᒪᔪᑦ, ᐊᒻᒪᓗ ᑐᕌᖓᖃᓯᐅᑎᔪᑦ ᐊᔾᔨᒌᙱᓐᓂᖏᑦ (CV).  
z = ᓈᒻᒪᒃᑐᖅ ᐊᒻᒪᓗ ᓇᓕᒧᒃᑯᖅ 0.842 ᑖᔅᓱᒧᖓ 20th ᐳᓴᓐᑎᒧᑦ. 

RMax = ᖁᑦᑎᖕᓂᖅᐹᖅ ᓈᓴᐅᑖ ᐅᓄᖅᓯᕙᓪᓕᐊᔪᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ. ᓴᐃᑕᐅᓴᓐᔅ ᓈᓴᐅᑎᖓ ᖃᐅᔨᒪᔭᐅᙱᑎᓪᓗᒍ 
ᑖᓐᓇᐅᕗᖅ 0.04. ᐅᓄᖅᓯᒋᐊᕐᓗᓂ 0.5-ᒥᑦ ᐊᒃᑐᐃᓂᖓᓄᑦ ᐱᔭᕆᐊᑐᓂᖓᓄᑦ ᐅᓄᕐᓂᖓᓄᑦ 
ᐱᕈᖅᐸᓪᓕᐊᓂᕐᒧᑦ. 

FR = ᐱᑕᖃᓕᒃᑲᓐᓂᕐᓂᖓ ᑐᕌᖓᔪᖅ ᐋᖅᑭᒃᓯᒪᔪᖅ 1.0-ᒧᑦ ᐆᒪᑦᑎᐊᕆᒃᑐᓄᑦ ᑲᑎᙵᔪᑦ (ᐅᐊᐃᑦ ᐊᒻᒪᓗ ᐊᐃᖕᓕᔅ 1997) 
ᐊᔾᔨᒋᓂᐊᖅᑕᖓ ᐱᑕᖃᓕᒃᑲᓐᓂᕐᓂᖓ ᑐᕌᖓᔪᖅ ᐊᑐᖅᑕᐅᔪᖅ ᒫᓐᓇᓕᓴᐅᔪᓂᑦ ᓴᖅᑭᑕᐅᓯᒪᔪᓂᑦ ᖃᐅᔨᓴᐃᓂᕐᒧᑦ 
ᐅᖃᐅᔾᔪᐃᓂᕐᒥᑦ (ᑐᓂᐅᓪ-ᕙᓪᑯᕉᔅ ᐊᓯᖏᓪᓗ 2015). 

ᑲᑎᓗᒋᑦ ᐱᔭᐅᔪᓐᓇᖅᑎᑕᐅᔪᑦ ᓄᓈᖅᑕᐅᓗᑎᒃ ᐱᔭᐅᔪᑦ = PBR/ᐊᓯᖑᔨᓂᕐᒧᑦ ᓈᓴᐅᑖ (1.28)  

ᐊᓯᐅᔨᔭᐅᔪᑦ ᓈᓴᐅᑎᖓ ᑲᑎᖦᖢᒋᑦ ᐊᖑᓇᓱᖕᓂᒃᑯᑦ ᑐᖁᖃᑦᑕᕐᓂᖏᑦ (ᐃᓱᒪᒋᓗᒋᑦ ᐆᒪᔪᐃᑦ ᐱᔭᐅᔪᑦ, ᐆᒪᔪᐃᑦ 
ᖁᑭᖅᑕᐅᔪᑦ ᐊᒻᒪᓗ ᐊᓯᐅᔨᔭᐅᔪᑦ, ᐊᒻᒪᓗ ᖃᔅᓯᐅᓂᖏᑦ ᐆᒪᔪᐃᑦ ᐃᑭᑖᖅᑐᑦ ᐊᒻᒪᓗ ᐆᒪᒃᑲᓐᓂᖅᑐᑦ, ᐊᕕᒡᓗᒋᑦ 
ᒪᕐᕉᖕᓂᒃ (ᐃᓱᒪᒋᓗᒋᑦ ᐊᕝᕙᓪᓗᐊᖏᑦ ᐆᒪᔪᐃᑦ ᖁᑭᖅᑕᐅᔪᑦ ᐊᒻᒪᓗ ᐆᒪᒃᑲᓐᓂᖅᑐᑦ ᑐᖁᓕᕐᓗᑎᒃ ᐃᑭᖏᓐᓄᑦ)) 
ᐊᕕᒡᓗᒍ ᐱᔭᐅᔪᓄᑦ (ᕆᑦᓱᑦ 2008).  

ᐊᒥᓲᓂᖏᑦ ᒥᔅᓴᐅᓴᒃᑕᐅᓯᒪᔪᓂᑦ ᐊᒻᒪᓗ CV ᐃᓛᒃᑰᖓᔪᓂᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ ᑲᑎᑕᐅᓚᐅᖅᑐᑦ; ᓲᕐᓗ, ᐆᒃᑑᑎᒧᑦ 2, 
EBI ᐊᒻᒪᓗ ES ᐊᒥᓲᓂᖏᓐᓄᑦ ᑲᑎᑕᐅᓚᐅᖅᑐᑦ (ᑕᐃᑲᙵᑦ ᓇᓗᓇᐃᒃᑯᑕᑦ 2), ᑕᐃᒪᐃᒍᑕᐅᓕᓲᖅ ᒥᑭᓐᓂᖅᓴᓂᑦ CV, 
ᐊᖏᓂᖅᓴᓂᑦ NMin, ᐊᒻᒪᓗ ᐊᖏᓂᖅᓴᒥᑦ PBR ᑲᑎᙵᔪᓄᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ (ᐅᐊᐃᑦ 1998). 

ᐆᒃᑑᑎᒥᑦ ᐊᑐᓕᓚᐅᖅᑐᒍᑦ, ᓇᓗᓇᐃᔭᖅᑕᐅᖅᑳᓚᐅᖅᑐᑦ ᐅᐊᐃᑦᒧᑦ (1998) ᐊᒻᒪᓗ ᑭᖑᓪᓕᕐᒥᑦ ᐊᑐᖅᑕᐅᓪᓗᓂ ᕆᑦᓱᑦ 
ᐊᒻᒪᓗ ᔭᖕ (2015) ᑖᔅᓱᒧᖓᓗ ᐅᐊᑦ ᐊᓯᖏᓪᓗ (2019b), ᖃᐅᔨᓴᕐᓂᕐᒧᑦ ᐅᓗᕆᐊᓇᕐᓂᖓᓂ ᐱᑕᖃᙱᓐᓂᖅᓴᐅᓂᕐᒧᑦ 
ᒥᑭᓂᖅᐹᓂᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ (ᑕᓯᐅᔭᖅ) ᑐᙵᕕᒋᓗᒋᑦ ᓄᑖᖑᔪᑦ ᐱᑕᖃᑐᐃᓐᓇᕆᐊᓕᖕᓂ ᐆᒪᔪᐃᑦ ᐲᖅᑕᐅᓂᖓ 
ᓈᓴᖅᑕᐅᓯᒪᔪᑦ. ᐅᓄᕐᓂᖏᓐᓄᑦ ᖃᓄᐃᓕᖓᓂᖏᓐᓄᑦ ᐆᒃᑑᑎ ᐊᑐᓲᖅ ᐋᖅᑭᒃᓱᖅᓯᒪᔪᑦ ᐲᕐᓗᒍ ᐱᑕᖃᑐᐃᓐᓇᕆᐊᓕᖕᓂ 
ᐆᒪᔪᐃᑦ ᐲᖅᑕᐅᓂᖓ. ᐆᑦᑑᑎᒥᑦ, ᐃᓱᒪᕗᒍᑦ ᐊᑕᖏᖅᑐᑦ ᑲᑎᓗᒋᑦ ᐱᔭᐅᔪᓐᓇᖅᑎᑕᐅᔪᑦ ᓄᓈᖅᑕᐅᓗᑎᒃ ᐱᔭᐅᔪᑦ 
ᐱᔭᐅᕙᒃᑯᖅ ᐊᕐᕌᒍᑕᒫᑦ, ᐊᒻᒪᓗ ᓈᓴᐃᒃᑲᓐᓂᖃᑦᑕᖏᑦᑐᒍᑦ PBR-ᖓᓂ ᐊᑯᓂᐅᓂᖓ ᐱᔭᐅᔪᓐᓇᖅᑐᑦ ᐃᓱᖃᖅᑐᒥᑦ 
ᖃᐅᔨᒪᔭᐅᙱᒻᒪᑦ. 

ᐊᒥᓲᓂᖏᓐᓄᑦ ᐆᒃᑑᑎ ᐊᑐᖅᑕᐅᔪᖅ ᑕᒫᓂ ᐃᓚᖃᖅᑐᖅ ᐱᓕᕆᓂᕐᒧᑦ ᑕᒻᒪᕐᓂᕐᒧᑦ, Wt, ᑐᕌᖓᓗᓂ 
ᐊᔾᔨᒌᙱᓐᓂᐅᔪᓂᑦ ᐅᓄᕐᓂᖏᓄᑦ ᐱᓕᕆᔾᔪᓯᖏᓐᓄᑦ: 

Nt+1 = Wt * (Nt + Nt * Rmax [1 – (Nt /K)θ] – ᐱᑕᖃᑐᐃᓐᓇᕆᐊᓕᖕᓂ ᐆᒪᔪᐃᑦ ᐲᖅᑕᐅᓂᖓ) 

ᓇᒥ: 



ᐅᑭᐅᕐᑕᖅᑑᑉ ᓄᓇᖓᓂ 
ᐃᓱᒪᒃᓴᖅᓯᐅᕈᑎ ᓄᑖᒧᑦ ᑑᒑᓕᖕᓂᑦ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ 
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Wt = exp (z * 0.05 – 0.052 / 2) 

z = is a random normal deviate = (-2*Log(Uniform(0,1))*Cos(2*π*Uniform(0,1))  

ᐱᑕᖃᓗᐊᙱᒻᒪᑦ ᖃᐅᔨᔭᐅᓂᑰᔪᓂᑦ ᐱᓪᓚᑦᑖᖅᑐᒥᑦ ᐋᖅᑭᒃᓯᒪᔪᒥᑦ ᓈᓴᐅᑎᒥᑦ ᑐᑭᑖᖅᑎᑦᑎᓂᕐᒥᑦ ᐱᓕᕆᔾᔪᓯᕐᒥᑦ ᑕᒻᒪᖅᓯᒪᔪᒥᑦ 
ᖃᓄᐃᑦᑐᑐᐃᓐᓇᕐᒧᑦ ᐳᐃᔨᓄᑦ ᑲᑎᙵᔪᓄᑦ, ᐊᑐᓚᐅᖅᑕᕗᑦ ᓈᓴᐅᑎ 0.05 ᐊᑐᖅᑕᓲᖅ ᕆᑦᓱᑦ ᐊᒻᒪᓗ ᔭᖕ (2015). ᑖᓐᓇ ᓈᓴᐅᑎ ᐊᔾᔨᖃᖅᑐᖅ 
ᓇᓚᐅᒃᑖᖅᑕᐅᔪᒥᑦ ᐊᒥᓲᓂᖏᑦ ᖃᓄᐃᓕᖓᓂᖏᑦ ᐊᑯᓂ ᐆᒪᔪᓄᑦ ᑑᒑᓕᖕᓄᑦ ᐊᓯᔾᔨᓗᐊᕈᓐᓇᙱᑦᑐᑦ (ᕆᑦᓱᑦ ᐊᒻᒪᓗ ᔭᖕ 2015).  

Nt = ᑲᑎᙵᓂᖏᓐᓂᒃ ᐊᖏᓂᖓ ᐊᕐᕌᒍᒥᑦ t; N0 ᑕᒡᕗᖓ ES ᐱᒋᐊᖅᑐᖅ 2016-ᒥ ᐅᓄᕐᓂᖓᑦ ᒥᔅᓴᐅᓴᒃᑕᐅᓯᒪᔪᑦ ᐅᕙᓂ  
 12,039 (ᒫᑯ ᐊᓯᖏᓪᓗ 2019) 

Rmax = ᖁᑦᑎᖕᓂᖅᐹᖅ ᐱᔭᐅᔪᓐᓇᖅᑐᑦ ᓈᓴᐅᑖ ᐋᖅᑭᒃᓯᒪᔪᖅ ᓯᑕᐅᓴᓄᑦ 0.04 (ᑕᑯᒍᒃ ᖁᓛᓂ) 

K = ᓴᖅᑭᓚᐅᙱᑎᓪᓗᒋᑦ ᐊᖏᓂᖓ ᐅᕝᕙᓘᓐᓃᑦ ᐊᔾᔭᖅᑕᐅᔪᖅ ᑲᑎᙵᓂᖏᓐᓂᒃ, ᐃᓱᒪᒋᔭᐅᔪᖅ 25,000 (ᕆᑦᓱᑦ 
ᐊᒻᒪᓗ ᔭᖕ 2015)  

θ = ᓴᓇᓯᒪᓂᖓᓄᑦ ᐊᖏᓂᖓ, 1 ᑕᒡᕙᓂ ᖁᑦᑎᖕᓂᖅᐹᒧᑦ ᐊᐅᓚᓂᖏᑦ 50% K (ᐱᕈᖅᐹᓪᓕᕐᓂᖏᑦ) 

10,000-ᓂᒃ ᐆᒃᑑᑎᓂᑦ ᐱᓕᒻᒪᒃᓴᓚᐅᖅᑐᒍᑦ ᐊᒻᒪᓗ ᓴᖅᑮᕗᒍᑦ ᐊᑯᓐᓂᖅᓱᖅᑐᒥᑦ 95% ᓈᒻᒪᒋᔭᐅᔪᖅ ᑲᑎᙵᓂᖏᓐᓂᒃ 
ᐱᑕᖃᕐᓂᖏᓐᓂᒃ ᓂᕆᐅᒋᔭᐅᔪᖅ ᐊᑐᓂ ᐆᒃᑑᑎᒧᑦ. ᓇᓚᐅᒃᑖᓚᐅᖅᑐᒍᑦ ᑕᐃᒪᐃᑐᐃᓐᓇᕆᐊᓕᒃ ᑲᑎᙵᓂᖏᓐᓂᒃ 
ᐱᑕᖃᙱᓐᓂᖅᓴᐅᓗᑎᒃ ᐊᕐᕌᖑᓂᑦ ᐊᕙᑎᓂ ᓯᕗᓂᒃᓴᒥᑦ.  

ᐆᒃᑑᑎ 1 

ᑎᓴᒪᑦ ᐃᓛᒃᑰᖓᒧᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ EBI, ES, AI, ᐊᒻᒪᓗ SI): ᓄᑖᙳᖅᑎᑕᐅᓯᒪᔪᖅ ᐊᖑᓇᓱᒃᑕᐅᔪᑦ ᑐᓂᔭᐅᓂᖏᑦ 
ᐆᒃᑑᑎ (ᕆᑦᓱᑦ 2011) ᑐᙵᕕᓕᒃ ᓄᑖᖑᓂᖅᐹᒥᑦ ᖃᐅᔨᓴᕐᓂᕐᒧᑦ ᖃᐅᔨᒪᔭᐅᔪᓂᑦ ᐊᒻᒪᓗ ᐃᓚᒋᓗᓂᐅᒃ ᑑᒑᓖᑦ 
ᓅᓐᓂᕆᔭᖏᑦ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᑲᑎᙵᓂᐅᔪᓂᑦ ᓇᓗᓇᐃᖅᑕᐅᓯᒪᔪᑦ ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᑦ (2020), ᑖᒃᑯᐊ (1A) ᐊᒻᒪᓗ 
ᐱᑕᖃᙱᓪᓗᓂ (1B) ᐃᓛᒃᑰᖓᔪᑦ ᐊᕐᕌᒍ ᐃᓗᐊᓂ.  

ᓯᕗᓪᓕᖅᐹᒥᑦ ᐃᓚᒋᔭᖓ ᐆᒃᑑᑎ ᑖᔅᓱᒧᖓ (1A) ᐃᓱᒪᔪᑦ ᑖᒃᑯᐊ EBI, ES, AI ᐊᒻᒪᓗ SI ᐃᓛᒃᑰᖓᔪᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ 
ᓇᓗᓇᐃᖅᑕᐅᔪᑦ ᕆᑦᓱᑦᒥᑦ (2011) ᐊᒻᒪᓗ ᐊᖑᓇᓱᒃᑏᑦ ᒥᑦᑎᒪᑕᓕᖕᒥ, ᐃᒃᐱᐊᕐᔪᖕᒥ, ᕿᑭᖅᑕᕐᔪᐊᕐᒥ ᐊᒻᒪᓗ 
ᑲᖏᖅᑐᒑᐱᖕᒥ ᐊᑐᐃᓐᓇᖃᕐᕕᐅᔪᑦ ᑲᑎᖅᓱᖅᓯᒪᔪᓂᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ ᐅᑭᐊᒃᓵᒃᑯᑦ ᐊᒻᒪᓗ ᐅᐱᕐᖓᒃᓵᒃᑯᑦ 
ᓅᖃᑦᑕᖅᑎᓪᓗᒋᑦ (ᓲᕐᓗ ᐃᓛᒃᑰᖓᔪᒃᑯᑦ ᐊᕐᕌᒍ ᐃᓗᐊᓂ). ᐃᒪᐃᓐᓂᐊᕋᓱᒋᔭᐅᔪᓂᖓ ᕆᑦᓱᑦᒥ (2011) ᑑᒑᓖᑦ 
ᑲᑎᖃᓯᐅᑎᕙᙱᑦᑐᑦ ᐊᐅᔭᒃᑯᑦ ᓄᑖᙳᖅᑎᑕᐅᓚᐅᖅᑐᖅ ᐱᖃᓯᐅᔾᔨᓂᕐᒥᑦ ᐅᓄᖏᑦᑐᓂᑦ ᑑᒑᓕᖕᓂᑦ ES-ᒥᑦ 
ᐅᐸᖃᑦᑕᖅᑐᓂᑦ AI ᐊᐅᔭᒃᑯᑦ (9.76 ᐳᓴᓐᑎ; ᑕᑯᓗᒍ ᓇᓗᓇᐃᒃᑯᑕᑦ 2). 

ᐊᖑᓇᓱᒃᑕᐅᔪᑦ ᑐᓂᔭᐅᓂᖏᑦ ᐆᒃᑑᑎ ᐃᑲᔫᑎᒃᓴᖅ (ᕆᑦᓱᑦ 2011) ᐊᑐᖅᑕᐅᓚᐅᖅᑐᖅ ᖃᐅᔨᓴᕐᓂᕐᒥᑦ ᑖᔅᓱᒥᖓ 
ᐆᒃᑑᑎᒥᑦ. ᑕᐃᒪᐃᖁᔭᐅᖕᒪᑦ ᕆᑦᓱᑦᒥᑦ (2011), ᐱᔭᐅᕙᓪᓕᐊᔪᑦ ᐋᖅᑭᒃᓯᒪᓚᐅᖅᑐᑦ ᐱᖓᓐᓇᖓᓂ ᓄᓇᓕᖕᓄᑦ 
(ᖃᐅᓱᐃᑦᑐᖅ, ᐅᖅᓱᖅᑑᖅ, ᑕᓗᕐᔪᐊᖅ, ᑰᒑᕐᔪᒃ, ᐃᒡᓗᓕᖕᒥ ᐊᒻᒪᓗ ᓴᓂᕋᔭᖕᒥ), ᐊᑐᖅᖢᑎᒃ ᓈᓴᐅᑎᖓᓂ ᒫᓐᓇᐅᔪᖅ 
ᐱᔭᐅᔪᓐᓇᖅᑐᑦ ᐃᓱᖃᖅᑐᒥᑦ (450 ᑑᒑᓖᑦ; ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᑦ 2023); ᑭᓯᐊᓂ, ᐸᓐᓂᖅᑑᒧᑦ ᐊᒻᒪᓗ ᐃᖃᓗᖕᓄᑦ 
ᐋᖅᑭᒃᓯᓚᐅᙱᑦᑐᒍᑦ ᐱᔭᐅᔪᓂᑦ ᑭᓯᐊᓂ ᐃᓚᓕᐅᑎᖔᓚᐅᖅᑐᒍᑦ EBI ᐊᐅᔭᒃᑯᑦ ᑑᒑᓕᒃᑕᐅᔪᑦ ᑕᒡᕙᙶᓲᖑᒻᒪᑕ 
ᑲᑎᙵᓂᖏᓐᓂᒃ. 

ᐊᑕᐅᓯᖅ ᐃᓕᐅᕋᐃᔪᖅ ᑖᔅᓱᒧᖓ ᐃᑲᔫᑎᒃᓴᒧᑦ ᐃᓚᖓ ᐊᖑᓇᖕᓂᖅ ᐊᑐᓂ ᑲᑎᙵᓂᖏᓐᓂᒃ ᐊᐅᔭᒃᑰᖃᑦᑕᖅᑐᖅ. 
ᑖᔅᓱᒧᖓ ᐃᓗᓕᖓᓄᑦ, ᓈᓴᓚᐅᖅᑕᕗᑦ ᐃᓚᖓ ᐊᖑᓇᓱᖕᓂᐅᔪᖅ ᐊᐅᔭᒃᑯᑦ ᐱᔭᐅᕙᓪᓕᐊᔪᓂᑦ 
ᑭᒡᓕᓯᓂᐊᖅᑕᐅᓯᒪᔪᓂᑦ ᒫᓐᓇᕈᓗᒃ ᓴᖅᑭᑕᐅᔪᓂᑦ ᐊᑐᐃᓐᓇᐅᔪᓂᑦ ᖃᐅᔨᓴᖅᑕᐅᔾᔪᑎᒥᓂᕐᓂ (2006 ᐅᕗᖓ 2015; 
ᐅᐊᑦ ᐊᒻᒪᓗ ᕼᐋᓪ 2018), ᐊᐅᔭᒃᑯᑦ ᑐᑭᖃᖅᑐᖅ 24 ᔪᓚᐃ 24 ᐊᒡᒌᓯᒧᑦ. ᐊᐅᔭᒃᑯᑦ ᐅᓪᓗᖏᑦ ᒫᓐᓇᐅᔪᑦ 
ᑐᑭᖃᖅᑎᑕᐅᔪᑦ ᐃᓛᒃᑰᖓᔪᒃᑯᑦ ᐆᒪᔪᕐᓂᐊᖅᑎᒃᑯᓐᓄᑦ ᑲᑐᔾᔨᖃᑎᒌᓄᑦ ᑲᓇᑕᒥ; ᑭᓯᐊᓂ, ᐅᓪᓗᖏᑦ 24 ᔪᓚᐃ-24 ᐋᒡᒌᓯ 
ᐊᑐᖅᑕᐅᔪᑦ ᑖᒃᑯᓂᖓ ᐆᒃᑑᑎᓂᑦ ᑐᑭᖃᖅᑎᑕᐅᖕᒪᑕ ᑐᙵᕕᓕᖕᓂᑦ ᕿᓚᓗᒐᕐᓄᑦ ᖃᐅᔨᓴᖅᑕᐅᔾᔪᑎᒥᓂᕐᓂᒃ 
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ᓄᐊᑕᐅᓯᒪᔪᓂᑦ ᐊᕐᕌᒍ 30 ᐅᖓᑖᓄᑦ ᑕᑯᒃᓴᐅᑎᑦᑎᔪᑦ ᑑᒑᓖᑦ ᐃᓚᖏᑦ ᓅᖃᑦᑕᖅᑐᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ 24 ᐋᒡᒌᓯ 
ᐅᖓᑖᓂ. ᖄᒃᑲᓐᓂᐊᒍᑦ, ᑖᒃᑯᐊ ᐅᓪᓗᐃᑦ ᐊᑐᖅᑕᐅᓲᑦ ᑲᑐᔾᔨᓪᓗᑎᒃ ᖃᐅᔨᓴᕐᓂᕐᒧᑦ ᐱᓕᕆᖃᑎᒌᒃᑐᑦ ᐊᒡᒍᐊᓂ 
ᑕᕆᐅᑦᑕ ᑕᕆᐅᕐᒥᐅᑕᐃᑦ ᐳᐃᔨᓕᕆᓂᕐᒧᑦ ᐱᓕᕆᔨᒋᔭᐅᔪᓐᓇᖅᑐᑦ (NAMMCO) ᐊᒥᓲᓂᖏᓐᓂᒃ ᑑᒑᓖᑦ ᐊᒻᒪᓗ 
ᖃᐅᕐᓗᖅᑕᑦ ᕿᓚᓗᒐᑦ ᐅᐊᖕᓇᖓᓂ ᐊᑦᓛᓐᑎᒃ ᐊᒻᒪᓗ ᑲᓇᑕᒥ/ᑲᓛᖦᖡᑦ ᓄᓈᑦ ᑲᑐᔾᔨᔪᑦ ᑲᒥᓴᓐ ᐱᐅᖅᓱᐊᕐᓂᕐᒧᑦ 
ᐊᒻᒪᓗ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᑑᒑᓕᖕᓂᑦ ᐊᒻᒪᓗ ᖃᐅᕐᓗᖅᑕᓂᑦ ᕿᓚᓗᒐᕐᓂᒃ (JCNB) (NAMMCO-JCNB ᑲᑐᔾᔨᓪᓗᑎᒃ 
ᐱᓕᕆᖃᑎᒌᒃᑐᑦ 2021). ᑐᙵᕕᒋᓗᒋᑦ ᑖᒃᑯᐊ ᐅᓪᓗᐃᑦ, ᐊᖑᓇᓱᖕᓂᖅᓴᐅᓚᐅᖅᑐᑦ ᐊᐅᔭᒃᑯᑦ 0.47, 0.48 ᐊᒻᒪᓗ 
0.24 ᓄᓇᓕᖕᓄᑦ ᑕᐃᑲᓂ AI, ES, ᐊᒻᒪᓗ EBI, ᐃᓱᒪᒋᓗᒋ.  

ᑲᑎᓗᒋᑦ ᐱᔭᐅᔪᓐᓇᖅᑎᑕᐅᔪᑦ ᓄᓈᖅᑕᐅᓗᑎᒃ ᐱᔭᐅᔪᑦ (TALC) ᑐᙵᕕᖃᓚᐅᖅᑐᖅ ᒫᓐᓇᓕᓴᕐᓂᒃ ᐅᓄᕐᓂᖏᓐᓄᑦ 
ᒥᔅᓴᐅᓴᖅᑕᐅᔪᓂᑦ ᐊᒻᒪᓗ ᖃᐅᔨᓴᐃᓂᕐᒧᑦ ᐅᖃᐅᔾᔪᐃᓂᕐᒥᑦ ᐊᑐᐃᓐᓇᐅᔪᓂᑦ ᑖᒃᑯᓄᖓ ᐅᓄᕐᓂᖏᓐᓄᑦ (ᑐᓂᐅᓪ-
ᕙᓪᑯᕉᔅ ᐊᓯᖏᓪᓗ 2015, ᒫᑯ ᐊᓯᖏᓪᓗ 2019) (ᓇᓗᓇᐃᒃᑯᑕᑦ 3). ᒫᓐᓇᐅᔪᖅ ᐱᔭᐅᔪᓐᓇᖅᑐᑦ ᐃᓱᖃᖅᑐᒥᑦ, ᑭᓯᐊᓂ, 
ᐃᓱᒪᒋᔭᐅᓲᑦ ᐊᐅᓚᑦᑎᖃᑎᒌᖕᓂᒃᑯᑦ ᐊᒻᒪᓗ ᒫᓐᓇᐅᔪᖅ 450-ᖑᔪᑦ ᑰᒐᓈᕐᔫᑉ ᕿᑭᖅᑕᖓᓂ, 195 ᐃᒃᐱᐊᕐᔫᑉ ᐃᒪᕕᖓ, 
190 ᑕᓯᐅᔭᖅ, ᐊᒻᒪᓗ 300 ᕿᑭᖅᑖᓗᒃ ᑲᓇᖕᓇᖓ (ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᑦ 2023). 

ᑐᙵᕕᒋᓗᒋᑦ ᓂᕕᖓᑕᕐᓄᑦ ᑐᑭᓯᒋᐊᕈᑏᑦ ᓴᖅᑭᑕᐅᔪᑦ ᖁᓛᓂ, ᐃᓱᒪᓚᐅᖅᑐᒍᑦ 9.76 ᐳᓴᓐᑎ ᑑᒑᓕᖕᓂᑦ ES 
ᓅᓚᐅᖅᑐᑦ AI-ᒧᑦ ᐊᐅᔭᒃᑯᑦ. ᑕᐃᒪᐃᒻᒪᑦ, ᑑᒑᓕᖕᓂᑦ ᐊᖑᓇᓱᖕᓂᐅᔪᖅ AI-ᒥ ᑲᑎᙵᔪᑦ ᑕᒪᒃᑮᓐᓂᒃ ᑲᑎᙵᓂᖏᓐᓂᒃ, 
ᐊᒥᓲᓂᖏᑦ AI ᑲᑎᙵᓂᖏᓐᓂᒃ (N) ᑲᑎᓪᓗᒍ ᖃᔅᓯᐅᓂᖏᑦ ᑑᒑᓖᑦ (9.76% ᑕᕝᕙᙵᑦ 12,049 ᐅᕝᕙᓘᓐᓃᑦ 1,175) 
ᓅᖃᑦᑕᖅᑐᑦ ᑕᐃᑲᙵᑦ ES ᑕᐃᑯᖓ AI. 

ᖃᐅᔨᓇᓱᓚᐅᖅᑐᒍᑦ ᐃᑲᔫᑎᒃᓴᒥᑦ, ᐱᒋᐊᖅᖢᑕ ᐱᔭᐅᔪᓂᑦ 50 ᑐᖔᓂ ᑲᑎᓗᒋᑦ ᐱᔭᐅᔪᓐᓇᖅᑎᑕᐅᔪᑦ ᓄᓈᖅᑕᐅᓗᑎᒃ 
ᐱᔭᐅᔪᑦ ᑎᑭᓪᓗᒍ ᓈᓴᐅᑎᖓᓄᑦ ᑲᑎᓗᒋᑦ ᐱᔭᐅᔪᓐᓇᖅᑎᑕᐅᔪᑦ ᓄᓈᖅᑕᐅᓗᑎᒃ ᐱᔭᐅᔪᑦ, ᖄᖏᐅᑎᓇᒍ. 
ᕿᓂᓐᓇᓱᓚᐅᖅᑐᒍᑦ ᐋᖅᑭᒋᐊᕈᑎᒃᓴᓂᑦ ᐃᒪᐃᓕᐅᖅᑐᓂᑦ 1) ᐊᖏᓂᖅᐹᖑᑎᑦᑎᔪᑦ ᑲᑎᑦᑐᒋᑦ ᐊᑕᖏᖅᑐᖅ ᐱᔭᐅᔪᑦ, 
2) ᐊᖏᓂᖅᐹᖑᔪᑦ ᐱᔭᐅᔪᑦ ᑕᐃᑲᓂ AI, 3) ES ᐊᒻᒪᓗ 4) EBI, ᓈᒻᒪᒃᑐᒦᑎᑦᑎᓯᓐᓈᑦ ᑲᑎᑦᑐᒋᑦ ᐱᔭᐅᔪᑦ ᐊᑐᓂ 
ᑲᑎᙵᓂᖏᓐᓂᒃ ᐊᑖᓂ ᑲᑎᓗᒋᑦ ᐱᔭᐅᔪᓐᓇᖅᑎᑕᐅᔪᑦ ᓄᓈᖅᑕᐅᓗᑎᒃ ᐱᔭᐅᔪᑦ (ᓇᓗᓇᐃᒃᑯᑕᑦ 4, ᐊᔾᔨᙳᐊᖅ 2). 
ᑕᒡᕙᓂ ᐆᒃᑑᑎᒥᑦ, ᑕᐃᒪᐃᑉᐳᖅ 38.5 ᐳᓴᓐᑎ ᑕᐃᒪᐃᑐᐃᓐᓇᕆᐊᓕᒃ ES ᐱᑕᖃᙱᓐᓂᖅᓴᐅᓗᑎᒃ ᐊᕐᕌᒍᓂᑦ 
ᐊᕙᑎᓂᑦ. 

 

ᐊᔾᔨᙳᐊᖅ 2. ᑲᑎᙵᓂᖏᓐᓂᒃ ᐊᒥᓲᓂᖏᑦ ᐊᑯᓐᓂᖅᓱᖅᑐᖅ ᓂᕆᐅᒋᔭᐅᔪᖅ ᐆᒃᑑᑎᒧᑦ 1A ᐊᖏᓂᖅᐹᖑᑎᑦᑎᔪᖅ ᐱᔭᐅᔪᓂᑦ 
ᑕᓯᐅᔭᕐᒥᑦ (ES) ᓈᒻᒪᒃᑐᒦᑎᑦᑎᓯᓐᓈᑦ ᑲᑎᑦᑐᒋᑦ ᐱᔭᐅᔪᑦ ᐊᑐᓂ ᑲᑎᙵᓂᖏᓐᓂᒃ ᐊᑖᓂ ᑲᑎᓗᒋᑦ ᐱᔭᐅᔪᓐᓇᖅᑎᑕᐅᔪᑦ 
ᓄᓈᖅᑕᐅᓗᑎᒃ ᐱᔭᐅᔪᑦ. 
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ᑭᖑᓪᓕᖓᓄᑦ ᐃᓚᖓᓄᑦ ᐆᒃᑑᑎ (1B), ᓅᖃᑦᑕᖅᑐᓄᑦ ᐊᖑᓇᓱᖕᓂᕐᒧᑦ ᓂᕕᖓᑕᑕᖃᙱᒃᑯᓂ, (ᓲᕐᓗ 
ᐃᓛᒃᑰᖓᖏᓪᓗᑎ ᐊᕐᕌᒍ ᐃᓚᖓᓂ), ᐃᓱᒪᕗᒍᑦ ᐊᑕᖏᖅᑐᑦ ᐱᔭᐅᔪᑦ ᑕᐃᑲᙶᖅᑐᑦ ᐊᐅᔭᒃᑯᑦ ᑲᑎᙵᓂᐅᔪᓂ 
ᑎᓴᒪᓂᒃ ᑲᑎᙵᓂᖏᓐᓂᒃ: AI, ES, EBI ᐊᒻᒪᓗ SI ᑑᒑᓖᑦ. ᑕᒡᕙᓂ, ᐱᑕᖃᑐᐃᓐᓇᕆᐊᓕᖕᓂ ᐆᒪᔪᐃᑦ ᐲᖅᑕᐅᓂᖓ 
ᐊᒻᒪᓗ ᑲᑎᓗᒋᑦ ᐱᔭᐅᔪᓐᓇᖅᑎᑕᐅᔪᑦ ᓄᓈᖅᑕᐅᓗᑎᒃ ᐱᔭᐅᔪᑦ ᐊᑐᓂ ᑲᑎᙵᓂᖏᓐᓂᒃ ᓇᓗᓇᐃᖅᑕᐅᓯᒪᔪᑦ 
ᓇᓗᓇᐃᒃᑯᑕᑦ 4-ᒥ. ᑖᔅᓱᒧᖓ ᐆᑦᑑᑎᒧᑦ ᒪᑭᒪᑦᑎᐊᕈᓐᓇᕐᓂᐊᕐᓗᓂ, ᐊᑕᖏᖅᑐᖅ ᐊᖑᓇᓱᖕᓂᐅᔪᖅ 
ᐊᐅᔭᒃᑰᓪᓗᐊᖅᑐᖅ, ᑐᑭᖃᖅᑐᖅ 24 ᔪᓚᐃᒥ 24 ᐋᒡᒌᓯᒧᑦ. ᑖᓐᓇ ᐆᒃᑑᑎᒋᓗᒍ, ᑕᐃᒪᐃᑉᐳᖅ 38.5 ᐳᓴᓐᑎ 
ᑕᐃᒪᐃᑐᐃᓐᓇᕆᐊᓕᒃ ES ᐱᑕᖃᙱᓐᓂᖅᓴᐅᓗᑎᒃ ᐊᕐᕌᒍᓂᑦ ᐊᕙᑎᓂᑦ. ᐊᓯᐊᒍᖔᖅ, ᖃᐅᔨᓴᓚᐅᖅᑐᒍᑦ ᐆᒃᑑᑎᒥᑦ 
ᐊᖑᓇᓱᒡᓗᑎ ᑭᓯᐊᓂ ᐃᖏᕐᕋᓂᖃᖅᑎᓪᓗᒋᑦ (ᓲᕐᓗ ᑐᖔᓂ 24 ᔪᓚᐃ ᐊᒻᒪᓗ ᖄᖏᖅᐸᑦ 24 ᐋᒡᒌᓯ) ᐊᒻᒪᓗ 
ᓈᓴᓚᐅᖅᑕᕗᑦ ᒪᑭᒪᑦᑎᐊᕐᓂᒃᑯᑦ ᑲᑎᓗᒋᑦ ᐱᔭᐅᔪᓐᓇᖅᑎᑕᐅᔪᑦ ᓄᓈᖅᑕᐅᓗᑎᒃ ᐱᔭᐅᔪᑦ (ᓇᓗᓇᐃᒃᑯᑕᑦ 4). 

ᐆᒃᑑᑎᓄᑦ 2-5, ᑐᓂᔭᐅᓚᐅᙱᑦᑐᒍᑦ ᑐᑭᓯᒋᐊᕈᑎᓂᑦ ᖃᓄᖅ ᑲᑎᓗᒋᑦ ᐱᔭᐅᔪᓐᓇᖅᑎᑕᐅᔪᑦ ᓄᓈᖅᑕᐅᓗᑎᒃ 
ᐱᔭᐅᔪᑦ ᓄᑖᓂᑦ ᓈᓴᖅᑕᐅᔪᓂᑦ ᐱᑕᖃᑐᐃᓐᓇᕆᐊᓕᖕᓂ ᐆᒪᔪᐃᑦ ᐲᖅᑕᐅᓂᖓ ᑐᓂᔭᐅᒐᔭᕐᒪᖔᑦ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ 
ᑲᑎᙵᓂᐅᔪᓄᑦ. ᑕᐃᒪᐃᓐᓂᖓᓄᑦ, ᐱᖓᓱᓂᑦ ᐃᓱᒪᒋᔭᑦᑎᓐᓂᒃ ᐱᑕᖃᑐᐃᓐᓇᕆᐊᖃᕐᓂᖓᓂ ᖃᐅᔨᓴᕐᓂᕐᒥᑦ 
ᐅᓗᕆᐊᓇᖅᑐᓂᑦ ᐊᑖᒍᑦ ᐊᑐᓂ ᑕᐅᑐᙳᐊᕐᓂᐅᔪᑦ ᐆᒃᑑᑎᐅᔪᖅ. ᓯᕗᓪᓕᖅᐹᖅ ᐱᐅᙱᓐᓂᖅᐹᖅ ᐆᒃᑑᑎ (A) 
ᐊᑕᖏᖅᑐᖅ ᐱᑕᖃᑐᐃᓐᓇᕆᐊᓕᖕᓂ ᐆᒪᔪᐃᑦ ᐲᖅᑕᐅᓂᖓ ᑐᓂᔭᐅᔪᖅ ᑕᓯᐅᔭᕐᒧᑦ, (B) ᑭᒡᒐᖅᑐᐃᕗᖅ 
ᓴᓂᕐᕙᒃᑕᐅᓯᒪᔪᓂᑦ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᑲᑎᙵᓂᐅᔪᓄᑦ ᐊᒥᓲᓂᖏᓐᓄᑦ (ᐃᓱᒪᒋᔭᐅᕗᖅ ᑖᓐᓇᓗ HAM), ᐊᒻᒪᓗ (C) 
ᑭᒡᒐᖅᑐᐃᕗᖅ ᐊᖑᓇᓱᖕᓃᑦ ᑐᓂᔭᐅᓐᓂᖅᐸᑕ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᑲᑎᙵᓂᐅᔪᓄᑦ ᓈᒻᒪᒃᑐᒥᑦ ᖃᔅᓯᐅᓂᖏᓐᓄᑦ ᐃᓄᖕᓄᑦ 
ᓄᓇᓕᖕᒥᐅᑕᐅᔪᓄᑦ ᐃᓚᖃᕐᓗᓂ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᑲᑎᙵᓂᐅᔪᓄᑦ (ᑭᑭᑕᐅᓗᓂ ᓈᓴᖅᑕᐅᓂᖏᑦ ᐃᖃᓗᖕᓄᑦ, 
ᓄᓇᓕᐸᐅᔭᑐᐊᖑᒧᖅ ᓄᓇᕗᒻᒥ ᐃᓛᓐᓂᓚᐅᓱᖓᖅ ᑑᒐᓕᖃᖅᑐᖅᑐᑦ).  

ᓇᓗᓇᐃᒃᑯᑎ 3. ᐱᑕᖃᑐᐃᓐᓇᕆᐊᓕᖕᓂ ᐆᒪᔪᐃᑦ ᐃᓕᖅᑯᓯᖓᓐᓂ ᖃᐅᔨᓇᓱᖕᓂᕐᒥ ᐲᖅᑕᐅᓂᖓᓂ (PBR) ᐊᒻᒪᓗ ᑲᑎᓗᒋᑦ 
ᐱᔭᐅᔪᓐᓇᖅᑎᑕᐅᔪᑦ ᓄᓈᖅᑕᐅᓗᑎᒃ ᐱᔭᐅᔪᑦ (TALC) ᐃᒃᐱᐊᕐᔫᑉ ᐃᒪᕕᖓᓄᑦ (AI), ᑕᓯᐅᔭᖅ (ES), ᕿᑭᖅᑖᓗᒃ ᑲᓇᖕᓇᖓ (EBI), 
ᐊᒻᒪᓗ ᑰᒐᓈᕐᔫᑉ ᕿᑭᖅᑕᖓᓂ (SI) ᑑᒑᓖᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ ᐊᑐᖅᖢᑎᒃ ᐅᓪᓗᒥᓕᓴᕐᓂᒃ ᓴᖅᑭᑕᐅᓯᒪᔪᓂᑦ ᐊᒥᓲᓂᖏᓐᓄᑦ 
ᒥᔅᓴᐅᓴᒃᑕᐅᓯᒪᔪᓂᑦ ᐊᒻᒪᓗ ᐊᔾᔨᒌᙱᓐᓂᖏᑦ (CV) ᑑᒑᓖᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ ᑲᓇᑕᒥ. *ᓇᓗᓇᐃᖅᓯᔪᖅ ᑲᑎᓗᒋᑦ 
ᐱᔭᐅᔪᓐᓇᖅᑎᑕᐅᔪᑦ ᓄᓈᖅᑕᐅᓗᑎᒃ ᐱᔭᐅᔪᑦ ᑐᓂᔭᐅᒍᓐᓴᖅᑐᒥᑦ ᓇᓕᐊᑐᐃᓐᓇᕐᒧᑦ ᐊᖑᓇᓱᒡᕕᐅᔪᒧᑦ ᑲᓇᑕᒥ, ᐊᕐᕌᒍ ᐃᓗᐊᓂ 
ᖃᖓᐅᒐᓗᐊᕈᓂ. 

ᑲᑎᙵᓂᖏᓐᓂᒃ ᐊᕐᕌᒍ ᐊᒥᓲᓂᖏᑦ (CV) 
ᐱᑕᖃᑐᐃᓐᓇᕆᐊᓕᖕᓂ 
ᐆᒪᔪᐃᑦ ᐲᖅᑕᐅᓂᖓ 

ᑲᑎᓗᒋᑦ 
ᐱᔭᐅᔪᓐᓇᖅᑎᑕᐅᔪᑦ 
ᓄᓈᖅᑕᐅᓗᑎᒃ 
ᐱᔭᐅᔪᑦ (TALC) 

ᐃᒃᐱᐊᕐᔫᑉ 
ᐃᒪᕕᖓ 

2013 35043 (0.42) 498 389 

ᑕᓯᐅᔭᖅ 2016 12039 (0.23) 150 117* 

ᕿᑭᖅᑖᓗᒃ 
ᑲᓇᖕᓇᖓ 

2013 17555 (0.35) 264 206 

ᑰᒐᓈᕐᔫᑉ 
ᕿᑭᖅᑕᖓ 

2013 49768 (0.20) 842 658 

  



ᐅᑭᐅᕐᑕᖅᑑᑉ ᓄᓇᖓᓂ 
ᐃᓱᒪᒃᓴᖅᓯᐅᕈᑎ ᓄᑖᒧᑦ ᑑᒑᓕᖕᓂᑦ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ 
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ᓇᓗᓇᐃᒃᑯᑎ 4. ᐱᑕᖃᑐᐃᓐᓇᕆᐊᓕᖕᓂ ᐆᒪᔪᐃᑦ ᐲᖅᑕᐅᓂᖓ ᐊᒻᒪᓗ ᑲᑎᓗᒋᑦ ᐱᔭᐅᔪᓐᓇᖅᑎᑕᐅᔪᑦ ᓄᓈᖅᑕᐅᓗᑎᒃ ᐱᔭᐅᔪᑦ 
(TALC) ᐊᑐᕐᓗᑎᒃ ᐊᑐᖅᖢᑎᒃ ᐅᓪᓗᒥᓕᓴᕐᓂᒃ ᓴᖅᑭᑕᐅᓯᒪᔪᓂᑦ ᐊᒥᓲᓂᖏᓐᓄᑦ ᒥᔅᓴᐅᓴᒃᑕᐅᓯᒪᔪᓂᑦ ᑑᒑᓖᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ 
ᑲᓇᑕᒥ. ᐊᐅᔭᒃᑯᑦ ᓇᒦᓐᓂᖏᑦ ᐊᑐᖅᑕᐅᓲᖅ ᐊᖑᓇᓱᒃᑕᐅᔪᑦ ᓴᓂᕐᕙᒃᑕᐅᓯᒪᔪᑦ ᐆᒃᑑᑎ ᑖᒃᑯᐊᖑᓚᐅᖅᑐᑦ 0.47, 0.48 ᐊᒻᒪᓗ 
0.24 ᐃᒃᐱᐊᕐᔫᑉ ᐃᒪᕕᖓ (AI), ᑕᓯᐅᔭᖅ (ES), ᐊᒻᒪᓗ ᕿᑭᖅᑖᓗᒃ ᑲᓇᖕᓇᖓ (EBI), ᐱᓗᐊᖅᑐᒥᑦ, ᐊᒻᒪᓗ ᑕᐃᒪᐃᓕᕐᓗᓂ 
ᑲᑎᓗᒋᑦ ᐱᔭᐅᔪᓐᓇᖅᑎᑕᐅᔪᑦ ᓄᓈᖅᑕᐅᓗᑎᒃ ᐱᔭᐅᔪᑦ ᓅᓐᓂᕆᔭᖏᓐᓄᑦ ᐊᕐᕌᒍ ᐃᓗᐊᓂ (TALCM) ᐊᒻᒪᓗ ᐊᐅᔭᒃᑯᑦ (TALCS) 
ᓴᖅᑭᑕᐅᔪᑦ. ᐆᒃᑑᑏᑦ ᖃᐅᔨᔭᐅᓇᓱᓚᐅᖅᑐᑦ ᑎᑭᓪᓗᒍ ᖁᑦᑎᖕᓂᖅᐹᒧᑦ ᑲᑎᓗᒋᑦ ᐱᔭᐅᔪᓐᓇᖅᑎᑕᐅᔪᑦ ᓄᓈᖅᑕᐅᓗᑎᒃ ᐱᔭᐅᔪᑦ 
ᑖᒃᑯᓄᖓ AI, ES, ᐊᒻᒪᓗ EBI ᑲᑎᙵᓂᖏᓐᓂᒃ, ᐃᓱᒪᖃᓯᐅᑎᓂᕐᒥᑦ ᑖᒃᑯᐊ 9.76% ES ᕿᓚᓗᒐᐃᑦ ᐊᑐᐃᓐᓇᐅᔪᑦ ᑕᐃᑲᓂ AI. 

ᑕᐅᑐᙳᐊᕐᓂᐅᔪᑦ 
ᐆᒃᑑᑎᐅᔪᖅ 

ᑲᑎᙵᓂᖏᓐᓂᒃ 
ᐱᑕᖃᑐᐃᓐᓇᕆᐊᓕᖕᓂ 
ᐆᒪᔪᐃᑦ ᐲᖅᑕᐅᓂᖓ 

ᑲᑎᓗᒋᑦ 
ᐱᔭᐅᔪᓐᓇᖅᑎᑕᐅᔪᑦ 

ᓄᓈᖅᑕᐅᓗᑎᒃ 
ᐱᔭᐅᔪᑦM 

ᑲᑎᓗᒋᑦ 
ᐱᔭᐅᔪᓐᓇᖅᑎᑕᐅᔪᑦ 

ᓄᓈᖅᑕᐅᓗᑎᒃ 
ᐱᔭᐅᔪᑦS 

ᑲᑎᓗᒋᑦ 
ᐱᔭᐅᔪᓐᓇᖅᑎᑕᐅᔪᑦ 

ᓄᓈᖅᑕᐅᓗᑎᒃ 
ᐱᔭᐅᔪᑦM+S 

1A ᐊᕐᕌᒍ ᐃᓚᖓᓂ − 
ᖁᑦᑎᓛᖑᕗᖅ 
ᑲᑎᑉᐸᓪᓕᐊᓪᓗᒋᑦ 
ᐊᖑᓇᓱᖕᓂᕐᒧᑦ 
ᑕᐃᑲᓂ AI ᐊᒻᒪᓗ 
EBI 

ᐃᒃᐱᐊᕐᔫᑉ 
ᐃᒪᕕᖓ 

498 208 181 389 

ᑕᓯᐅᔭᖅ 132 54 49 103 

ᕿᑭᖅᑖᓗᒃ 
ᑲᓇᖕᓇᖓ 

264 157 49 206 

ᑰᒐᓈᕐᔫᑉ 
ᕿᑭᖅᑕᖓ 

576 – – 450± 

ᐊᕐᕌᒍ ᐃᓚᖓᓂ − 
ᖁᑦᑎᓛ 
ᐊᖑᓇᓱᖕᓂᕐᒧᑦ  
ES-ᒥ 

ᐃᒃᐱᐊᕐᔫᑉ 
ᐃᒪᕕᖓ 

434 181 158 339 

ᑕᓯᐅᔭᖅ 150 61 56 117 

ᕿᑭᖅᑖᓗᒃ 
ᑲᓇᖕᓇᖓ 

233 138 44 182 

ᑰᒐᓈᕐᔫᑉ 
ᕿᑭᖅᑕᖓ 

576 – – 450± 

1B ᐱᑕᖃᙱᓪᓗᓂ 
ᐊᕐᕌᒍ ᐃᓚᖓᓂ − 
ᐊᐅᔭᒃᑯᑐᐊᖅ 
ᐊᖑᓇᓱᖕᓂᖅ  

ᐃᒃᐱᐊᕐᔫᑉ 
ᐃᒪᕕᖓ 

513 0 400 400 

ᑕᓯᐅᔭᖅ 135 0 104 104 

ᕿᑭᖅᑖᓗᒃ 
ᑲᓇᖕᓇᖓ 

264 0 206 206 

ᑰᒐᓈᕐᔫᑉ 
ᕿᑭᖅᑕᖓ 

842 0 450 ± 450± 

ᐱᑕᖃᙱᓪᓗᓂ ᐊᕐᕌᒍ 
ᐃᓚᖓᓂ − 
ᐃᖏᕐᕋᓂᕆᔭᖏᑦ 
ᐊᖑᓇᒃᑕᐅᓂᖏᑦ 
ᑭᓯᐊᓂ − ᖁᑦᑎᓛ 
ᐊᖑᓇᒃᑕᐅᔪᑦ 
ᑕᐃᑲᓂ AI ᐊᒻᒪᓗ 
EBI 

ᐃᒃᐱᐊᕐᔫᑉ 
ᐃᒪᕕᖓ 

444 347 0 347 

ᑕᓯᐅᔭᖅ 73 57 0 57 

ᕿᑭᖅᑖᓗᒃ 
ᑲᓇᖕᓇᖓ 

264 206 0 206 

ᑰᒐᓈᕐᔫᑉ 
ᕿᑭᖅᑕᖓ 

576 450 0 450± 

ᐱᑕᖃᙱᓪᓗᓂ ᐊᕐᕌᒍ 
ᐃᓚᖓᓂ − 
ᐃᖏᕐᕋᓂᕆᔭᖏᑦ 
ᐊᖑᓇᒃᑕᐅᓂᖏᑦ 
ᑭᓯᐊᓂ − ᖁᑦᑎᓛ 
ᐊᖑᓇᒃᑕᐅᔪᑦ 
ᑕᐃᑲᓂ ES ᐊᒻᒪᓗ 
EBI 

ᐃᒃᐱᐊᕐᔫᑉ 
ᐃᒪᕕᖓ 

421 329 0 329 

ᑕᓯᐅᔭᖅ 96 75 0 75 

ᕿᑭᖅᑖᓗᒃ 
ᑲᓇᖕᓇᖓ 

264 206 0 206 

 ᑰᒐᓈᕐᔫᑉ 
ᕿᑭᖅᑕᖓ 

576 450 0 450± 



ᐅᑭᐅᕐᑕᖅᑑᑉ ᓄᓇᖓᓂ 
ᐃᓱᒪᒃᓴᖅᓯᐅᕈᑎ ᓄᑖᒧᑦ ᑑᒑᓕᖕᓂᑦ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ 
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± ᑕᐃᒪᐃᖁᔭᐅᖕᒪᑦ ᕆᑦᓱᑦᒥᑦ (2011), ᑲᑎᓗᒋᑦ ᐱᔭᐅᔪᓐᓇᖅᑎᑕᐅᔪᑦ ᓄᓈᖅᑕᐅᓗᑎᒃ ᐱᔭᐅᔪᑦ ᑰᒐᓈᕐᔫᑉ ᕿᑭᖅᑕᖓᓂ (SI) ᐋᖅᑭᒃᑕᐅᓚᐅᖅᑐᖅ ᑐᕌᖓᓗᓂ 
ᐱᔭᐅᔪᓐᓇᖅᑐᑦ ᐃᓱᖃᖅᑐᒥᑦ.  

ᐆᒃᑑᑎ 2 

ᐱᖓᓱᑦ ᐃᓛᒃᑰᖓᔪᑦ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᑲᑎᙵᓂᐅᔪᓄᑦ ᐱᑕᖃᙱᓪᓗᓂ ᐊᐅᔭᒃᑯᑦ ᐊᒻᒪᓗ ᓇᒧᙵᖅᐸᓪᓕᐊᓂᖏᑦ 
ᐊᕐᕌᒍ ᐃᓗᐊᓂ: i) ᑲᑎᖅᓱᖅᓯᒪᔪᑦ EBI ᐊᒻᒪᓗ ES, ii) AI, ᐊᒻᒪᓗ iii) SI ᑲᑎᙵᔪᑦ. 

ᐃᖏᕐᕋᓂᕐᒧᑦ ᐊᖑᓇᓱᖕᓂᕐᒧᑦ ᓂᕕᖓᑕᖅᑕᖃᙱᒃᑯᓂ, ᐃᓱᒪᕗᒍᓪᓕ ᐊᑕᖏᖅᑐᑦ ᐱᔭᐅᔪᑦ ᑕᐃᑲᙶᖅᑐᑦ ᐃᓗᐃᑦᑐᒥᑦ 
ᐊᔾᔨᒌᙱᑦᑐᓂᑦ ᐊᐅᔭᒃᑯᑦ ᑲᑎᙵᔪᓂᑦ ᐱᖓᓱᓂᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ: EBI-ES, AI, ᐊᒻᒪᓗ SI ᑑᒑᓖᑦ, ᐃᓱᒪᒋᓗᒋ. 
ᐃᓱᒪᒋᓗᒋᑦ ᕿᓚᓗᒐᐃᑦ ᑕᐃᑲᓂ ES-EBI ᑲᑎᑐᖅᓯᒪᔪᑦ ᑎᑭᐅᒪᔭᐅᙱᑉᐸᑦ, ᐱᐅᙱᓂᖅᐹᒃᑯᑦ ᐆᒃᑑᑎ ᐊᑕᖏᖅᑐᑦ 
ᐊᖑᓇᓱᖕᓂᕐᒧᑦ ES-EBI ᒪᑭᒪᓂᒃᑯᑦ ᓴᓂᕐᕙᒃᑕᐅᒍᓂ ᒥᑭᓐᓂᖅᐹᒧᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ (ES). ᐆᒃᑑᑎ ᑖᔅᓱᒧᖓ ᐆᒃᑑᑎᒧᑦ 
ᓇᓗᓇᐃᖅᓯᕗᖅ ES ᑲᑎᙵᓂᖏᓐᓂᒃ ᑎᑭᒃᑲᔭᖅᑐᖅ 0-ᒧᑦ ᑕᒫᓂᐸᓗᒃ 39-ᓂᒃ ᐊᕐᕌᒍᓂᑦ (ᐊᔾᔨᙳᐊᖅ 3A) ᐊᒻᒪᓗ 
84.1% ᐅᓄᕈᓐᓃᖅᐸᓪᓕᐊᑐᐃᓐᓇᕆᐊᓖᑦ ᐊᕐᕋᒍᓂᑦ ᐊᕙᑎᓂᑦ. ᐊᖑᓇᓱᖕᓂᕐᒧᑦ ᓴᓂᕐᕙᒃᑕᐅᓯᒪᓂᖏᑦ ᓈᒻᒪᒡᑐᑎ 
ᑲᑎᙵᓂᖏᓐᓂᒃ ᐅᕝᕙᓘᓐᓃᑦ ᐅᓄᕐᓂᖏᓐᓄᑦ ᐊᒻᒪᓗ ᐃᓱᒪᒋᓗᒋᑦ ᕿᓚᓗᒐᐃᑦ ᑕᐃᑲᓂ ES-EBI  ᑲᑎᑐᖅᓯᒪᔪᑦ 
ᑎᑭᐅᒪᔭᐅᙱᑉᐸᑦ, ᑖᒃᑯᐊ ES ᑲᑎᙵᓂᖏᓐᓂᒃ 46.2% ᐊᒻᒪᓗ 43.2% ᑲᑕᑉᐹᓪᓕᑐᐃᓐᓇᕆᐊᓖᑦ ᐊᕐᕌᒍᓂᑦ 
ᐊᕙᑎᓂᑦ, ᐃᓱᒪᒋᓗᒋ (ᐊᔾᔨᙳᐊᖅ 3B ᐊᒻᒪᓗ C). 

 
ᐊᔾᔨᙳᐊᖅ 3. ᑲᑎᙵᓂᖏᓐᓂᒃ ᐊᒥᓲᓂᖏᑦ ᐊᑯᓐᓂᖅᓱᖅᑐᖅ ᓂᕆᐅᒋᔭᐅᔪᖅ ᑕᓯᐅᔭᕐᒧᑦ (ES) (ᐅᓄᙱᓛᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ) 
ᐆᒃᑑᑎᒧᑦ 2 ᐃᓱᒪᒋᔭᖃᖅᐸᑕ ES ᐊᒻᒪᓗ ᕿᑭᖅᑖᓗᒃ ᑲᓇᖕᓇᖓ (EBI) ᑑᒑᓖᑦ ᑲᑎᖃᑦᑕᖅᐸᑕ ᐊᐅᔭᒃᑯᑦ ᑕᒻᒪᖅᓯᒪᒃᐸᑦ ᐊᒻᒪᓗ 
BRPBR ᑐᓂᔭᐅᒃᐸᑦ A) ᐊᑕᖏᕐᓗᓂ ᑕᒡᕗᖓ ES ᐊᐅᔭᒃᑯᑦ ᐃᓂᒋᔭᐅᔪᖅ, B) ᐃᓱᒪᒋᓗᒍ ᑲᑎᙵᓂᖏᓐᓂᒃ ᐊᒥᓲᓂᖏᓐᓂᒃ, 
ᐅᕝᕙᓘᓐᓃᑦ C) ᐃᓱᒪᒋᓗᒍ ᐅᓄᕐᓂᖏᓐᓄᑦ ᐊᑐᓂ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᑲᑎᙵᓂᐅᔪᓂ.  

ᐆᒃᑑᑎ 3 

ᐱᖓᓱᑦ ᐃᓛᒃᑰᖓᔪᑦ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᑲᑎᙵᓂᐅᔪᓄᑦ ᐱᑕᖃᙱᓪᓗᓂ ᐊᐅᔭᒃᑯᑦ ᐊᒻᒪᓗ ᓇᒧᙵᖅᐸᓪᓕᐊᓂᖏᑦ 
ᐊᕐᕌᒍ ᐃᓗᐊᓂ: i) ᑲᑎᖅᓱᖅᓯᒪᔪᑦ ES ᐊᒻᒪᓗ AI, ii) EBI, ᐊᒻᒪᓗ iii) SI ᑲᑎᙵᔪᑦ.   

ᐃᖏᕐᕋᓂᕐᒧᑦ ᐊᖑᓇᓱᖕᓂᕐᒧᑦ ᓂᕕᖓᑕᖅᑕᖃᙱᒃᑯᓂ, ᐃᓱᒪᕗᒍᓪᓕ ᐊᑕᖏᖅᑐᑦ ᐱᔭᐅᔪᑦ ᑕᐃᑲᙶᖅᑐᑦ ᐃᓗᐃᑦᑐᒥᑦ 
ᐊᔾᔨᒌᙱᑦᑐᓂᑦ ᐊᐅᔭᒃᑯᑦ ᑲᑎᙵᔪᓂᑦ ᐱᖓᓱᓂᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ: AI-ES, EBI ᐊᒻᒪᓗ SI ᑑᒑᓖᑦ, ᐃᓱᒪᒋᓗᒋᑦ. 
ᐃᓱᒪᒋᓗᒋᑦ ᕿᓚᓗᒐᐃᑦ ᑕᐃᑲᓂ AI-ES ᑲᑎᑐᖅᓯᒪᔪᑦ ᑎᑭᐅᒪᔭᐅᙱᑉᐸᑦ, ᐱᐅᙱᓂᖅᐹᒃᑯᑦ ᐆᒃᑑᑎ ᐊᑕᖏᖅᑐᑦ 
ᐊᖑᓇᓱᖕᓂᕐᒧᑦ AI-ES ᒪᑭᒪᓂᒃᑯᑦ ᓴᓂᕐᕙᒃᑕᐅᒍᓂ ᒥᑭᓐᓂᖅᐹᒧᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ (ES), ᐊᒻᒪᓗ ᑕᒪᓐᓇ 
ᑐᕌᖓᓕᕈᑕᐅᒐᔭᖅᑐᖅ ES ᑲᑎᙵᓂᖏᓐᓂᒃ 0-ᒧᑦ ᑕᒫᓂᐸᓗᒃ 23-ᓂᒃ ᐊᕐᕌᒍᓂᑦ (ᐊᔾᔨᙳᐊᖅ 4A) ᐊᒻᒪᓗ 96.5% 
ᑕᐃᒪᐃᑐᐃᓐᓇᕆᐊᓕᒃ ᐅᓄᙱᓐᓂᖅᓴᐅᓕᕐᓗᑎᒃ ᐊᕐᕌᒍᓂᑦ ᐊᕙᑎᓂᑦ. ᐊᖑᓇᓱᖕᓂᕐᒧᑦ ᓴᓂᕐᕙᒃᑕᐅᓯᒪᓂᖏᑦ 
ᓈᒻᒪᒡᑐᑎ ᑲᑎᙵᓂᖏᓐᓂᒃ ᐅᕝᕙᓘᓐᓃᑦ ᐅᓄᕐᓂᖏᓐᓄᑦ ᐊᒻᒪᓗ ᐃᓱᒪᒋᓗᒋᑦ ᕿᓚᓗᒐᐃᑦ ᑕᐃᑲᓂ AI-ES ᑲᑎᑐᖅᓯᒪᔪᑦ 
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ᑎᑭᐅᒪᔭᐅᙱᑉᐸᑦ, ᑖᒃᑯᐊ ES ᑲᑎᙵᓂᖏᓐᓂᒃ 44.0% ᐊᒻᒪᓗ 78.6% ᑲᑕᑉᐹᓪᓕᑐᐃᓐᓇᕆᐊᓖᑦ ᐊᕐᕌᒍᓂᑦ 
ᐊᕙᑎᓂᑦ, ᐃᓱᒪᒋᓗᒋ (ᐊᔾᔨᙳᐊᖅ 4B ᐊᒻᒪᓗ C). 

 

ᐊᔾᔨᙳᐊᖅ 4. ᑲᑎᙵᓂᖏᓐᓂᒃ ᐊᒥᓲᓂᖏᑦ ᐊᑯᓐᓂᖅᓱᖅᑐᖅ ᓂᕆᐅᒋᔭᐅᔪᖅ ᑕᓯᐅᔭᕐᒧᑦ (ES) (ᐅᓄᙱᓛᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ) 
ᐆᒃᑑᑎᒧᑦ 3 ᐃᓱᒪᒋᔭᖃᖅᐸᑕ ES ᐊᒻᒪᓗ ᐃᒃᐱᐊᕐᔫᑉ ᐃᒪᕕᖓ (AI) ᑑᒑᓖᑦ ᑲᑎᖃᑦᑕᖅᐸᑕ ᐊᐅᔭᒃᑯᑦ ᑕᒻᒪᖅᓯᒪᒃᐸᑦ ᐊᒻᒪᓗ 
ᐱᑕᖃᑐᐃᓐᓇᕆᐊᓕᖕᓂ ᐆᒪᔪᐃᑦ ᐲᖅᑕᐅᓂᖓ (PBR) ᓴᓂᕐᕙᒃᑕᐅᓯᒪᔪᖅ A) ᐊᑕᖏᕐᓗᓂ ᑕᒡᕗᖓ ES ᐊᐅᔭᒃᑯᑦ ᐃᓂᒋᔭᐅᔪᖅ, B) 
ᐃᓱᒪᒋᓗᒍ ᑲᑎᙵᓂᖏᓐᓂᒃ ᐊᒥᓲᓂᖏᓐᓂᒃ, ᐅᕝᕙᓘᓐᓃᑦ C) ᐃᓱᒪᒋᓗᒍ ᐅᓄᕐᓂᖏᓐᓄᑦ ᐊᑐᓂ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᑲᑎᙵᓂᐅᔪᓂ. 

ᐆᒃᑑᑎ 4 

ᒪᕐᕉᒃ ᐃᓛᒃᑰᖓᔫᒃ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᑲᑎᙵᓂᐅᔪᓄᑦ ᐱᑕᖃᙱᓪᓗᓂ ᐊᐅᔭᒃᑯᑦ ᐊᒻᒪᓗ ᓇᒧᙵᖅᐸᓪᓕᐊᓂᖏᑦ ᐊᕐᕌᒍ 
ᐃᓗᐊᓂ: i) ᑲᑎᖅᓱᖅᓯᒪᔪᑦ EBI, ES ᐊᒻᒪᓗ AI, ᐊᒻᒪᓗ ii) SI ᑲᑎᙵᔪᑦ.  

ᐃᖏᕐᕋᓂᕐᒧᑦ ᐊᖑᓇᓱᖕᓂᕐᒧᑦ ᓂᕕᖓᑕᖅᑕᖃᙱᒃᑯᓂ, ᐃᓱᒪᕗᒍᓪᓕ ᐊᑕᖏᖅᑐᑦ ᐱᔭᐅᔪᑦ ᑕᐃᑲᙶᖅᑐᑦ ᐃᓗᐃᑦᑐᒥᑦ 
ᐊᔾᔨᒌᙱᑦᑐᓂᑦ ᐊᐅᔭᒃᑯᑦ ᑲᑎᙵᔪᓂᑦ ᒪᕐᕉᖕᓂᒃ ᑲᑎᙵᓂᖏᓐᓂᒃ: EBI-ES, AI, ᐊᒻᒪᓗ SI ᑑᒑᓖᑦ, ᐃᓱᒪᒋᓗᒋ. 
ᐃᓱᒪᒋᓗᒋᑦ ᕿᓚᓗᒐᐃᑦ ᑕᐃᑲᓂ EBI-ES-AI  ᑲᑎᑐᖅᓯᒪᔪᑦ ᑎᑭᐅᒪᔭᐅᙱᑉᐸᑦ, ᐱᐅᙱᓂᖅᐹᒃᑯᑦ ᐆᒃᑑᑎ 
ᐊᑕᖏᖅᑐᑦ ᐊᖑᓇᓱᖕᓂᕐᒧᑦ EBI-ES-AI ᒪᑭᒪᓂᒃᑯᑦ ᓴᓂᕐᕙᒃᑕᐅᒍᓂ ᒥᑭᓐᓂᖅᐹᒧᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ (ES), ᐊᒻᒪᓗ 
ᑕᒪᓐᓇ ᑐᕌᖓᓕᕈᑕᐅᒐᔭᖅᑐᖅ ES ᑲᑎᙵᓂᖏᓐᓂᒃ 0-ᒧᑦ ᑕᒫᓂᐸᓗᒃ 15-ᓂᒃ ᐊᕐᕌᒍᓂᑦ (ᑐᙵᕕᖃᕐᓗᓂ 
ᐊᑯᓐᓂᖅᓱᖅᑐᒥᑦ ᓇᓚᐅᒃᑖᖅᑕᐅᔪᒥᑦ, ᐊᔾᔨᙳᐊᖅ 5A) ᐊᒻᒪᓗ 99.7% ᑕᐃᒪᐃᑐᐃᓐᓇᕆᐊᓕᒃ 
ᐅᓄᙱᓐᓂᖅᓴᐅᓕᕐᓗᑎᒃ ᐊᕐᕌᒍᓂᑦ ᐊᕙᑎᓂᑦ. ᐊᖑᓇᓱᖕᓂᕐᒧᑦ ᓴᓂᕐᕙᒃᑕᐅᓯᒪᓂᖏᑦ ᓈᒻᒪᒡᑐᑎ ᑲᑎᙵᓂᖏᓐᓂᒃ 
ᐅᕝᕙᓘᓐᓃᑦ ᐅᓄᕐᓂᖏᓐᓄᑦ ᐊᒻᒪᓗ ᐃᓱᒪᒋᓗᒋᑦ ᕿᓚᓗᒐᐃᑦ ᑕᐃᑲᓂ EBI-ES-AI ᑲᑎᑐᖅᓯᒪᔪᑦ ᑎᑭᐅᒪᔭᐅᙱᑉᐸᑦ, 
ᑖᒃᑯᐊ ES ᑲᑎᙵᓂᖏᓐᓂᒃ 46.2% ᐊᒻᒪᓗ 57.8% ᑲᑕᑉᐹᓪᓕᑐᐃᓐᓇᕆᐊᓖᑦ ᐊᕐᕌᒍᓂᑦ ᐊᕙᑎᓂᑦ, ᐃᓱᒪᒋᓗᒋ 
(ᐊᔾᔨᙳᐊᖅ 5B ᐊᒻᒪᓗ C). 
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ᐊᔾᔨᙳᐊᖅ 5. ᑲᑎᙵᓂᖏᓐᓂᒃ ᐊᒥᓲᓂᖏᑦ ᐊᑯᓐᓂᖅᓱᖅᑐᖅ ᓂᕆᐅᒋᔭᐅᔪᖅ ᑕᓯᐅᔭᕐᒧᑦ (ES) (ᐅᓄᙱᓛᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ) 
ᐆᒃᑑᑎᒧᑦ 4 ᐃᓱᒪᒋᔭᖃᖅᐸᑕ ES, ᕿᑭᖅᑖᓗᒃ ᑲᓇᖕᓇᖓ (EBI), ᐊᒻᒪᓗ ᐃᒃᐱᐊᕐᔫᑉ ᐃᒪᕕᖓ (AI) ᑑᒑᓖᑦ ᑲᑎᖃᑦᑕᖅᐸᑕ ᐊᐅᔭᒃᑯᑦ 
ᑕᒻᒪᖅᓯᒪᒃᐸᑦ ᐊᒻᒪᓗ ᐱᑕᖃᑐᐃᓐᓇᕆᐊᓕᖕᓂ ᐆᒪᔪᐃᑦ ᐲᖅᑕᐅᓂᖓ (PBR) ᓴᓂᕐᕙᒃᑕᐅᓯᒪᔪᖅ A) ᐊᑕᖏᕐᓗᓂ ᑕᒡᕗᖓ ES 
ᐊᐅᔭᒃᑯᑦ ᐃᓂᒋᔭᐅᔪᖅ, B) ᐃᓱᒪᒋᓗᒍ ᑲᑎᙵᓂᖏᓐᓂᒃ ᐊᒥᓲᓂᖏᓐᓂᒃ, ᐅᕝᕙᓘᓐᓃᑦ C) ᐃᓱᒪᒋᓗᒍ ᐅᓄᕐᓂᖏᓐᓄᑦ ᐊᑐᓂ 
ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᑲᑎᙵᓂᐅᔪᓂ. 

ᐆᒃᑑᑎ 5 

ᐃᓛᒃᑰᖓᔪᖅ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᑲᑎᙵᓂᐅᔪᓂ ᐃᓚᖃᖅᖢᓂ ᑖᒃᑯᓂᖓ EB, ES, AI ᐊᒻᒪᓗ SI ᑲᑎᙵᔪᑦ ᐱᑕᖃᙱᓪᓗᓂ 
ᐊᐅᔭᒃᑯᑦ ᐊᒻᒪᓗ ᓇᒧᙵᖅᐸᓪᓕᐊᓂᖏᑦ ᐊᕐᕌᒍ ᐃᓗᐊᓂ.  

ᐃᖏᕐᕋᓂᕐᒧᑦ ᐊᖑᓇᓱᖕᓂᕐᒧᑦ ᓂᕕᖓᑕᖅᑕᖃᙱᒃᑯᓂ, ᐃᓱᒪᕗᒍᓪᓕ ᐊᑕᖏᖅᑐᑦ ᐱᔭᐅᔪᑦ ᑕᐃᑲᙶᖅᑐᑦ ᐃᓗᐃᑦᑐᒥᑦ 
ᐊᔾᔨᒌᙱᑦᑐᓂᑦ ᐊᑕᐅᓯᕐᒥᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ; EBI-ES-AI-SI. ᐃᓱᒪᒋᓗᒋᑦ ᕿᓚᓗᒐᐃᑦ ᑕᐃᑲᓂ EBI-ES-AI-SI 
ᑲᑎᑐᖅᓯᒪᔪᑦ ᑎᑭᐅᒪᔭᐅᙱᑉᐸᑦ, ᐱᐅᙱᓂᖅᐹᒃᑯᑦ ᐆᒃᑑᑎ ᐊᑕᖏᖅᑐᑦ ᐊᖑᓇᓱᖕᓂᕐᒧᑦ EBI-ES-AI-SI ᒪᑭᒪᓂᒃᑯᑦ 
ᓴᓂᕐᕙᒃᑕᐅᒍᓂ ES ᑲᑎᙵᓂᖏᓐᓂᒃ 0-ᒧᑦ ᑕᒫᓂᐸᓗᒃ 8-ᓂᒃ ᐊᕐᕌᒍᓂᑦ (ᐊᔾᔨᙳᐊᖅ 6A) ᐊᒻᒪᓗ 100% 
ᑕᐃᒪᐃᑐᐃᓐᓇᕆᐊᓕᒃ ᐅᓄᙱᓐᓂᖅᓴᐅᓕᕐᓗᑎᒃ ᐊᕐᕌᒍᓂᑦ ᐊᕙᑎᓂᑦ. ᐊᖑᓇᓱᖕᓂᕐᒧᑦ ᓴᓂᕐᕙᒃᑕᐅᓯᒪᓂᖏᑦ 
ᓈᒻᒪᒡᑐᑎ ᑲᑎᙵᓂᖏᓐᓂᒃ ᐅᕝᕙᓘᓐᓃᑦ ᐅᓄᕐᓂᖏᓐᓄᑦ ᐊᒻᒪᓗ ᐃᓱᒪᒋᓗᒋᑦ ᕿᓚᓗᒐᐃᑦ ᑕᐃᑲᓂ EBI-ES-AI-SI 
ᑲᑎᑐᖅᓯᒪᔪᑦ ᑎᑭᐅᒪᔭᐅᙱᑉᐸᑦ, ᑖᒃᑯᐊ ES ᑲᑎᙵᓂᖏᓐᓂᒃ 48.6% ᐊᒻᒪᓗ 54.6% ᑲᑕᑉᐹᓪᓕᑐᐃᓐᓇᕆᐊᓖᑦ 
ᐊᕐᕌᒍᓂᑦ ᐊᕙᑎᓂᑦ, ᐃᓱᒪᒋᓗᒋ (ᐊᔾᔨᙳᐊᖅ 6B ᐊᒻᒪᓗ C). 
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ᐊᔾᔨᙳᐊᖅ 6. ᑲᑎᙵᓂᖏᓐᓂᒃ ᐊᒥᓲᓂᖏᑦ ᐊᑯᓐᓂᖅᓱᖅᑐᖅ ᓂᕆᐅᒋᔭᐅᔪᖅ ᑕᓯᐅᔭᕐᒧᑦ (ES) (ᐅᓄᙱᓛᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ) 
ᐆᒃᑑᑎᒧᑦ 5 ᐃᓱᒪᒋᔭᖃᖅᐸᑕ ES, ᕿᑭᖅᑖᓗᒃ ᑲᓇᖕᓇᖓ (EBI), ᐊᒻᒪᓗ ᐃᒃᐱᐊᕐᔫᑉ ᐃᒪᕕᖓ (AI), ᐊᒻᒪᓗ ᑰᒐᓈᕐᔫᑉ ᕿᑭᖅᑕᖓᓂ 
(SI)  ᑑᒑᓖᑦ ᑲᑎᖃᑦᑕᖅᐸᑕ ᐊᐅᔭᒃᑯᑦ ᑕᒻᒪᖅᓯᒪᒃᐸᑦ ᐊᒻᒪᓗ ᐱᑕᖃᑐᐃᓐᓇᕆᐊᓕᖕᓂ ᐆᒪᔪᐃᑦ ᐲᖅᑕᐅᓂᖓ (PBR) 
ᓴᓂᕐᕙᒃᑕᐅᓯᒪᔪᖅ A) ᐊᑕᖏᕐᓗᓂ ᑕᒡᕗᖓ ES ᐊᐅᔭᒃᑯᑦ ᐃᓂᒋᔭᐅᔪᖅ, B) ᐃᓱᒪᒋᓗᒍ ᑲᑎᙵᓂᖏᓐᓂᒃ ᐊᒥᓲᓂᖏᓐᓂᒃ, 
ᐅᕝᕙᓘᓐᓃᑦ C) ᐃᓱᒪᒋᓗᒍ ᐅᓄᕐᓂᖏᓐᓄᑦ ᐊᑐᓂ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᑲᑎᙵᓂᐅᔪᓂ.  

ᐆᒃᑑᑎ 6  

ᒪᑭᑕᔪᓐᓇᕐᓂᖏᑦ ᒫᓐᓇᐅᔪᖅ ᐊᖑᓇᒃᑕᐅᔪᑦ ES-ᒥᑦ ᐱᑕᖃᙱᓪᓗᓂ ᐊᐅᔭᒃᑯᑦ ᐊᒻᒪᓗ ᓇᒧᙵᖅᐸᓪᓕᐊᓂᖏᑦ ᐊᕐᕌᒍ 
ᐃᓗᐊᓂ. 

ᑐᒃᓯᕋᓚᐅᕐᒥᔪᑦ ᖃᐅᔨᓴᕈᔭᐅᓪᓗᑕ ᒪᑭᑕᔪᓐᓇᕐᓂᖓᓂ ᒫᓐᓇᐅᔪᖅ ᐊᖑᓇᓱᖕᓂᕐᒧᑦ ᐊᒻᒪᓗ ᖃᐅᔨᓴᕐᓂᕐᒥᑦ 
ᐅᓗᕆᐊᓇᕐᓂᖓᓂ ᑕᓯᐅᔭᕐᒥᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ, ᐃᓱᒪᒋᓗᒍ ᐊᑯᓐᓂᖅᓱᖅᑐᖅ ᐊᖑᓇᓱᖕᓂᕐᒧᑦ ᐊᕐᕌᒍᓂᑦ ᖁᓕᓂᑦ, 
ᐊᖑᓇᓱᖕᓂᕐᒧᑦ ᐅᓪᓗᖏᑦ ᐃᓱᒪᒋᖏᓪᓗᒋᑦ. ᑕᒡᕙᓂ ᖁᑦᑎᖕᓂᐅᔪᒥᑦ ᐊᖑᓇᓱᖕᓂᕐᒥᑦ, ᑕᐃᒪᐃᑦᑐᖃᖅᐳᖅ 42.9% 
ᐊᒥᓲᙱᓐᓂᖅᓴᐅᓕᑐᐃᓐᓇᕆᐊᓖᑦ ᐊᕐᕌᒍᓂᑦ ᖁᓕᓂᑦ (ᐊᔾᔨᙳᐊᖅ 7). 

 

ᐊᔾᔨᙳᐊᖅ 7. ᑲᑎᙵᓂᖏᓐᓂᒃ ᐊᒥᓲᓂᖏᑦ ᐊᑯᓐᓂᖅᓱᖅᑐᖅ ᓂᕆᐅᒋᔭᐅᔪᖅ ᑕᓯᐅᔭᕐᒧᑦ (ES) ᐆᒃᑑᑎᒧᑦ 6. 
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ᐆᒃᑑᑎ 7 

ᐅᓄᓛᑦ ᓱᕐᕋᐃᓗᐊᕋᔭᙱᑦᑐᖅ ᐊᖑᓇᓱᖕᓂᕐᒧᑦ ᑐᓂᔭᐅᔪᓐᓇᖅᑐᖅ ᓇᓕᐊᑐᐃᓐᓇᕐᒧᑦ ᐊᖑᓇᒡᕕᐅᔪᒧᑦ ᐃᓂᐅᔪᒧᑦ 
ᓴᓐᓂᕈᑎᐅᑉ ᐃᒪᖓᓂ.  

ᑖᓐᓇ ᐆᒃᑑᑎ ᐊᒃᓱᕈᕐᓇᓚᐅᖅᑐᖅ ᖃᐅᔨᓴᓇᓱᒃᖢᒍ; ᑭᓯᐊᓂ, ᑐᑭᓯᓚᐅᖅᑕᕗᑦ ᑖᓐᓇ ᐅᓄᓛᑦ ᐊᒥᓲᓂᖏᑦ ᑑᒑᓖᑦ 
ᐊᖑᓇᒃᑕᐅᔪᓐᓇᖅᑐᑦ ᓇᒦᒃᑲᓗᐊᕈᑎᒃ, ᐊᕐᕌᒍ ᐃᓗᐊᓂ ᖃᖓᑐᐃᓐᓇᖅ, ᐅᕝᕙᓘᓐᓃᑦ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᑲᑎᙵᓂᐅᔪᓂ. 
ᖁᑦᑎᖕᓂᖅᐹᖅ ᒪᑭᒪᑦᑎᐊᕐᓂᒃᑯᑦ ᑲᑎᓗᒋᑦ ᐱᔭᐅᔪᓐᓇᖅᑎᑕᐅᔪᑦ ᓄᓈᖅᑕᐅᓗᑎᒃ ᐱᔭᐅᔪᑦ ᐱᔭᐅᔪᓐᓇᖅᑐᑦ 
ᖃᖓᑐᐃᓐᓇᖅ ᓇᑭᑐᐃᓐᓇᖅ ᐊᕐᕌᒍᒥᑦ 117 ᑲᑎᓪᓗᒋᑦ ᑖᒃᑯᓄᖓ SI, AI, ES, ᐊᒻᒪᓗ EBI ᑲᑎᓪᓗᒋᑦ (ᓇᓗᓇᐃᒃᑯᑕᑦ 3). 
ᑕᒪᓐᓇ ᐊᑦᑎᓂᖅᓴᐅᔪᖅ ᑲᑎᖦᖢᒋᑦ ᐊᕐᕌᒍᑕᒫᑦ ᐊᖑᓇᒃᑕᐅᔪᓂᑦ ᒪᑭᒪᑦᑎᐊᕐᓂᒃᑯᑦ ᐊᖑᓇᒃᑕᐅᔪᑦ ᓴᓂᕐᕙᒃᑕᐅᒃᐸᑕ 
ᐃᓱᒪᖃᓯᐅᑎᓗᑎ ᐃᓂᖓᓂ, ᐊᕐᕌᒍ ᐃᓚᖓᓂ, ᐊᒻᒪᓗ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᑲᑎᙵᓂᐅᔪᓂ. 

ᓇᓗᓇᐃᖅᓯᓂᕐᒥᑦ ᓇᓗᓇᖅᑐᓂᑦ, ᐊᒃᓱᕉᑕᐅᔪᓂᑦ, ᐊᒻᒪᓗ ᑭᒡᓕᒋᔭᐅᔪᓂᑦ 
ᐅᓗᕆᐊᓇᖅᑐᖃᕐᒪᖔᖅ ᖃᐅᔨᓯᕐᓂᕐᒧᑦ 

ᐱᓕᕆᔾᔪᓯᓕᒫᑦ ᓇᓗᓇᐃᔭᖅᓯᒪᔪᑦ ᖁᓛᓂ ᐊᑐᖅᑕᐅᓯᒪᔪᑦ ᖃᐅᔨᔭᐅᓂᑰᔪᓂᑦ ᑑᒑᓖᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ ᑭᒡᓕᖃᖅᑐᑦ 
ᖃᐅᔨᓴᒐᒃᓴᖅ ᐊᖏᓂᖏᓐᓄᑦ. ᐅᓄᖅᑐᑦ ᐃᓚᐅᕈᑎᒃᓴᑦ ᐱᓕᕆᔾᔪᓯᐅᔪᑦ ᐊᑐᓲᖑᖕᒪᑕ ᐊᖑᓇᓱᖕᓂᕐᒧᑦ ᖃᐅᓴᕋᒃᓴᓂᑦ 
ᐊᑐᐃᓐᓇᐅᑎᑕᐅᔪᓂᑦ ᐊᖑᓇᓱᒃᑎᓄᑦ ᐃᓱᒪᖅᓱᖅᖢᑎ. ᐅᓄᕐᓂᖏᑦ ᐆᒪᔪᐃᑦ ᖃᖓᑦᑕᖅᑎᑕᐅᓯᒪᔪᒃᑯᑦ 
ᓂᕕᖓᑕᓕᖅᑕᐅᔪᑦ ᑭᒡᓕᖃᕐᒥᔪᑦ ᐱᔾᔪᑎᒋᓪᓗᒍ, ᓈᒻᒪᒋᔭᐅᓂᖏᑦ, ᐱᔭᕆᐊᑐᓂᖓ, ᐊᒻᒪᓗ ᑮᓇᐅᔭᕐᓂᒃ 
ᐃᓱᒪᒃᓴᖅᓯᐅᕈᑎᒃᓴᓂᑦ. ᖃᐅᔨᓴᖅᓯᒪᔪᑦ ᐊᕐᕌᒍᑕᒫᑦ ᐃᓂᖓᓂ ᕿᑐᕐᖏᐅᕐᓂᖏᑦ ᐊᒥᓲᙱᑦᑐᓂᑦ ᓂᕕᖓᑕᕐᓂᒃ ᐊᑐᓲᑦ 
(n=9) ᐊᑐᖅᓯᒪᔪᑦ ᐊᕐᕌᒍᓕᒫᖅ ᐅᖓᑖᓄᑦ. ᐊᐅᔭᒃᑯᑦ ᐃᓂᖓᓄᑦ ᐅᑎᖃᑦᑕᕐᓂᖏᑦ ᐊᑐᕐᓂᖅᓴᐅᓲᑦ ᓂᕕᖓᑕᕐᓂᒃ, 
ᑭᓯᐊᓂ ᑖᒃᑯᐊ ᕿᓚᓗᒐᐃᑦ ᓂᕕᖓᑕᖃᓚᐅᖅᑐᑦ ᐃᓚᐃᓐᓇᖓᓄᑦ ᐊᐅᔭᒃᑯᑦ (ᓇᓗᓇᐃᒃᑯᑕᑦ A1). ᓲᕐᓗ, ᕿᓚᓗᒐᖅ 
ᓂᕕᖓᑕᓕᖅᑕᐅᒍᓂ ᐋᒡᒌᓯ 22-ᒥ ᐊᒻᒪᓗ ᑕᐃᑲᓃᖏᓐᓇᓚᐅᖅᑐᖅ ᐊᐅᔭᒃᑯᑦ ᐃᓂᒋᔭᖓᓂ ᐊᐅᔭᒃᑯᑦ, ᑖᓐᓇ ᐃᓂᖓᓄᑦ 
ᐅᑎᖃᑦᑕᕐᓂᖏᑦ ᑭᒡᒐᖅᑐᐃᑐᐃᓐᓇᖅᑐᖅ ᖃᔅᓯᓐᓇᑯᓗᖕᓂᑦ ᐅᓪᓗᓂᑦ ᓂᕕᖓᑕᖅᑕᐅᓯᒪᓕᖅᑎᓪᓗᒍ. ᑭᖑᓪᓕᕐᒥᑦ, 
ᑕᐃᒪᐃᑦᑎᓪᓗᒍ > 100 ᖃᖓᑦᑕᖅᑎᑕᐅᓯᒪᔪᒃᑯᑦ ᓂᕕᖓᑕᑦ ᐋᖅᑭᒃᑕᐅᔪᑦ ᑑᒑᓕᖕᓄᑦ, ᑕᒪᓐᓇ ᒥᑯᔫᕗᖅ ᑲᑎᖦᖢᒋᑦ 
ᑑᒑᓖᑦ ᐅᓄᕐᓂᖏᓐᓄᑦ (ᒥᔅᓴᐅᓴᒃᑕᐅᓯᒪᔪᖅ ᐅᕙᓂ ~ 142,000; ᑐᓂᐅᓪ-ᕙᓪᑯᕉᔅ ᐊᓯᖏᓪᓗ 2015). 

ᐃᖏᕐᕋᓂᐅᔪᑦ ᑑᒑᓖᑦ ᓅᓐᓂᕆᔭᖏᓐᓂᒃ ᑐᑭᓯᐅᒪᔭᐅᑦᑎᐊᙱᑦᑐᑦ ᓱᓕ, ᑭᓯᐊᓂ ᑕᐃᒪᐃᒍᑕᐅᔪᒃᓴᐅᕗᑦ 
ᐊᔾᔨᒌᙱᑦᑐᓄᑦ. ᑑᒑᓖᑦ ᑕᓯᐅᔭᕐᒥᑦ ᑖᕙᓃᑐᐃᓐᓇᕆᐊᓖᑦ ᐅᒥᐊᕐᔪᐊᑦ ᐃᖏᕐᕋᕐᔪᐊᕐᓂᖏᓐᓄᑦ ᐅᔭᕋᖕᓂᐊᕐᓂᕐᒧᑦ 
ᐊᒻᒪᓗ ᐊᐅᓪᓚᐅᔾᔨᓂᕐᒧᑦ ᐅᒥᐊᕐᔪᐊᕐᓄᑦ (ᑖᓴᓐ ᐊᓯᖏᓪᓗ 2018), ᓯᑯᐃᑎᑦᑎᓂᕐᒥᑦ, ᐊᒻᒪᓗ ᓄᓇᒥ 
ᐱᕙᓪᓕᐊᑎᑦᑎᓂᕐᒥᑦ (ᒪᐃᔭᑦ ᐊᓯᖏᓪᓗ 2024). ᖄᒃᑲᓐᓂᐊᒍᑦ, ᐋᕐᓗᐃᑦ ᐅᑭᐅᖅᑕᖅᑑᑉ ᐃᒪᖓᓃᖃᑦᑕᖅᑐᑦ ᐊᐅᔭᒃᑯᑦ 
ᐊᒻᒪᓗ ᐊᓯᔾᔩᒍᓐᓇᖅᑐᑦ ᑑᒑᓖᑦ ᓅᓐᓂᕆᔭᖏᓐᓂᒃ ᐊᒻᒪᓗ ᐃᓕᖅᑯᓯᖏᓐᓂᒃ (ᐳᕇᑦ ᐊᓯᖏᓪᓗ 2017). ᑕᒪᒃᑯᓂᖓ 
ᐃᓱᒪᖃᓯᐅᑎᓚᐅᙱᑦᑐᑦ ᑕᒡᕙᓂ ᖃᐅᔨᓴᕐᓂᐅᔪᒥᑦ. 

ᐊᒃᓱᕈᕐᓇᓚᐅᖅᑐᖅ ᑲᔪᓯᑎᑦᑎᓂᕐᒥᑦ ᐅᓗᕆᐊᓇᖅᑐᖃᕐᒪᖔᖅ ᖃᐅᔨᓯᕐᓂᕐᒥᑦ ᖃᐅᔨᒪᙱᑦᑐᓂ ᖃᓄᖅ ᐊᖑᓇᓱᖕᓂᐅᔪᖅ 
ᑐᓂᔭᐅᑐᐃᓐᓇᕆᐊᖃᕐᒪᖔᖅ; ᑕᐃᒪᐃᒻᒪᓪᓗ, ᐃᓚᖏᑦ ᐃᒪᐃᓐᓂᐊᕋᓱᒋᔭᐅᔪᓂᑦ ᑕᐃᒪᐃᒍᑕᐅᔭᕆᐊᖃᓚᐅᖅᑐᑦ 
ᐱᓕᕆᓂᕐᒥᑦ ᐅᓗᕆᐊᓇᖅᑐᖃᕐᒪᖔᖅ ᖃᐅᔨᓯᕐᓂᕐᒥᑦ. ᐃᓱᒪᓚᐅᖅᐳᒍᑦ ᐱᐅᙱᓐᓂᖅᐹᒥᑦ ᐆᒃᑑᑎ ᑖᒃᑯᐊ A) 
ᐱᔭᐅᔪᓕᒫᑦ ᑕᐃᑲᙶᖅᑐᑦ ᐅᓄᙱᓛᓂᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ (ES), ᐊᒻᒪᓗ ᐊᓯᖏᑦ ᐆᒃᑑᑏᑦ ᓴᓂᕐᕙᒃᑕᐅᓯᒪᔪᑦ 
ᓈᒻᒪᒃᑎᓪᓗᒋᑦ B) ᒥᔅᓴᐅᓴᒃᑕᐅᓯᒪᔪᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ ᐱᑕᖃᕐᓂᖏᓐᓂᒃ, ᐊᒻᒪᓗ C) ᐅᓄᕐᓂᖏᑦ ᓄᓇᓕᖕᓄᑦ 
ᐊᐅᓚᑦᑎᕕᐅᔫᑉ ᐃᓂᖓᓂ. ᑖᒃᑯᐊ ᐱᓪᓚᑦᑖᖑᑐᐃᓐᓇᕆᐊᓖᑦ ᐅᕝᕙᓘᓐᓃᑦ ᐋᒃᑲ, ᑭᓯᐊᓂ ᑐᑭᓯᐅᒪᓂᖃᖏᓪᓗᓂ 
ᖃᓄᖅ ᓴᓂᕐᕙᒃᑕᐅᓯᒪᔪᑦ ᐃᓱᒪᒋᔭᐅᒐᔭᕐᒪᖔᑦ, ᓈᒻᒪᒋᔭᐅᓂᖅᐹᖑᔪᖅ ᐱᓕᕆᔾᔪᓯᐅᔪᖅ. ᐆᑦᑑᑎᒋᔭᐅᔪᑦ ᐆᒃᑑᑏᑦ 
ᓴᖅᑭᑕᐅᔪᑦ ᓄᖅᑲᖓᕈᑕᐅᖕᒥᔪᑦ ᐃᓯᓚᖏᓐᓄᑦ ᓇᓗᓈᕿᓂᐅᔪᓄᑦ. ᐱᑕᖃᑐᐃᓐᓇᕆᐊᓕᖕᓂ ᐆᒪᔪᐃᑦ ᐲᖅᑕᐅᓂᖓ 
ᓈᓴᖅᑕᐅᓂᖏᑦ ᑐᙵᕕᖃᖅᑐᑦ ᐃᓱᒪᓂᕐᒥᑦ ᐱᔭᐅᕙᓪᓕᐊᓂᖏᑦ 1 ᐊᒻᒪᓗ ᖁᑦᑎᖕᓂᖅᐹᒥᑦ ᕿᑐᕐᖏᐅᕐᓂᖏᑦ ᓈᓴᐅᑖ 
0.04. ᐊᑐᓚᐅᖅᑐᒍᑦ ᐱᔭᐅᒃᑲᓐᓂᕈᓐᓇᖅᑐᓂᑦ 1-ᒥᑦ ᐆᒃᑑᑎᓕᒫᓄᑦ, ᑭᓯᐊᓂ ᑲᑎᒃᑯᑎᒍᑦ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ 
ᑲᑎᙵᓂᐅᔪᓄᑦ, ᐊᑦᑎᓂᖅᓴᐅᒐᔭᖅᐳᖅ ᐃᓱᒪᒋᔭᐅᓗᓂ ᐃᓚᒐᔭᕐᒪᑦ ᓇᓗᓂᕐᒥᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ ᑲᑎᖅᓱᖅᓯᒪᔪᓂᑦ. 
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ᐱᔾᔪᑎᒋᓪᓗᒍ ᖁᑦᑎᖕᓂᖅᐹᖅ ᕿᑐᕐᖏᐅᕐᓂᖏᑦ ᓈᓴᐅᑏᑦ, ᑕᐃᓗ ᐊᓯᖏᓪᓗ (2007) ᓈᓴᐃᓚᐅᖅᑐᑦ ᖁᑦᑎᖕᓂᖅᐹᒥᑦ 
ᐃᓚᒋᐊᕐᓂᖏᓐᓄᑦ ᓈᓴᐅᑎᖓ 0.03, ᑐᕌᖓᓂᖅᓴᐅᑐᐃᓐᓇᕆᐊᓕᒃ ᐆᒪᑯᑖᒃᑐᓄᑦ ᑑᒑᓕᖕᓄᑦ. ᐆᒃᑑᑎᓄᑦ 
ᓴᖅᑭᑕᐅᔪᓂᑦ ᐅᕙᓂ, ᐊᑐᓚᐅᖅᑐᒍᑦ ᐊᔾᔨᖏᓐᓂᒃ ᓈᓴᐅᑎᓂᑦ ᑭᖑᓂᑦᑎᓐᓂ ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᑦ ᖃᐅᔨᓴᐃᓂᕐᒧᑦ 
ᐅᖃᐅᔾᔨᐃᓂᕐᒥᑦ ᓈᓴᐃᓂᕐᒥᑦ ᐱᑕᖃᑐᐃᓐᓇᕆᐊᓕᖕᓂ ᐆᒪᔪᐃᑦ ᐲᖅᑕᐅᓂᖓ ᑑᒑᓕᖕᓄᑦ ᑲᓇᑕᒥ ᑕᑯᖃᓯᐅᑎᓗᒋᑦ 
(ᑐᓂᐅᓪ-ᕙᓪᑯᕉᔅ ᐊᓯᖏᓪᓗ 2015); ᑭᓯᐊᓂ, ᐃᓕᓴᖅᓯᕗᒍᑦ ᐃᓱᒪᖃᓯᐅᑎᒃᑲᓐᓂᕆᐊᓕᒃ ᓈᓴᐅᑎᖏᓐᓂᒃ ᑖᒃᑯᓄᖓ 
ᐅᖃᐅᔾᔪᐃᓂᕐᒥᑦ ᒪᑭᒪᑦᑎᐊᕐᓂᒃᑯᑦ ᐊᖑᓇᓱᖕᓂᕐᒧᑦ ᖁᑦᑎᖕᓂᐅᔪᓂᑦ, ᓯᓚᑖᓃᑦᑐᖅ ᐊᖏᓂᖓᓂ ᑖᔅᓱᒪ 
ᖃᐅᔨᓴᕐᓂᐅᔪᖅ. 

ᐆᒃᑑᑏᑦ 1A ᐊᒻᒪᓗ 1B ᑐᙵᕕᖃᖅᑐᑦ ᒫᓐᓇᐅᔪᖅ ᐊᖑᓇᓱᒃᑕᐅᔪᑦ ᓴᓂᕐᕙᒃᑕᐅᓯᒪᔪᑦ ᐆᒃᑑᑎ ᐊᑐᖅᑕᐅᓲᖅ 
ᓴᓂᕐᕙᐃᓯᓂᕐᒥᑦ ᑑᒑᓕᖕᓂᑦ ᐊᖑᓇᓱᒡᕕᐅᕙᒃᑐᑦ ᐃᓂᖏᓐᓄᑦ ᑲᓇᑕᒥ. ᖃᐅᔨᓴᕐᓂᕗᑦ ᐆᒃᑑᑎᒧᑦ 
ᖃᐅᔨᓴᑐᐃᓐᓇᓚᐅᖅᑐᖅ ᑎᑭᓪᓗᒍ ᑲᑎᓗᒋᑦ ᐱᔭᐅᔪᓐᓇᖅᑎᑕᐅᔪᑦ ᓄᓈᖅᑕᐅᓗᑎᒃ ᐱᔭᐅᔪᑦ ᐊᑐᓂ ᐊᐅᔭᒃᑯᑦ 
ᐃᓂᒋᔭᐅᔪᒧᑦ. ᑭᓯᐊᓂ, ᐆᒃᑑᑏᑦ ᖄᖏᐅᑎᔪᓂᑦ ᑲᑎᓗᒋᑦ ᐱᔭᐅᔪᓐᓇᖅᑎᑕᐅᔪᑦ ᓄᓈᖅᑕᐅᓗᑎᒃ ᐱᔭᐅᔪᑦ ᐃᓚᖏᓐᓂᒃ 
ᑲᑎᙵᓂᖏᓐᓂᒃ (ᓲᕐᓗ AI) ᑕᐃᒪᐃᒍᓐᓇᖅᑐᑦ ᐊᒻᒪᓗ ᖃᐅᔨᔭᐅᓇᓱᒍᓐᓇᖅᑐᑦ.  

ᓇᓚᐅᒃᑖᖅᑕᐅᓯᒪᔪᖅ ᐆᒃᑑᑏᑦ ᐱᔾᔪᑎᓖᑦ ᐅᓪᓗᖏᓐᓂᒃ ᑐᑭᖃᖅᑎᑕᐅᔪᑦ ᐊᐅᔭᒃᑯᑦ ᑕᑯᖃᓯᐅᑎᓗᒍ ᐃᖏᕐᕋᓂᕆᔭᖏᑦ. 
ᑖᔅᓱᒧᖓ ᐱᓕᒻᒪᒃᓴᐅᑎᒧᑦ, ᓂᕈᐊᓚᐅᖅᑐᒍᑦ ᐅᓪᓗᓂᑦ ᑐᑭᒧᐊᖃᑎᓕᖕᓂᑦ ᓈᒻᒪᓈᕐᓂᕐᒥᑦ ᖃᖓᑕᓲᒃᑯᑦ 
ᖃᐅᔨᓴᕐᓂᐅᔪᓂᑦ ᐊᒻᒪᓗ ᓅᓐᓂᕆᔭᖏᑦ ᑑᒑᓖᑦ ᑐᙵᕕᒋᓗᒋᑦ ᐊᑐᐃᓐᓇᐅᔪᓂᑦ ᖃᐅᔨᓴᖅᑕᐅᔾᔪᑎᒥᓂᕐᓂ. ᑭᓯᐊᓂ, 
ᖃᐅᔨᔭᐅᓂᑰᔪᖅ ᓈᒻᒪᓈᕐᓂᖓ ᐅᑭᐊᒃᓵᒃᑯᑦ ᐃᖏᕐᕋᓂᕆᔭᖏᑦ ᐊᓯᔾᔨᖅᓯᒪᔪᖅ (ᓲᑦ ᐊᓯᖏᓪᓗ 2022), ᐊᒻᒪᓗ 
ᐊᔾᔨᒌᙱᓐᓇᖅᑐᓂᑦ ᐊᑐᖅᓯᒪᙱᒃᑲᓗᐊᖅᖢᑎᒃ ᐊᖑᓇᓱᖕᓂᕐᒧᑦ ᐅᓪᓗᖏᓐᓂᒃ ᑑᒑᓕᖕᓂᐊᕐᓂᕐᒧᑦ (ᐅᐊᑦ ᐊᒻᒪᓗ ᕼᐋᓪ 
2018), ᑕᒪᓐᓇ ᐊᓯᔾᔨᕐᓂᐅᔪᖅ ᐃᖏᕐᕋᓂᕆᔭᖏᓐᓂᒃ ᐊᒃᑐᐃᔪᓐᓇᖅᑐᖅ ᓈᒻᒪᓈᕐᓂᖏᓐᓂᒃ ᐊᖑᓇᓱᖕᓂᕐᒧᑦ. ᑖᒃᑯᐊ 
ᐱᒻᒪᕆᐅᔪᖅ ᐃᓱᒪᒃᓴᖅᓯᐅᕈᑎᒃᓴᑦ, ᑭᓯᐊᓂ ᓯᓚᑖᓃᑦᑐᑦ ᐊᖏᓂᖓᓄᑦ ᑖᔅᓱᒪ ᖃᐅᔨᓴᕐᓂᐅᔫᑉ. 

 ᐃᓱᓕᓐᓂᖓ 

ᐆᑦᑑᑎᒋᔭᐅᔪᑦ ᐆᒃᑑᑏᑦ ᓴᖅᑭᑕᐅᔪᑦ ᑕᒡᕙᓂ ᑑᒑᓕᖕᓄᑦ ᕿᑭᖅᑖᓗᖕᒥᑦ ᑕᑯᒃᓴᐅᑎᑦᑎᕗᑦ ᐅᓗᕆᐊᓇᖅᑐᒦᑦᑐᑦ 
ᐅᓄᕈᓐᓃᕐᓂᕐᒧᑦ (ᑕᐃᒪᐃᑐᐃᓐᓇᕆᐊᖃᕐᓂᖏᑦ 43-100% ᐆᒃᑑᑎᓂᑦ 2-5) ᐃᓂᐅᔪᓂᑦ ᑑᒑᓖᑦ ᑲᑎᙵᓂᐅᔪᓂ 
ᑲᑎᖃᑦᑕᖏᑎᓪᓗᒋᑦ ᐊᐅᔭᒃᑯᑦ ᐊᒻᒪᓗ ᐃᓗᐃᑦᑐᖅ ᑲᑎᓗᒋᑦ ᐱᔭᐅᔪᓐᓇᖅᑎᑕᐅᔪᑦ ᓄᓈᖅᑕᐅᓗᑎᒃ ᐱᔭᐅᔪᑦ 
ᐊᖑᓇᒃᑕᐅᑎᓪᓗᒋᑦ ᒥᑭᓐᓂᖅᓴᒥᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ (ᓲᕐᓗ, ᐊᑐᓂᕐᓗᖕᓂᖅᐹᖅ ᐆᒃᑑᑎ), ᐅᕝᕙᓘᓐᓃᑦ ᓈᒻᒪᒃᑐᒥᑦ 
ᑲᑎᙵᓂᖏᓐᓂᒃ ᐊᖏᓂᖏᑦ ᐅᕝᕙᓘᓐᓃᑦ ᐅᓄᕐᓂᖏᓐᓄᑦ. ᑲᓇᑕ ᓯᕗᓂᐊᒍᑦ ᖃᐅᔨᒪᓇᓱᓐᓂᕐᒧᑦ ᐊᑐᖅᑕᐅᔪᒧᑦ 
ᐃᖃᓗᓕᕆᓂᕐᒧᑦ ᐊᐅᓚᑦᑎᓂᕐᒥᑦ ᐅᖃᖅᐳᖅ 5-25 ᐳᓴᓐᑎᒥᒃ ᐅᓗᕆᐊᓇᖅᑐᒥᑦ ᐱᑕᖃᕈᓐᓃᖅᐹᓪᓕᓂᕐᒧᑦ ᐊᑦᑎᒃᑐᒥᑦ 
ᐅᓗᕆᐊᓇᖅᐳᖅ ᐊᕕᒃᑐᖅᓯᒪᓂᖓ (ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᑦ 2009) ᐊᒻᒪᓗ ᐊᑕᖏᖅᑐᑦ ᐆᒃᑑᑏᑦ ᑲᑎᑉᐸᒃᑐᓂᑦ 
ᑲᑎᙵᓂᖏᓐᓂᒃ (ᐆᒃᑑᑏᑦ 2-5) ᑕᐃᒪᐃᒍᑕᐅᓚᐅᖅᐳᑦ > 43 ᐳᓴᓐᑎ ᐱᑕᖃᙱᓐᓂᖅᓴᐅᓂᕐᒥᑦ. 
ᐃᓱᒪᒋᖃᓯᐅᑎᓂᐊᕐᓗᒋᓗ ᒫᓐᓇᐅᔪᖅ ᐊᑯᓐᓂᖅᓱᖅᑐᒥᑦ ᐊᖑᓇᓱᖕᓂᐅᔪᖅ (ᐆᒃᑑᑎ 6), ᑕᐃᒪᐃᑉᐳᖅᓱᓕ 42.9 ᐳᓴᓐᑎᒥᒃ 
ᐱᑕᖃᙱᓐᓂᖅᓴᐅᓕᕐᓗᓂ ᐊᕙᑎᓂᑦ ᐊᕐᕌᒍᓂᑦ ES-ᒥ; ᑕᐃᒪᐃᒍᑕᐅᕗᖅ ᐊᑯᓐᓂᖓᓂ ᐅᓗᕆᐊᓇᖅᑐᒥᑦ 
ᐱᑕᖃᕈᓐᓃᖅᐸᓪᓕᐊᓂᕐᒥᑦ ᓲᖃᐃᒻᒪ ᒫᓐᓇᐅᔪᖅ ᐊᒥᓱᕌᕈᓐᓇᕐᓂᖏᑦ ᑐᙵᕕᖃᖅᑐᑦ ᐊᒥᓲᓂᖏᓐᓂᒃ ᒥᔅᓴᐅᓴᒃᑕᐅᓯᒪᔪᓂᑦ 
2004-ᒥ (ᕆᑦᓱᑦ ᐊᓯᖏᓪᓗ 2010) ᑖᒃᑯᐊᖑᖔᖏᑦᑐᑦ ᓄᑖᑦ ᐊᒥᓲᓂᖏᓐᓂᒃ ᒥᔅᓴᐅᓴᒃᑕᐅᓯᒪᔪᓂᑦ ᑕᐃᑲᙵᑦ 2013-ᒥ 
(ᑐᓂᐅᓪ-ᕙᓪᑯᕉᔅ ᐊᓯᖏᓪᓗ 2015) ᐅᕝᕙᓘᓐᓃᑦ 2016 (ᒫᑯ ᐊᓯᖏᓪᓗ 2019), ᖃᐅᔨᓴᕐᓂᕆᔭᕗᑦ ᐊᑐᓚᐅᖅᑐᖅ 
ᐱᐅᓛᓂᑦ ᒫᓐᓇᓕᓴᕐᓂᒃ ᓴᖅᑭᑕᐅᓯᒪᔪᓂᑦ ᑐᑭᓯᒋᐊᕈᑎᓂᑦ (ᑕᐃᑲᙵᑦ 2016; ᒫᑯ ᐊᓯᖏᓪᓗ 2019). ᑕᐃᒪᐃᒻᒪᑦ, 
ᐆᒃᑑᑏᑦ ᐅᖃᖅᑐᑦ ᑲᑎᑉᐸᒃᑐᓂᑦ ᒫᓐᓇᐅᔪᖅ ᑐᑭᖃᖅᑎᑦᑎᔪᑦ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᑲᑎᙵᓂᐅᔪᓄᑦ, ᐅᕝᕙᓘᓐᓃᑦ ᑕᐃᒃᑯᐊ 
ᐊᑐᙱᑦᑐᓂᑦ ᐅᓪᓗᒥᓕᓴᕐᓂᑦ ᐊᒥᓲᓂᖏᓐᓄᑦ ᑐᑭᓯᒋᐊᕈᑎᓂᑦ, ᐅᓗᕆᐊᓇᕈᑕᐅᓪᓚᕆᒃᑐᑦ ᑑᒑᓕᖕᓄᑦ. 

ᐊᐃᓱᑑᑉ, ᓈᒻᒪᒃᑐᑦ, ᓱᕈᕐᓇᖅᑐᑦ, ᐊᕐᕌᒍᑕᒫᑦ ᐃᓂᖓᓄᑦ ᐅᑎᖃᑦᑕᕐᓂᖏᑦ ᑕᐃᑲᙵᑦ 8/9 ᖃᖓᑦᑕᖅᑎᑕᐅᓯᒪᔪᒃᑯᑦ 
ᓂᕕᖓᑕᕐᓂᒃ (89%) ᐊᕐᕌᒍᓕᒫᖅ ᐅᖓᑖᓄᑦ, ᐊᐅᔭᒃᑯᑦ ᐃᓂᖓᓄᑦ ᐅᑎᖃᑦᑕᕐᓂᖏᑦ 99/103 (96%) 
ᖃᖓᑦᑕᖅᑎᑕᐅᓯᒪᔪᒃᑯᑦ ᓂᕕᖓᑕᑦ ᐃᓕᔭᐅᔪᑦ ᕿᓚᓗᒐᕐᓄᑦ ᐊᐅᔭᒃᑯᑦ, ᐊᒻᒪᓗ ᓄᑖᖑᔪᑦ ᑭᓲᔾᔪᑎᖏᓐᓄᑦ 
ᖃᐅᔨᔭᐅᓂᑰᔪᓂᑦ (ᑎ ᒍᕇᕝ ᐊᓯᖏᓪᓗ 2024) ᐊᕕᒃᑐᖅᓯᒪᔪᑦ ᐊᐅᔭᒃᑯᑦ ᑲᑎᙵᓂᐅᔪᓂ. ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᑦ 



ᐅᑭᐅᕐᑕᖅᑑᑉ ᓄᓇᖓᓂ 
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ᐅᔾᔨᖅᑐᑦᑎᐊᕋᓱᐊᕐᓗᓂ ᐱᓕᕆᓂᖓ ᐋᖅᑭᒃᓱᖅᑕᐅᓯᒪᔪᓄᑦ ᑕᐃᒪᐃᖁᔨᕗᖅ ᐅᔾᔨᕈᓱᓪᓗᑕ ᖃᐅᔨᓴᐃᓂᕐᒥᑦ 
ᑐᑭᓯᒋᐊᕈᑎᑦ ᓇᓗᓇᖅᐸᑕ, ᐊᑐᕈᓐᓇᙱᑉᐸᑕ, ᐅᕝᕙᓘᓐᓃᑦ ᓈᒻᒪᙱᓗᐊᖅᐸᑕ (ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᑦ 2006) ᐊᒻᒪᓗ 
ᑕᐃᒪᐃᒻᒪᑦ, ᑑᒑᓖᑦ ᐊᐅᓚᑕᐅᔭᕆᐊᓖᑦ ᒥᑭᓐᓂᖅᐹᒥᑦ ᐱᑕᖃᖅᐸᒌᖅᑎᓪᓗᒍ ᐃᓚᖓᓂ ᖃᐅᔨᔭᐅᓂᑰᔪᓂᑦ 
ᑲᑎᙵᓂᖏᓐᓂᒃ ᐋᖅᑭᒃᓱᖅᑕᐅᓯᒪᔪᓄᑦ. ᑕᒡᕙᓂ ᖃᐅᔨᓴᕐᓂᐅᔪᒥᑦ, ᐃᓱᒪᓚᐅᙱᑐᒍᑦ ᑲᑎᖅᓱᐃᓂᕐᒥᑦ ᐅᑭᐅᒃᑯᑦ 
ᐃᓂᒋᔭᐅᔪᓂᑦ ᕿᓚᓗᒐᐃᑦ ᐊᑐᐃᓐᓇᐅᑎᓪᓗᒋᑦ ᑲᓛᖦᓖᑦ ᓄᓈᑦ ᐊᖑᓇᓱᒃᑎᖏᓐᓄᑦ, ᐊᒻᒪᓗ ᐊᒃᓱᐊᓗᒃ ᐊᐅᓚᑦᑎᔨᓂᑦ 
ᐃᓱᒪᖃᓯᐅᑎᖁᔨᕗᒍᑦ ᕿᓚᓗᒐᐃᑦ ᐊᐅᔭᒃᑯᑦ ᑲᑎᕝᕕᐅᔪᒦᑦᑐᑦ ᑲᓇᑕᒥ ᐊᖑᓇᒃᑕᐅᕙᒃᑯᑦ ᐊᕐᕌᒍᑕᒫᑦ ᐅᑭᐅᒃᑯᑦ 
ᐃᓂᒋᔭᐅᔪᓂᑦ ᑲᓛᖦᓖᑦ ᓄᓈᓐᓂ (ᐊᔾᔨᒌᙱᑦᑐᑦ ᓇᑭᑐᐃᓐᓇᖅ ~ 200-550 ᕿᓚᓗᒐᐃᑦ ᐊᕐᕌᒍᑕᒫᑦ; NAMMCO 
2023). ᖄᒃᑲᓐᓂᐊᒍᑦ, ᒫᓐᓇᐅᔪᖅ ᑑᒑᓕᖕᓄᑦ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᐋᖅᑭᒃᓱᖅᑕᐅᓯᒪᔪᖅ ᐃᓱᒪᓇᖅᐳᖅ ᑑᒑᓖᑦ ᐊᑐᐃᓐᓇᐅᔪᑦ 
ᓈᒻᒪᒃᑐᒥᑦ ᐅᓄᕐᓂᖏᓐᓄᑦ. ᑭᓯᐊᓂ, ᑑᒑᓖᑦ ᐊᓯᔾᔨᖃᑦᑕᖅᑐᑦ ᐅᑭᐊᒃᓵᒃᑯᑦ ᐃᖏᕐᕋᓂᕆᔭᖏᑦ ᐃᓚᖏᑦ ᓂᕈᐊᖃᑦᑕᖅᑐᑦ 
ᐃᑎᓂᖅᓴᒃᑯᑦ ᐊᖅᑯᑎᒥᑦ ᐊᓯᖏᑦ ᐃᒃᑲᓂᖅᓴᒃᑯᑦ ᐊᖅᑯᑎᖃᓲᑦ (ᓲᑦ ᐊᓯᖏᓪᓗ 2023). ᖃᐅᕐᓗᖅᑕᓄᑦ ᕿᓚᓗᒐᕐᓄᑦ, 
ᒥᑭᓐᓂᖅᓴᑦ ᐅᓗᕆᐊᓇᕐᓂᕐᒧᑦ ᐅᓄᕐᓂᖏᑦ ᑕᑯᒃᓴᐅᕗᑦ ᖃᓂᒋᔭᖃᕐᓂᖅᓴᐅᓂᕐᒥᑦ ᓯᒡᔭᓄᑦ ᑕᑯᖃᓯᐅᑎᓗᒋᑦ ᐊᖏᓂᖅᓴᑦ 
ᐅᓗᕆᐊᓇᖅᑐᒦᙱᑦᑐᑦ ᑲᑎᙵᔪᑦ, ᐊᖑᓇᓱᒃᑕᐅᓂᒃᑯᑦ ᑐᖁᖃᑦᑕᕐᓂᖏᑦ (ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᑦ 2024). ᖁᑦᑎᓂᖅᓴᒥᑦ 
ᐆᒃᑑᑎᒥᑦ ᐃᓱᒪᖃᓯᐅᑎᔪᒥᑦ ᑲᓛᖦᓖᑦ ᓄᓈᑦ ᐊᖑᓇᑦᑕᖏᓐᓂᒃ ᐊᒻᒪᓗ ᕿᓚᓗᒐᖏᓐᓂᒃ ᐊᑐᐃᓐᓇᐅᔪᓂᑦ ᐊᖑᓇᓱᑦᑎᓄᑦ 
ᐊᔾᔨᒌᙱᑦᑐᓂᑦ ᐊᖑᓇᓱᕝᕕᐅᕙᒃᑐᓂᑦ ᑐᙵᕕᒋᓗᒋᑦ ᓅᓐᓂᕆᔭᖏᑦ (ᐅᐊᑦ ᐊᓯᖏᓪᓗ 2020) 
ᐃᓱᒪᒋᔭᐅᖃᓯᐅᑎᒋᐊᓖᑦ ᐊᒻᒪᓗ ᐱᕙᓪᓕᐊᕈᑕᐅᓯᒪᔪᖅ ᑖᒃᑯᓄᖓ NAMMCO-JCNB ᑲᑐᔾᔨᓪᓗᑎᒃ ᐱᓕᕆᖃᑎᒌᒃᑐᑦ 
(2021). ᖃᖓᒃᑰᕐᓂᖏᑦ ᐊᒥᓲᓂᖏᑦ ᒥᔅᓴᐅᓴᒃᑕᐅᓯᒪᔪᓂᑦ ᑑᒑᓕᖕᓄᑦ, ᑐᑭᓯᒋᐊᕈᑎᒃᓴᓗᑦ ᐊᖑᓇᒃᑕᐅᔪᓂᑦ ᑑᒑᓕᖕᓂᑦ 
(ᓲᕐᓗ ᖃᐅᔨᓴᒐᒃᓴᖅ ᖃᐅᔨᓴᕐᓂᕐᒧᑦ ᑭᓲᔾᔪᑎᖏᓐᓂᒃ, ᕿᑐᕐᖏᐅᕐᓂᖏᓐᓄᑦ, ᐊᒻᒪᓗ ᐅᑭᐅᖏᑦ ᐊᒻᒪᓗ ᐊᖑᑎ ᐊᕐᓇᓘᓐᓃᑦ 
ᐋᖅᑭᒃᓱᖅᓯᒪᓂᖓᓂ ᐊᖑᓇᓱᖕᓂᕐᒧᑦ), ᐱᐅᓯᕚᓪᓕᖅᑎᑦᑎᒐᔭᖅᑐᖅ ᑯᓱᒍᓱᓐᓂᕆᔭᑦᑎᓐᓂᒃ ᐆᑦᑑᑎᓕᐅᕐᓂᕐᒥᑦ 
ᐊᒥᓲᓂᖏᓐᓂᒃ ᑖᒃᑯᐊ ᑲᑎᙵᓂᖏᓐᓂᒃ.  

ᖁᑦᑎᒃᑐᒥᑦ ᖃᐅᔨᓴᕐᓂᖃᓚᐅᖅᑐᑦ ᓴᓐᓂᕈᑎᐅᑉ ᐃᒪᖓᓂ ᕿᓚᓗᒐᕐᓂᒃ ᑲᑎᙵᔪᓂᑦ ᑲᓇᑕᒥ ᐱᓕᕆᐊᖑᓚᐅᖅᑐᖅ ᐋᒡᒌᓯ 
2023-ᒥ ᐊᒻᒪᓗ ᒫᓐᓇᐅᔪᖅ ᖃᐅᔨᓴᖅᑕᐅᔪᖅ. ᑖᒃᑯᐊ ᖃᒃᑲᓐᓂᐊᒍᑦ ᐅᓄᕐᓂᖏᓐᓄᑦ ᒥᔅᓴᐅᓴᒃᑕᐅᓯᒪᔪᓂᑦ ᐃᓚᓂᐊᖅᑐᑦ 
ᒥᔅᓴᐅᓴᒃᑕᐅᓯᒪᔪᓂᑦ ᐊᑕᖏᖅᑐᓄᑦ ᑑᒑᓕᖕᓄᑦ ᑲᑎᙵᓂᐅᔪᓂᑦ, ᑕᐃᒪᐃᑎᑦᑎᑐᐃᓐᓇᕆᐊᓖᑦ ᐆᒃᑑᑎᒥᑦ 
ᑐᙵᕕᖃᕐᓗᑎᒃ ᐅᔾᔨᖅᑐᑦᑎᐊᕋᓱᐊᕐᓗᓂ ᐱᓕᕆᓂᕐᒥᑦ ᐱᕙᓪᓕᐊᑎᑦᑎᓂᕐᒥᑦ ᖃᐅᔨᓴᐃᓂᕐᒧᑦ ᐅᖃᐅᔾᔪᐃᓂᕐᒥᑦ 
ᐊᐅᓚᑦᑎᓂᕐᒥᑦ ᑖᒃᑯᓂᖓ ᐃᓂᒋᔭᐅᔪᓂᑦ (ᕼᐊᒥᓪ ᐊᒻᒪᓗ ᔅᑕᓐᓴᓐ 2003). ᑕᐃᒪᐃᖁᔭᐅᕗᖅ ᐊᐅᓚᑦᑎᓂᕐᒥᑦ 
ᓴᓐᓂᕈᑎᐅᑉ ᐃᒪᖓᓂ ᑑᒑᓖᑦ ᑐᙵᕕᖃᕐᓗᑎᒃ ᒫᓐᓇᓕᓴᕐᓂᒃ ᑐᑭᖏᓐᓂᒃ ᐊᐅᔭᒃᑯᑦ ᑲᑎᙵᓂᖏᓐᓂᒃ ᑲᑎᙵᓂᐅᔪᓂ 
ᑐᑭᓯᐅᒪᓂᖅᓴᐅᓇᓱᓐᓂᖏᓐᓂᒃ ᑲᑎᑦᑐᓂᑦ ᐊᒻᒪᓗ ᐃᓂᖓᓄᑦ ᐅᑎᖃᑦᑕᕐᓂᖏᑦ ᐅᓄᕐᓂᖏᓐᓄᑦ ᐋᖅᑭᒃᓱᐃᓯᒪᓕᖅᐸᑕ. 
ᑕᐃᒪᐃᑉᐳᖅ, ᐅᓗᕆᐊᓇᕐᓂᖃᖅᑐᖅ ᓄᓇᓕᖕᒥ ᐱᑕᖃᕈᓐᓃᖅᐸᓪᓕᐊᓗᓂ, ᑕᑯᒃᓴᐅᕗᖅ ᐆᒃᑑᑎᓂᑦ ᖁᓛᓂ. ᑕᒪᓐᓇ 
ᑲᑎᙵᓂᖏᓐᓂᒃ ᐱᓕᕆᔾᔪᓯᖅ ᓈᒻᒪᒃᑯᖅ ᑭᖑᓂᐊᒍᑦ ᖃᐅᔨᓴᐃᓂᕐᒧᑦ ᐅᖃᐅᔾᔪᐃᓂᕐᒥᑦ ᐊᒻᒪᓗ ᐅᔾᔨᖅᑐᑦᑎᐊᕋᓱᐊᕐᓗᓂ 
ᐱᓕᕆᓂᕐᒥᑦ. 
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ᐅᐃᒍᓯᒪᔪᖅ 

ᓇᓗᓇᐃᒃᑯᑎ A1. ᐅᓪᓗᖏᑦ ᖃᖓᑦᑕᖅᑎᑕᐅᓯᒪᒃᑯᑦ ᓂᕕᖓᑕᑦ ᐃᓕᔭᐅᓂᖏᑦ ᑰᒐᓈᕐᔫᑉ ᕿᑭᖅᑕᖓᓂ (SI), ᐃᒃᐱᐊᕐᔫᑉ ᐃᒪᕕᖓ 
(AI), ᐊᒻᒪᓗ ᑕᓯᐅᔭᖅ (ES) ᐊᒻᒪᓗ ᐅᓪᓗᐃᑦ ᖃᔅᓯᐅᓂᖏᑦ ᑕᐃᑲᓂ ᑲᑎᓪᓗᒋᑦ ᐊᐅᔭᒃᑯᑦ (ᔪᓚᐃ 24-ᐋᒡᒌᓯ 24) ᓂᕕᖓᑕᑦ 
ᑐᑭᓯᒋᐊᕈᑎᓂᑦ ᐊᑐᐃᓐᓇᐅᑎᑦᑎᑎᓪᓗᒋᑦ ᐊᐅᔭᒃᑯᑦ ᐃᓂᖓᓄᑦ ᐅᑎᖃᑦᑕᕐᓂᖏᓐᓂ.  

ᑲᑎᙵᓂᖏᓐ
ᓂᒃ 

ᐃᓛᒃᑰᖓᔪᖅ 
ᓇᓗᓇᐃᒃᑯᑕ
ᖅ 

ᐃᓕᔭᐅᓂᖏᑦ ᐅᓪᓗᖓ 
(ᐊᕐᕌᒍ/ᑕᖅᑭᖅ/ᐅᓪᓗᖅ
) 

ᐊᑯᓂᐅᓂᖓ 
(ᐅᓪᓗᐃᑦ) 

# ᐊᐅᔭᒃᑯᑦ ᐅᓪᓗᖏᑦ ᑕᕝᕙᙵᑦ 
32-ᓂᒃ ᐅᓪᓗᓂᑦ (ᔪᓚᐃ 24-ᐋᒡᒌᓯ 
24) 

SI 1 2000-08-14 65 11 

SI 2 2000-08-14 99 11 

SI 3 2000-08-17* 9 8* 

SI 4 2000-08-16 74 9 

SI 5 2000-08-17 104 8 

SI 6 2000-08-17 118 8 

SI 7 2000-08-17 89 8 

SI 8 2000-08-19 15 6 

SI 9 2000-08-23 421 2 

SI 10 2000-08-24 381 1± 

SI 11 2001-08-12 47 13 

SI 12 2001-08-12 74 13 

SI 13 2001-08-07 134 18 

SI 14 2001-08-12 12 13 

SI 15 2001-08-09 134 16 

SI 16 2001-08-09 84 16 

SI 17 2001-08-08 12 17 

AI 1 2003-08-14* 131 11* 

AI 2 2003-08-16 136 9 
AI 3 2003-08-16 210 9 
AI 4 2003-08-18 133 7 
AI 5 2003-08-18 134 7 
AI 6 2003-08-16 73 9 
AI 7 2003-08-18 236 7 
AI 8 2003-08-21 83 4 
AI 9 2003-08-20 26 5 
AI 10 2003-08-20 51 5 
AI 11 2003-08-21 113 4 
AI 12 2003-08-21 23 4 
AI 13 2003-08-21 33 4 
AI 14 2004-08-11 37 14 

AI 15 2004-08-13 108 12 
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ᑲᑎᙵᓂᖏᓐ
ᓂᒃ 

ᐃᓛᒃᑰᖓᔪᖅ 
ᓇᓗᓇᐃᒃᑯᑕ
ᖅ 

ᐃᓕᔭᐅᓂᖏᑦ ᐅᓪᓗᖓ 
(ᐊᕐᕌᒍ/ᑕᖅᑭᖅ/ᐅᓪᓗᖅ
) 

ᐊᑯᓂᐅᓂᖓ 
(ᐅᓪᓗᐃᑦ) 

# ᐊᐅᔭᒃᑯᑦ ᐅᓪᓗᖏᑦ ᑕᕝᕙᙵᑦ 
32-ᓂᒃ ᐅᓪᓗᓂᑦ (ᔪᓚᐃ 24-ᐋᒡᒌᓯ 
24) 

AI 16 2004-08-15* 140 10* 

AI 17 2004-08-13 280 12 

AI 18 2004-08-24* 161 1*± 

AI 19 2004-08-22 128 3 

AI 20 2004-08-22 169 3 

AI 21 2004-09-07* 23 NA*± 

AI 22 2004-09-07* 21 NA*± 

AI 23 2004-09-10* 12 NA*± 

AI 24 2005-08-17* 148 8* 
AI 25 2005-08-17* 175 8* 
AI 26 2005-08-18* 132 7* 
AI 27 2005-08-18* 220 7* 
AI 28 2005-08-19* 133 6* 
AI 29 2005-08-20* 15 5* 
AI 30 2005-08-21* 64 4* 
AI 31 2005-08-22* 117 3* 
AI 32 2005-08-22* 24 3* 
AI 33 2005-08-22* 9 3* 
AI 34 2005-08-22* 95 3* 
AI 35 2005-08-22* 163 3* 
AI 36 2005-08-23* 151 2* 
AI 37 2005-09-02* 18 NA*± 

AI 38 2009-08-15 193 10 
AI 39 2009-08-15 260 10 
AI 40 2009-08-17 291 8 
AI 41 2009-08-17 299 8 
AI 42 2009-08-18 145 7 
AI 43 2009-08-17 320 8 
AI 44 2009-08-16 176 9 
AI 45 2009-08-17 723 8 
ES 1 1997-08-22* 16 4* 

ES 2 1997-08-08 30 17 

ES 3 1998-08-19 46 6 

ES 4 1997-08-21 14 4 
ES 5 1997-08-24 76 1 
ES 6 1998-08-14 7 11 
ES 7 1998-08-21 165 4 
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ᑲᑎᙵᓂᖏᓐ
ᓂᒃ 

ᐃᓛᒃᑰᖓᔪᖅ 
ᓇᓗᓇᐃᒃᑯᑕ
ᖅ 

ᐃᓕᔭᐅᓂᖏᑦ ᐅᓪᓗᖓ 
(ᐊᕐᕌᒍ/ᑕᖅᑭᖅ/ᐅᓪᓗᖅ
) 

ᐊᑯᓂᐅᓂᖓ 
(ᐅᓪᓗᐃᑦ) 

# ᐊᐅᔭᒃᑯᑦ ᐅᓪᓗᖏᑦ ᑕᕝᕙᙵᑦ 
32-ᓂᒃ ᐅᓪᓗᓂᑦ (ᔪᓚᐃ 24-ᐋᒡᒌᓯ 
24) 

ES 8 1998-08-25 71 0 
ES 9 1998-08-25 40 0 
ES 10 1999-08-12 80 13 
ES 11 1999-08-13 69 12 
ES 12 1999-08-15 80 10 
ES 13 1999-08-15 84 10 
ES 14 1999-08-21 45 4 
ES 15 1999-08-21 211 4 
ES 16 1999-08-21 5 4 
ES 17 2010-08-21 252 4 
ES 18 2010-08-21 292 4 
ES 19 2010-08-22 410 3 
ES 20 2010-08-22 189 3 
ES 21 2010-08-24 151 1 
ES 22 2011-08-16 128 9 
ES 23 2011-08-16 180 9 
ES 24 2011-08-16 314 9 
ES 25 2011-08-19 126 6 
ES 26 2011-08-19 302 6 
ES 27 2011-08-18 201 7 
ES 28 2011-08-18 221 7 
ES 29 2012-08-13 30 12 

ES 30 2012-08-14 128 11 

ES 31 2012-08-17 128 8 

ES 32 2012-08-18 124 7 

ES 33 2012-08-19 119 6 

ES 34 2016-08-22 81 3 

ES 35 2016-08-18 3 7 

ES 36 2016-08-22 86 3 

ES 37 2016-08-29 9 NA± 

ES 38 2016-08-29 20 NA± 

ES 39 2017-07-31 126 25 
ES 40 2017-08-01 57 24 
ES 41 2017-07-31 78 25 
ES 42 2017-08-03 84 22 
ES 43 2017-08-03 84 22 
ES 44 2017-08-03 218 22 
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ᑲᑎᙵᓂᖏᓐ
ᓂᒃ 

ᐃᓛᒃᑰᖓᔪᖅ 
ᓇᓗᓇᐃᒃᑯᑕ
ᖅ 

ᐃᓕᔭᐅᓂᖏᑦ ᐅᓪᓗᖓ 
(ᐊᕐᕌᒍ/ᑕᖅᑭᖅ/ᐅᓪᓗᖅ
) 

ᐊᑯᓂᐅᓂᖓ 
(ᐅᓪᓗᐃᑦ) 

# ᐊᐅᔭᒃᑯᑦ ᐅᓪᓗᖏᑦ ᑕᕝᕙᙵᑦ 
32-ᓂᒃ ᐅᓪᓗᓂᑦ (ᔪᓚᐃ 24-ᐋᒡᒌᓯ 
24) 

ES 45 2017-08-05 64 20 
ES 46 2017-08-12 77 13 
ES 47 2017-08-16 50 9 
ES 48 2017-08-30 66 NA± 

ES 49 2017-09-02 84 NA± 

ES 50 2017-09-02 40 NA± 

ES 51 2017-09-03 44 NA± 

ES 52 2017-09-03 69 NA± 

ES 53 2017-09-10 53 NA± 

ES 54 2017-09-11 52 NA± 

ES 55 2017-09-11 72 NA± 

ES 56 2017-09-11 66 NA± 

ES 57 2018-08-17 55 8 

ES 58 2018-08-17 80 8 

*ᑕᒪᕐᒥᑲᓴᖕᓄᑦ ᓂᕕᖓᑕᕐᓄᑦ, ᐋᖅᑭᒃᑕᐅᓂᖏᑦ ᐅᓪᓗᖓ ᐊᒻᒪᓗ ᐅᓄᕐᓂᖏᑦ ᐅᓪᓗᐃᑦ ᐊᐅᔭᒃᑯᑦ ᓈᓴᖅᑕᐅᓚᐅᖅᑐᑦ 
ᑐᙵᕕᖃᖅᖢᑎᒃ ᐅᓪᓗᖓᓂ ᑑᒑᓕᒃᑕᐅᑎᓪᓗᒋᑦ. ᐃᓚᖏᓐᓄᑦ (*), ᑖᓐᓇ ᑐᑭᓯᒋᐊᕈᑎ ᐊᑐᐃᓐᓇᐅᓚᐅᙱᑦᑐᖅ 
ᐊᒻᒪᓗ ᐅᓪᓗᖓ ᓯᕗᓪᓕᖅᐹᒥᑦ ᖃᐅᔨᔭᐅᓂᖓ ᐃᓂᖓᓂ ᐊᑐᖅᑕᐅᓚᐅᖅᑐᖅ ᐃᓕᔭᐅᓂᖏᑦ ᐅᓪᓗᖓᓄᑦ.  
±ᐃᓕᔭᐅᓂᖏᑦ ᑭᖑᕙᖓᓗᐊᓚᐅᖅᑐᖅ ᐃᑲᔪᕐᓂᕐᒧᑦ ᖃᐅᔨᓴᕐᓂᕐᒧᑦ ᐊᐅᔭᒃᑯᑦ ᓇᒦᓐᓂᖏᓐᓂᒃ. 
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ᐊᔾᔨᙳᐊᖅ A1. ᖃᐅᔨᓴᕐᓂᐅᔪᑦ ᐊᑕᖏᖅᑐᓂᑦ ᖃᖓᑦᑕᖅᑎᑕᐅᓯᒪᔪᒃᑯᑦ ᓂᕕᖓᑖᓂᑦ ᑕᐃᑲᙵᑦ ᑰᒐᓈᕐᔫᑉ ᕿᑭᖅᑕᖓᓂ 
(ᐊᐅᐸᔮᖓᔪᖅ), ᐃᒃᐱᐊᕐᔫᑉ ᐃᒪᕕᖓᓂ (ᑐᖑᔪᖅᑕᖅ), ᐊᒻᒪᓗ ᑕᓯᐅᔭᖅ (ᐆᔭᐅᔭᖅ) ᑕᐃᑲᙵᑦ ᓇᓗᓇᐃᒃᑯᑕᑦ A1 ᐊᐅᔭᒃᑯᑦ (ᔪᓚᐃ 
24-ᐋᒡᒌᓯ 24).  
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ᐊᔾᔨᙳᐊᖅ A2. ᖃᐅᔨᓴᕐᓂᐅᔪᑦ ᐊᑕᖏᖅᑐᓂᑦ ᖃᖓᑦᑕᖅᑎᑕᐅᓯᒪᔪᒃᑯᑦ ᓂᕕᖓᑖᓂᑦ ᑕᐃᑲᙵᑦ ᑰᒐᓈᕐᔫᑉ ᕿᑭᖅᑕᖓᓂ 
(ᐊᐅᐸᔮᖓᔪᖅ), ᐃᒃᐱᐊᕐᔫᑉ ᐃᒪᕕᖓᓂ (ᑐᖑᔪᖅᑕᖅ), ᐊᒻᒪᓗ ᑕᓯᐅᔭᖅ (ᐆᔭᐅᔭᖅ) ᑕᐃᑲᙵᑦ ᓇᓗᓇᐃᒃᑯᑕᑦ A1 ᓯᓚᑖᓂ 
ᐊᐅᔭᒃᑯᑦ (ᐃᖏᕐᕋᓂᕆᔭᖏᑦ ᐋᒡᒌᓯ 25-ᔪᓚᐃ 23).  
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