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A1 Ethnic settlement data

ϵɱ bGZ ɫɈ˰Ɉ˥ɱ˰ ɥˀ̑ɱ˞ʓʶʅ ɱ˰ʎʶʓɥ ˥ɱ˰˰ʪɱʳɱʶ˰ Ɉ˞ɱɈ ʓ˥ ɤɈ˥ɱɫ ˀʶ Ɉ ɥɈʶɫʓɫɈ˰ɱ ˥ɱ˰ ˀʄ Ɉ˛˛˞ˀ̗ʓʳɈ˰ɱʪ̘
ⱬⱪⱪ ʎʓ˥˰ˀ˞ʓɥɈʪ ɱ˰ʎʶʓɥ ʳɈ˛˥ ɥˀʳ˛ʓʪɱɫ ʄ˞ˀʳ ˀʶʪʓʶɱ ʳɈ˛ ɥˀʪʪɱɥ˰ʓˀʶ˥ Ɉʶɫ ʪɱɈɫʓʶʅ ʪʓɤ˞Ɉ˞ʓɱ˥ ˥˹ɥʎ Ɉ˥
˰ʎɱ :˞ʓ˰ʓ˥ʎ {ʓɤ˞Ɉ˞̘ {ʓɤ˞Ɉ˞̘ ˀʄ ;ˀʶʅ˞ɱ˥˥ Ɉʶɫ ˰ʎɱ :ʪɤʪʓˀ˰ʎɾ͍˹ɱ ¨Ɉ˰ʓˀʶɈʪɱ ɫɱ Y˞Ɉʶɥɱ Y˞ˀʳ ˰ʎʓ˥
ɥɈʶɫʓɫɈ˰ɱ ˥ɱ˰ ̒ɱ ˥ɱʪɱɥ˰ɱɫ ⱴⱭ ʎʓʅʎ ͍˹Ɉʪʓ˰̘ ʳɈ˛˥ ̒ʓ˰ʎ Ɉ ʎʓʅʎ ʅɱˀʅ˞Ɉ˛ʎʓɥ ˞ɱ˥ˀʪ˹˰ʓˀʶ ɤ ɤ˞ˀɈɫ
˥˛Ɉ˰ʓɈʪ ɥˀ̑ɱ˞Ɉʅɱ ʓ ɱ ɫɱ˛ʓɥ˰ʓʶʅ ʪɈ˞ʅɱ ˥˹ɤ˞ɱʅʓˀʶ˥ ˀ˞ ˰ʎɱ ɱʶ˰ʓ˞ɱ˰̘ ˀʄ G˹˞ˀ˛ɱ ɥ Ɉ˹˰ʎˀ˞˥ ˀʄ ̑Ɉ˞̘ʓʶʅ
ʶɈ˰ʓˀʶɈʪʓ˰̘ Ɉʶɫ ɫ ʶˀ ˀɤ̑ʓˀ˹˥ ˛ˀʪʓ˰ʓɥɈʪ ɤʓɈ˥ɱ˥ Ⱬ

Ì˞Ɉɥ˰ʓɥɈʪʪ̘ Ɉʪʪ ɱ˰ʎʶʓɥ ɥɈ˰ɱʅˀ˞ʓɱ˥ Ɉ˛˛ɱɈ˞ʓʶʅ ˀʶ ˀ˹˞ ʳɈ˛˥ ˞ɱʄɱ˞ ˰ˀ ʪʓʶʅ˹ʓ˥˰ʓɥ ˞Ɉ˰ʎɱ˞ ˰ʎɈʶ ˞ɱʪʓ
ʅʓˀ˹˥ ˀ˞ ˞ɱʅʓˀʶɈʪ ɱ˰ʎʶʓɥ ʓɫɱʶ˰ʓ˰̘ ʳɈ˞ʥɱ˞˥ ϵɈ˰ ˥Ɉʓɫ ˥ˀʳɱ ʳɈ˛˥ ɫʓϷɱ˞ ʓʶ ˰ʎɱ ʪɱ̑ɱʪ ˀʄ ʪʓʶʅ˹ʓ˥˰ʓɥ
ʅ˞Ɉʶ˹ʪɈ˞ʓ˰̘ ˰ʎɱ̘ ɱʶɥˀɫɱ Ɉʶɫ ˰ʎɱ˞ɱʄˀ˞ɱ ʶɱɱɫ ˰ˀ ɤɱ ˥˰ɈʶɫɈ˞ɫʓ̢ɱɫ ʄˀ˞ ˀ˹˞ ˛˹˞˛ˀ˥ɱ˥ áˀ Ɉɫɫ˞ɱ˥˥ ˰ʎʓ˥
ʅ˞ˀ˹˛ʓʶʅ ˛˞ˀɤʪɱʳ ˀʄ G˹˞ˀ˛ɱɈʶ ɱ˰ʎʶˀʪʓʶʅ˹ʓ˥˰ʓɥ ʓɫɱʶ˰ʓ˰ʓɱ˥ ̒ɱ ʳɈ˰ɥʎ Ɉʪʪ ˞Ɉ̒ ʪʓʶʅ˹ʓ˥˰ʓɥ ʳɈ˛ ʪɈ
ɤɱʪ˥ ˰ˀ ˰ʎɱ G˰ʎʶˀʪˀʅ˹ɱ ʪɈʶʅ˹Ɉʅɱ ˰˞ɱɱ {ɱ̒ʓ˥ ⱬⱪⱪⱶ Ɉʶɫ ɥˀʶ˥˰˞˹ɥ˰ Ɉ ˰ʓʳɱ ʓʶ̑Ɉ˞ʓɈʶ˰ ʳɈ˥˰ɱ˞ ʪʓ˥˰ ˀʄ
˞ɱʪɱ̑Ɉʶ˰ ɱ˰ʎʶˀʪʓʶʅ˹ʓ˥˰ʓɥ ʅ˞ˀ˹˛˥ ɤ̘ ˥˹ɤ˥˹ʳʓʶʅ ʪʓʶʅ˹ʓ˥˰ʓɥɈʪʪ̘ ɥʪˀ˥ɱʪ̘ ˞ɱʪɈ˰ɱɫ ʪɈɤɱʪ˥ ʄ˞ˀʳ ɫʓϷɱ˞ɱʶ˰

Ⱬ ϵɱ ˛˹ɤʪʓɥɈ˰ʓˀʶ ˀʄ ˰ʎɱ˥ɱ ʳɈ˛˥ ˞Ɉʶʅɱ ʄ˞ˀʳ ˰ʎɱ ⱫⱵⱲⱪ˥ ˰ˀ ⱬⱪⱫⱶ Yˀ˞ ˰ʎɱ ˛˞ɱ˥ɱʶ˰ ˛˞ˀʢɱɥ˰ ̒ɱ ˞ɱ˥˰˞ʓɥ˰ ˀ˹˞˥ɱʪ̑ɱ˥ ˰ˀ
˰ʎɱ ˛ɱ˞ʓˀɫ ⱫⱵⱫⱳ ⱫⱶⱱⱲ

Ⱬ



ʳɈ˛˥ ˹ʶɫɱ˞ ˰ʎɱ ʪʓʶʅ˹ʓ˥˰ʓɥ ʶˀɫɱ ˰ʎɈ˰ ˀɥɥ˹˞˥ ˀʶ ˰ʎɱ ʳɈʢˀ˞ʓ˰̘ ˀʄ ʳɈ˛˥ ˰ʎɈ˰ ɫɱ˛ʓɥ˰ ˰ʎɱ ˞ɱ˥˛ɱɥ˰ʓ̑ɱ
ʪɈʶʅ˹Ɉʅɱ ʄɈʳʓʪ̘ ⱬ

áˀ ʅɱ˰ Ɉ˰ ˰ɱʳ˛ˀ˞Ɉʪ ̑Ɉ˞ʓɈ˰ʓˀʶ ʓʶ ˥˛ɱɥʓІɥ ʅ˞ˀ˹˛˥ ˥ɱ˰˰ʪɱʳɱʶ˰ Ɉ˞ɱɈ˥ ̒ɱ ɥˀʳɤʓʶɱ ˰ʎɱ ˛˹ɤʪʓɥɈ
˰ʓˀʶ ɫɈ˰ɱ ˀʄ ʓʶɫʓ̑ʓɫ˹Ɉʪ ʳɈ˛˥ Ɉ˥ ̒ɱʪʪ Ɉ˥ ʎɈʶɫ ɥˀɫɱɫ ˥ɱɥˀʶɫɈ˞̘ ɫɈ˰Ɉ ˀʶ ˰ʎɱ ˞ɱʪɈ˰ʓ̑ɱʪ̘ ʄɱ̒ ˛ɱ˞ʓˀɫ˥
ˀʄ ʪɈ˞ʅɱ ˥ɥɈʪɱ ɱ˰ʎʶʓɥ ɥʎɈʶʅɱ ɫ˹ɱ ˰ˀ ʄˀ˞ɥɱɫ ˞ɱ˥ɱ˰˰ʪɱʳɱʶ˰ ʅɱʶˀɥʓɫɱ ˀ˞ ʳɈ˥˥ ʳʓʅ˞Ɉ˰ʓˀʶ˥ ϵʓ˥ ʓʶ
ʄˀ˞ʳɈ˰ʓˀʶ ʓ˥ ˹˥ɱɫ ˰ˀ ɥˀɫɱ ʄˀ˞ ɱɈɥʎ ʅ˞ˀ˹˛ ˀʶ ˀ˹˞ ɱ˰ʎʶʓɥ ʳɈ˥˰ɱ˞ ʪʓ˥˰ ˰ʎɱ ʳɈ˛˥ ˰ʎɈ˰ Ɉ˞ɱ ̑Ɉʪʓɫ ʄˀ˞
Ɉ ˥˛ɱɥʓІɥ ˥˹ɤ ˛ɱ˞ʓˀɫ ɤɱ˰̒ɱɱʶ ⱫⱵⱫⱳ Ɉʶɫ ⱫⱶⱱⱲ Ɑ

YʓʶɈʪʪ̘ ̒ɱ ɫ˞Ɉ̒ ˀʶ Ɉʪʪ ʳɈ˛˥ ɤɱʪˀʶʅʓʶʅ ˰ˀ Ɉ ˥˛ɱɥʓІɥ ʅ˞ˀ˹˛ ˰ʓʳɱ ˛ɱ˞ʓˀɫ ɥˀʳɤʓʶɈ˰ʓˀʶ ˰ˀ ɥˀʶ
˥˰˞˹ɥ˰ Ɉ ɤɱ˥˰ ʅ˹ɱ˥˥ ˥ɱ˰˰ʪɱʳɱʶ˰ ˛ˀʪ̘ʅˀʶ Yʓʅ˹˞ɱ Ⱬ ʓʪʪ˹˥˰˞Ɉ˰ɱ˥ ˰ʎʓ˥ ˛˞ˀɥɱɫ˹˞ɱ ʄˀ˞ ˰ʎɱ b˹ʶʅɈ˞ʓɈʶ
ʳɈ˛ ˛ɱ˞ʓˀɫ ɤɱʄˀ˞ɱ āāgg ϵɱ І˞˥˰ ˥˰ɱ˛ ʓ˥ ˰ˀ ˀ̑ɱ˞ʪɈ̘ ˰ʎɱ ɫʓʅʓ˰ʓ̢ɱɫ ʳ˹ʪ˰ʓ˛ˀʪ̘ʅˀʶ˥ ˀʄ Ɉʪʪ Ⱬⱬ ʳɈ˛˥
˰ʎɈ˰ ˥ʎˀ̒ ˰ʎɱb˹ʶʅɈ˞ʓɈʶ˥ Öɱɥˀʶɫ ̒ɱ ˞Ɉ˥˰ɱ˞ʓ̢ɱ ˰ʎɱ˥ɱ ˛ˀʪ̘ʅˀʶ˥ Ɉʶɫ ɥɈʪɥ˹ʪɈ˰ɱ ʄˀ˞ ɱɈɥʎ ˞Ɉ˥˰ɱ˞ ɥɱʪʪ
˰ʎɱ ˥ʎɈ˞ɱ ˀʄ ʳɈ˛˥ ˰ʎɈ˰ ɱʶɥˀɫɱ ʓ˰ Ɉ˥ ˛ˀ˛˹ʪɈ˰ɱɫ ɤ̘ b˹ʶʅɈ˞ʓɈʶ˥ ϵɱ ˰ʎʓ˞ɫ Ɉʶɫ ІʶɈʪ ˥˰ɱ˛ Ɉ˛˛ʪʓɱ˥
Ɉ ⱪ Ⱳ ɥ˹˰ˀϷ ˞˹ʪɱ ˰ˀ ɥˀʶ˥˰˞˹ɥ˰ Ɉ ɤɱ˥˰ ʅ˹ɱ˥˥ ˛ˀʪ̘ʅˀʶ ˰ʎɈ˰ ɥˀʶ˰Ɉʓʶ˥ Ɉʪʪ ɥɱʪʪ˥ ˰ʎɈ˰ Ɉ˰ ʪɱɈ˥˰ ˥ʓ̗ ʳɈ˛˥
˞ɱʅɈ˞ɫ Ɉ˥ ˛ˀ˛˹ʪɈ˰ɱɫ ɤ̘ b˹ʶʅɈ˞ʓɈʶ˥ ϵɱ˥ɱ ɤɱ˥˰ ʅ˹ɱ˥˥ ˛ˀʪ̘ʅˀʶ˥ ʳɈ̘ ˀʄ ɥˀ˹˞˥ɱ ˀ̑ɱ˞ʪɈ˛ ̒ʎʓɥʎ
ʓʶɫʓɥɈ˰ɱ˥ ʳʓ̗ɱɫ ˥ɱ˰˰ʪɱʳɱʶ˰˥

1: Polygons from 12 maps 2: Rasterization (map count) 3: Best−guess polygon

Yʓʅ˹˞ɱ Ⱬ ;ˀʶ˥˰˞˹ɥ˰ʓʶʅ ɱ˰ʎʶʓɥ ɤɱ˥˰ ʅ˹ɱ˥˥ ˛ˀʪ̘ʅˀʶ˥ b˹ʶʅɈ˞ʓɈʶ ɱ̗Ɉʳ˛ʪɱ

ʶ̘ ɫɈ˰Ɉ ˀʶ ɱ˰ʎʶʓɥ ˥ɱ˰˰ʪɱʳɱʶ˰˥ ɥˀ̑ɱ˞ʓʶʅ Ɉ˥ ɤ˞ˀɈɫ Ɉ ʅɱˀʅ˞Ɉ˛ʎʓɥ Ɉʶɫ ˰ɱʳ˛ˀ˞Ɉʪ ˥ɥˀ˛ɱ Ɉ˥ Ⱬⱶ˰ʎ
Ɉʶɫ ⱬⱪ˰ʎ ɥɱʶ˰˹˞̘ G˹˞ˀ˛ɱ Ɉ˞ɱ ˛˞ˀʶɱ ˰ˀ ˥ˀʳɱ ʳɱɈ˥˹˞ɱʳɱʶ˰ ɱ˞˞ˀ˞ āɱ Ɉɫɫ˞ɱ˥˥ ˰ʎʓ˥ ɥʎɈʪʪɱʶʅɱ ɤ̘
˛˞ɱ ˥ɱʪɱɥ˰ʓʶʅ ˀʶʪ̘ ˰ʎɱ ʎʓʅʎɱ˥˰ ͍˹Ɉʪʓ˰̘ʳɈ˛˥ ʎɈʶɫ ɥˀɫʓʶʅ ˛ɱ˞ʓˀɫ˥ ˀʄ ˥ʓʅʶʓІɥɈʶ˰ ɥʎɈʶʅɱ Ɉʶɫ ɥˀʳ
ɤʓʶʓʶʅ ʓʶʄˀ˞ʳɈ˰ʓˀʶ ʄ˞ˀʳ ʳ˹ʪ˰ʓ˛ʪɱ ʳɈ˛˥ ϵɱ˥ɱ ˥˰ɱ˛˥ ɱʶ˥˹˞ɱ Ɉ ˞ɱʪɈ˰ʓ̑ɱʪ̘ Ɉɥɥ˹˞Ɉ˰ɱ ɫɈ˰Ɉ˥ɱ˰ Ɉʶɫ
ʳʓʶʓʳʓ̢ɱ ɥˀʶɥɱ˞ʶ˥ Ɉɤˀ˹˰ ˥̘˥˰ɱʳɈ˰ʓɥ ɤʓɈ˥ɱ˥ ʓʶ ˀ˹˞ ˹ʶʓ˰˥ ˀʄ ɈʶɈʪ̘˥ʓ˥

±˰ʎɱ˞ ɥˀʶɥɱ˞ʶ˥ ˞ɱʪɈ˰ɱ ˰ˀ ɱʶɫˀʅɱʶˀ˹˥ ɱ˰ʎʶʓɥ ˥ɱ˰˰ʪɱʳɱʶ˰ Ɉ˞ɱɈ˥ Ɉʶɫ ˥Ɉʳ˛ʪɱ ˥ɱʪɱɥ˰ʓˀʶ G˰ʎʶʓɥ
ʅɱˀʅ˞Ɉ˛ʎ̘ ʳɈ̘ ɤɱ ɈϷɱɥ˰ɱɫ ɤ̘ ˛Ɉ˥˰ ɥˀʶЇʓɥ˰ ʶɈ˰ʓˀʶ ɤ˹ʓʪɫʓʶʅ ˛ˀʪʓɥʓɱ˥ Ɉʶɫ ˀ˰ʎɱ˞ ˛ˀʪʓ˰ʓɥɈʪ ʄˀ˞ɥɱ˥
āʎʓʪɱ ˰ʎɱ˞ɱ ʓ˥ ʶˀ ˛ɱ˞ʄɱɥ˰ ˥ˀʪ˹˰ʓˀʶ ˰ˀ ˰ʎʓ˥ ʓ˥˥˹ɱ ̒ɱ ˞˹ʶ ˞ˀɤ˹˥˰ʶɱ˥˥ ɥʎɱɥʥ˥ ˹˥ʓʶʅ ˰ɱʳ˛ˀ˞Ɉʪʪ̘ ˥˰Ɉɤʪɱ
ʅ˞ʓɫ ɥɱʪʪ˥ Ɉ˥ ˹ʶʓ˰˥ ˀʄ ɈʶɈʪ̘˥ʓ˥

ⱬ gʄ ʄˀ˞ ɱ̗Ɉʳ˛ʪɱ ˰̒ˀ ʳɈ˛˥ ɥˀʶ˰Ɉʓʶ ˰ʎɱ :Ɉ̑Ɉ˞ʓɈʶ ɫʓɈʪɱɥ˰ ̒ʎʓʪɱ ˰̒ɱʶ˰̘ ʳɈ˛˥ ɫɱ˛ʓɥ˰ Zɱ˞ʳɈʶ˥ ˰ʎɱ Zɱ˞ʳɈʶ˥ Ɉ˞ɱ
ʪʓ˥˰ɱɫ Ɉ˥ ˞ɱʪɱ̑Ɉʶ˰ ʅ˞ˀ˹˛ Ɉʶɫ ˥˹ɤ˥˹ʳɱ Ɉʪʪ ɫʓɈʪɱɥ˰˥ gʶ ˀ˰ʎɱ˞ ɥɈ˥ɱ˥ ʳˀ˞ɱ ɫʓ˥ɈЈ˞ɱʅɈ˰ɱ ɥɈ˰ɱʅˀ˞ʓɱ˥ Ɉ˞ɱ ɥʎˀ˥ɱʶ ;˞ˀɈ˰˥
Öɱ˞ɤʓɈʶ˥ Ɉʶɫ :ˀ˥ʶʓɈʥ˥ Ɉ˛˛ɱɈ˞ ˀʶ ʳɈʶ̘ ʳˀ˞ɱ ʳɈ˛˥ ˰ʎɈʶ ɫˀɱ˥ ˰ʎɱ ɈЈ˞ɱʅɈ˰ɱ Öˀ˹˰ʎ ÖʪɈ̑ʓɥ ʪɈʶʅ˹Ɉʅɱ ʄɈʳʓʪ̘

Ɑ áˀ Ɉɫɫ˞ɱ˥˥ ɥˀʶɥɱ˞ʶ˥ ˰ʎɈ˰ Ɉɥɥ˹˞Ɉ˰ɱʪ̘ ˞ɱЇɱɥ˰ʓʶʅ ˰ɱʳ˛ˀ˞Ɉʪ ɥʎɈʶʅɱ ʓʶ ɱ˰ʎʶʓɥ ˥ɱ˰˰ʪɱʳɱʶ˰˥ ɥˀʳɱ˥ Ɉ˰ ˰ʎɱ ɥˀ˥˰ ˀʄ
ʓʶ˰˞ˀɫ˹ɥʓʶʅ ɱʶɫˀʅɱʶɱʓ˰̘ ˛˞ˀɤʪɱʳ˥ ˰ˀ ˀ˹˞ ɈʶɈʪ̘˥ɱ˥ ̒ɱ ˞˹ʶ ˞ˀɤ˹˥˰ʶɱ˥˥ ɥʎɱɥʥ˥ ˀʶʪ̘ ˞ɱʪ̘ʓʶʅ ˀʶ ˰ʎɱ ɱɈ˞ʪʓɱ˥˰ Ɉ̑ɈʓʪɈɤʪɱ
ʳɈ˛˥

ⱬ



±˹˞ ʎʓ˥˰ˀ˞ʓɥɈʪ ʳɈ˛˥ ʳʓʅʎ˰ Ɉʪ˥ˀ ʳʓ˥˥ ˥ʳɈʪʪ Ɉʶɫ ɱ̗˰ʓʶɥ˰ ʅ˞ˀ˹˛˥ ˰ʎɈ˰ ̒ɱ˞ɱ Ɉ˥˥ʓʳʓʪɈ˰ɱɫ ʓʶ˰ˀ
ɤ˞ˀɈɫɱ˞ ʶɈ˰ʓˀʶɈʪ ˀ˞ ʪʓʶʅ˹ʓ˥˰ʓɥ ɥɈ˰ɱʅˀ˞ʓɱ˥ ˥ Ɉ ˞ɱ˥˹ʪ˰ ʪɈ˞ʅɱ Ɉʶɫ ˛ˀʪʓ˰ʓɥɈʪʪ̘ ʳˀɤʓʪʓ̢ɱɫ ɱ˰ʎʶʓɥʓ˰ʓɱ˥
Ɉ˞ɱ ʪʓʥɱʪ̘ ˰ˀ ɤɱ ˀ̑ɱ˞˞ɱ˛˞ɱ˥ɱʶ˰ɱɫ ʓʶ ˀ˹˞ ˥Ɉʳ˛ʪɱ Öʓʶɥɱ ˰ʎɱ˥ɱ ʅ˞ˀ˹˛˥ Ɉ˞ɱ ɤʓЈɱ˞ Ɉʶɫ ʳˀ˞ɱ ʪʓʥɱʪ̘ ˰ˀ
ɤɱ Ɉɥ˰ʓ̑ɱ ʓʶ ˛ˀʪʓ˰ʓɥ˥ ˰ʎɱ̘ ɥɈʶ ɤɱ ɱ̗˛ɱɥ˰ɱɫ ˰ˀ ʎɈ̑ɱ Ɉ ʎʓʅʎɱ˞ ɤɈ˥ɱʪʓʶɱ ˞ʓ˥ʥ ˀʄ ʳɈʥʓʶʅ ˥ɱɥɱ˥˥ʓˀʶʓ˥˰
ɥʪɈʓʳ˥ ˀ˞ ɤɱʓʶʅ ʓʶ̑ˀʪ̑ɱɫ ʓʶ ˰ɱ˞˞ʓ˰ˀ˞ʓɈʪ ɥˀʶЇʓɥ˰ gʄ ˞ɱʪɱ̑Ɉʶ˰ ˰ʎʓ˥ ˥ɱʪɱɥ˰ʓˀʶ ʓ˥˥˹ɱ ˥ʎˀ˹ʪɫ ʳɈʥɱ ʓ˰
ʎɈ˞ɫɱ˞ ˰ˀ ʓɫɱʶ˰ʓʄ̘ ɱϷɱɥ˰˥ ˀʶ ɥˀʶЇʓɥ˰ Ɉʶɫ ˥ɱ˛Ɉ˞Ɉ˰ʓ˥ʳ
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āɱ ̑ɈʪʓɫɈ˰ɱ ˰ʎɱ ͍˹Ɉʪʓ˰̘ ˀʄ ˰ʎɱ ʳɈʓʶ ˥˛Ɉ˰ʓɈʪ ˞Ɉʓʪ̒Ɉ̘ ɫɈ˰Ɉ ˹˥ʓʶʅ Ɉ ˥ɱ˰ ˀʄ ʎɈʶɫ ʅɱˀɥˀɫɱɫ ʎʓ˥˰ˀ˞ʓɥɈʪ
˞Ɉʓʪ̒Ɉ̘ ʳɈ˛˥ ʄˀ˞ ˹˥˰˞ʓɈ b˹ʶʅɈ˞̘ āɱ ɥˀʪʪɱɥ˰ɱɫ Ɉ ˰ˀ˰Ɉʪ ˀʄ Ⱬⱬ ʳɈ˛˥ ʄˀ˞ ⱫⱵⱲⱲ ⱫⱵⱳⱱ ⱫⱵⱳⱶ ⱫⱵⱴⱪ
ⱫⱵⱴⱳ ⱫⱵⱵⱫ ⱫⱵⱵⱱ ⱫⱵⱵⱲ ⱫⱶⱶⱫ ⱫⱶⱶⱲ ⱫⱶⱪⱫ ʄ˞ˀʳ ˰ʎɱ Ï˹ʳ˥Ɉ̘ ʎʓ˥˰ˀ˞ʓɥɈʪ ʳɈ˛ ɥˀʪʪɱɥ˰ʓˀʶ ⱱ GɈɥʎ ʳɈ˛
ʓ˥ ʅɱˀ˞ɱʄɱ˞ɱʶɥɱɫ Ɉʶɫ ʓ˰˥ ˞Ɉʓʪ̒Ɉ̘ ʪʓʶɱ˥ ɫ˞Ɉ̒ʶ ̒ʓ˰ʎ ˰ʎɱ ʎɱʪ˛ ˀʄ ɥˀʶ˰ɱʳ˛ˀ˞Ɉ˞̘ ±˛ɱʶÖ˰˞ɱɱ˰¥Ɉ˛˥
˞Ɉʓʪ˞ˀɈɫ ɫɈ˰Ɉ ϵʓ˥ ʎɱʪ˛˥ ʓʳ˛˞ˀ̑ʓʶʅ ˰ʎɱ ˛˞ɱɥʓ˥ʓˀʶ ˀʄ ʪʓʶɱ˥ Ɉʶɫ ˀʶʪ̘ ʓʶ ʄɱ̒ ɥɈ˥ɱ˥ Ɉɫɫʓ˰ʓˀʶɈʪ ʪʓʶɱ˥
ʶɱɱɫɱɫ ˰ˀ ɤɱ ɫ˞Ɉ̒ʶ ɤ̘ ʎɈʶɫ

˥ Ɉ І˞˥˰ ̑ʓ˥˹Ɉʪ ̑ɈʪʓɫɈ˰ʓˀʶ ɱ̗ɱ˞ɥʓ˥ɱ ̒ɱ ɥˀʳ˛Ɉ˞ɱ ˰ʎɱ ʳɈʓʶ ˞Ɉʓʪ̒Ɉ̘ ɫɈ˰Ɉ˥ɱ˰ ʎɱʶɥɱʄˀ˞˰ʎ
ÏÖʎɈ˛ɱ˥ ˰ˀ ˰ʎɱ ʎɈʶɫ ɫ˞Ɉ̒ʶ ˹˥˰˞ˀ b˹ʶʅɈ˞ʓɈʶ ʪʓʶɱ˥ ϵɱ ʪɱЅ ʎɈʶɫ ˛ʪˀ˰˥ ʓʶ Yʓʅ˹˞ɱ ⱬ ˀ̑ɱ˞
ʪɈ̘ ˰ʎɱ ˰̒ˀ ˥ɱ˰˥ ˀʄ ʪʓʶɱ˥ ʄˀ˞ ⱱ ̘ɱɈ˞˥ ⱫⱵⱲⱲ ⱫⱵⱴⱪ ⱫⱵⱵⱱ Ɉʶɫ ⱫⱶⱪⱫ ϵɱ ɥˀʳ˛Ɉ˞ʓ˥ˀʶ˥ ˥˹Јɱ˥˰ ˰ʎɈ˰
ÏÖʎɈ˛ɱ˥ ɥˀ˞˞ɱɥ˰ʪ̘ ʓɫɱʶ˰ʓІɱ˥ ˰ʎɱ ʳɈʓʶ ˞Ɉʓʪ ʪʓʶɱ˥ ʓʶ ˹˥˰˞ʓɈ b˹ʶʅɈ˞̘ gʄ Ɉʶ̘˰ʎʓʶʅ ʓ˰ ˥ˀʳɱ̒ʎɈ˰
˹ʶɫɱ˞ɱ˥˰ʓʳɈ˰ɱ˥ ˰ʎɱ ɫɱʶ˥ʓ˰̘ ˀʄ ˞Ɉʓʪ ɥˀʶʶɱɥ˰ʓˀʶ˥ ɱ˥˛ɱɥʓɈʪʪ̘ ʓʶ ⱫⱶⱪⱫ

˥ Ɉ ˥ɱɥˀʶɫ ˥˰ɱ˛ ̒ɱ ˥Ɉʳ˛ʪɱ ˛ˀʓʶ˰˥ ˀʶ ˰ʎɱ ʎɈʶɫ ɫ˞Ɉ̒ʶ ʪʓʶɱ˥ ɥʓ˞ɥɈ ɱ̑ɱ˞̘ ʥʓʪˀʳɱ˰ɱ˞ Ɉʶɫ ɱ˥
˰ʓʳɈ˰ɱ ˰ʎɱ Ɉ̑ɱ˞Ɉʅɱ ɫʓ˥˰Ɉʶɥɱ ˀʄ ˰ʎɱ˥ɱ ˛ˀʓʶ˰˥ ˰ˀ ˰ʎɱ ʶɱɈ˞ɱ˥˰ ÏÖʎɈ˛ɱ˥ ʪʓʶɱ Ɉ˥ ̒ɱʪʪ Ɉ˥ ɥˀʳ˛˹˰ʓʶʅ
˰ʎɱ ˥ʎɈ˞ɱ ˀʄ ˛ˀʓʶ˰˥ ˰ʎɈ˰ ʪʓɱ ̒ʓ˰ʎʓʶ Ɉ Ⱳ Ɉʶɫ Ɉ Ⱬⱪ ʥʓʪˀʳɱ˰ɱ˞ ɤ˹Ϸɱ˞ Ɉ˞ˀ˹ʶɫ ÏÖʎɈ˛ɱ˥ ʪʓʶɱ˥ ϵɱ˥ɱ
˰̒ˀ ʳɱ˰˞ʓɥ˥ ˥ʎˀ˹ʪɫ ʅʓ̑ɱ Ɉ ͍˹Ɉʶ˰ʓ˰Ɉ˰ʓ̑ɱ ʳɱɈ˥˹˞ɱ ˀʄ ˰ʎɱ ˰̒ˀ ʪʓʶɱ ˥ɱ˰˥ Ɉʅ˞ɱɱʳɱʶ˰ ϵɱ ˞ʓʅʎ˰ ʎɈʶɫ
˛ʪˀ˰˥ ʓʶ Yʓʅ˹˞ɱ ⱬ ɫɱ˥ɥ˞ʓɤɱ ˰ʎɱ ˛ˀʓʶ˰˥ Ɉʶɫ ɤ˹Ϸɱ˞˥ ϵɱ ˛ʪˀ˰ ˥˹ɤ˰ʓ˰ʪɱ˥ ˞ɱ˛ˀ˞˰ ˰ʎɈ˰ ʳˀ˞ɱ ˰ʎɈʶ Ⱶⱪ
˛ɱ˞ɥɱʶ˰ ˀʄ ˛ˀʓʶ˰˥ Ɉ˞ɱ ʶɱ˥˰ɱɫ ̒ʓ˰ʎʓʶ Ⱳ ʥʓʪˀʳɱ˰ɱ˞˥ ʄ˞ˀʳ ˰ʎɱ ˹˥˰˞ˀ b˹ʶʅɈ˞ʓɈʶ ʪʓʶɱ˥ Ɉʶɫ ʳˀ˞ɱ
˰ʎɈʶ ⱶⱪ ˛ɱ˞ɥɱʶ˰ ʪʓɱ ̒ʓ˰ʎʓʶ Ⱬⱪ ʥʓʪˀʳɱ˰ɱ˞˥

Yʓʅ˹˞ɱ Ɑ Ɉʪ˥ˀ ˛˞ˀ̑ʓɫɱ˥ ˰ʎɱ ˰˞ɱʶɫ˥ ˀʄ ˰ʎɱ˥ɱ ˥˰Ɉ˰ʓ˥˰ʓɥ˥ ˀ̑ɱ˞ ˰ʓʳɱ Ìʪˀ˰ ⱭɈ ʓʶɫʓɥɈ˰ɱ˥ ˰ʎɈ˰ ˰ʎɱ
ɫʓ˥˰Ɉʶɥɱ ˀʄ ˰ʎɱ ˞Ɉʓʪ ʪʓʶɱ˥ ɥˀʶ˰Ɉʓʶɱɫ ʓʶ ˰ʎɱ ˰̒ˀ ˞Ɉʓʪ̒Ɉ̘ ɫɈ˰Ɉ˥ɱ˰˥ ʓ˥ Ɉ˰ ʓ˰˥ ʎʓʅʎɱ˥˰ ʓʶ ⱫⱵⱳⱱ ̒ʓ˰ʎ
Ɉɤˀ˹˰ ⱳ ʥʓʪˀʳɱ˰ɱ˞˥ ˀʶ Ɉ̑ɱ˞Ɉʅɱ Ɉʶɫ ʓ˰ ɫɱɥ˞ɱɈ˥ɱ˥ ˀ̑ɱ˞ ˰ʓʳɱ ˥ Ɉ ˞ɱ˥˹ʪ˰ ˰ʎɱ ˥ʎɈ˞ɱ ˀʄ ˛ˀʓʶ˰˥ Ɉʪˀʶʅ
ÏÖʎɈ˛ɱ˥ ̒ʓ˰ʎʓʶ Ⱳ Ɉʶɫ Ⱬⱪ ʥʓʪˀʳɱ˰ɱ˞˥ ʄ˞ˀʳ ˰ʎɱ ˹˥˰˞ˀ b˹ʶʅɈ˞ʓɈʶ ʪʓʶɱ˥ ʓʶɥ˞ɱɈ˥ɱ˥ ˀ̑ɱ˞ ˰ʓʳɱ

Ìʪˀ˰˥ ʓʶ Yʓʅ˹˞ɱ Ɑ ˛ʪˀ˰ ˰ʎɱ Ɉ̑ɱ˞Ɉʅɱ ɫʓ˥˰Ɉʶɥɱ ɤɱ˰̒ɱɱʶ ˞Ɉʓʪ ʪʓʶɱ˥ Ɉʶɫ ˰ʎɱ ˥ʎɈ˞ɱ ˀʄ ˛ˀʓʶ˰˥ ˀʶ ˰ʎɱ
ʎɈʶɫ ɫ˞Ɉ̒ʶ ʪʓʶɱ˥ ˰ʎɈ˰ ʄɈʪʪ ̒ʓ˰ʎʓʶ Ⱬⱪ ʥʓʪˀʳɱ˰ɱ˞˥ ʄ˞ˀʳ ÏÖʎɈ˛ɱ˥ ʪʓʶɱ˥ :ˀ˰ʎ ˥˰Ɉ˰ʓ˥˰ʓɥ˥ ˥ʎˀ̒ ʄɈʓ˞ʪ̘
ʪˀ̒ ɱ˞˞ˀ˞ ˞Ɉ˰ɱ˥ gʶ ˛Ɉ˞˰ʓɥ˹ʪɈ˞ ˰ʎɱ ˥ʎɈ˞ɱ ˀʄ ˛ˀʓʶ˰˥ ̒ʓ˰ʎʓʶ ˰ʎɱ Ⱬⱪ ʥʓʪˀʳɱ˰ɱ˞ ɤ˹Ϸɱ˞ ˥ʎˀ̒˥ ʄɈʓ˞ʪ̘
ʎʓʅʎ ɥˀʶ˥ʓ˥˰ɱʶɥ̘ ˀ̑ɱ˞ Ɉʪʪ ˀɤ˥ɱ˞̑ɱɫ ̘ɱɈ˞˥ Ɉ˥ ʳˀ˞ɱ ˰ʎɈʶ ⱴⱲ ˛ɱ˞ɥɱʶ˰ ˀʄ Ɉʪʪ ˛ˀʓʶ˰˥ Ɉ˞ɱ ̒ʓ˰ʎʓʶ ˰ʎɱ
ɤ˹Ϸɱ˞ Ɉ˞ɱɈ

ⱱ Öɱɱ ʎ˰˰˛˥ ̒̒̒ ɫɈ̑ʓɫ˞˹ʳ˥ɱ̘ ɥˀʳ

Ɑ
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