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ראיות מדעיות במשפט

–‰ ÏÈÙÂ¯Ù  ˙ÂÈ„ÂÁÈÈ ÏÚDNA

‰·Á¯ ‰ÈÒÂÏÎÂ‡· ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù Ï˘ ˙·˘ÁÂÓÓ ‰ÈˆÏÂÓÈÒÓ ˙Â‡ˆÂ˙Â ‰È¯Â‡È˙

Ë¯ÙÏ‰ ÈÎ„¯Ó™

¯Èˆ˜˙

˙È¯˜Ó ‰Ó‡˙‰ ˙Â¯·˙Ò‰ Ï˘ ˙ÂÚÓ˘Ó‰ ˙‡ ˙Â·˘ÁÂÓÓ ˙ÂÈˆÏÂÓÈÒÂ ÌÈÈË¯Â‡È˙ ÌÈ·Â˘ÈÁ ˙ÂÚˆÓ‡· ˘ÈÁÓÓ ‰Ê ¯˜ÁÓ

–‰ ˙ÈÈ‡¯·DNA®‡© ∫˙ÂÏ‡˘ È˙˘ ÏÚ ‰ÂÚ ¯˜ÁÓ‰ ÆÏÈÙÂ¯Ù‰ ˙ÂÈ„ÂÁÈÈ ÏÚ ‰Ê¯Î‰Ï ÌÈÈËÂÂÏ¯‰ ÌÈÈËÓ˙Ó‰ ÌÈ‡˙‰ ˙‡Â 

®·© ø‰‰Ê ÈË‚ ÏÈÙÂ¯Ù Ì‰Ï ¯˘‡ Ï‡¯˘È ˙È„Ó ˙ÈÈÒÂÏÎÂ‡ Ï„Â‚Î ‰Ï„Â‚˘ ‰ÈÒÂÏÎÂ‡· ˘È ßÂÎÂ ˙ÂÈ˘ÈÏ˘ ¨Ì„‡ È· ˙Â‚ÂÊ ‰ÓÎ

Ú˘ÙÓ ‰‡ˆÂ˙Î ÏÏÙÂÈ ¨˙ÂÈÂ˘¯‰ È„È·˘ ÏÂ„‚ ÌÈÂ˙ ¯‚‡Ó· ÈÂˆÓ ÂÏ˘ ÈË‚‰ ÏÈÙÂ¯Ù‰˘ Ì„‡˘ ˙È˘ÓÓ ˙Â¯˘Ù‡ ‰˘È Ì‡‰

˙È„Â‰È ‰ÈÒÂÏÎÂ‡· ÌÈÈË‚‰ ÌÈÏÈÙÂ¯Ù‰ ¯Â˜Ó ÈÎ ‡È‰ ¯˜ÁÓ‰ ˙Á‰ ø¯‚‡Ó· ‡ˆÓ ‡Ï ÂÏ˘ ÈË‚‰ ÏÈÙÂ¯Ù‰˘ Ì„‡ ÚˆÈ·˘

˜¯ ˙ÂÂ‰Ó ˙Â‡ˆÂ˙‰ ÍÎ·Â ¨‰„·ÚÓ ˙Â‡È‚˘Â ‰ÁÙ˘Ó ˙·¯˜ ¨˙ÂÈÒÂÏÎÂ‡–˙˙ Ï˘ ÌÂÈ˜ ÔÂ·˘Á· ‡È·Ó ÂÈ‡ ¯˜ÁÓ‰ Æ˙È‚ÂÓÂ‰

ÔÎÂ ˙ÂÈË¯Â‡È˙ ˙Â‡ˆÂ˙· ¯˜ÁÓ· ˘ÂÓÈ˘ ‰˘Ú ‰Â˘‡¯‰ ‰Ï‡˘‰ ÏÚ ˙ÂÚÏ È„Î Æ¯˜ÁÓ‰ ˙ÂÏ‡˘ ÏÚ ˙Â·Â˘˙Ï ÔÂ˙Á˙ ÌÒÁ

˙È„Â‰È‰ ‰ÈÒÂÏÎÂ‡· ÌÈÏÏ‡ ˙ÂÁÈÎ˘Ï Ì‡˙‰· ·˘ÁÓ ˙ÎÂ˙ È„È ÏÚ Â· ¯˘‡ ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù Ï˘ ˙·˘ÁÂÓÓ ‰ÈˆÏÂÓÈÒ·

˙ÂÁÈÎ˘ ÈÙ ÏÚ ÌÈ‚ÏÙ˙Ó ¯˘‡Â ÌÈ¯˙‡ ‰Ú˘˙Ó ÌÈ·Î¯ÂÓ‰ ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù ÔÂÈÏÈÓ ∑ ·¯˜· ÈÎ ‡ˆÂÓ ¯˜ÁÓ‰ ÆÏ‡¯˘È·

˙ÂÈÚÈ·¯ ‰ÓÎÂ ˙ÂÈ˘ÈÏ˘ ˙Â‡Ó ˘È ¨ÌÎÂ˙· ÆÌÈ‰Ê ÌÈÏÈÙÂ¯Ù ˙Â‚ÂÊ ±¥¨∏∂µ–Î ÚˆÂÓÓ· ˘È ¨Ï‡¯˘È· ˙È„Â‰È ‰ÈÒÂÏÎÂ‡· ÌÈÏÏ‡

Ï˘ ÌÂˆÚ ¯ÙÒÓ ˘È ¨„·Ï· ÌÈ¯˙‡ ‰˘È˘Ó ÌÈ·Î¯ÂÓ‰ ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù ÏÚ ¯·Â„Ó ¯˘‡Î ÆÌÈ‰Ê ÌÈÏÈÙÂ¯Ù Ï˘ ˙Â„„Â·

˘Ó˙˘Ó ¯˜ÁÓ‰ ¨‰ÈÈ˘‰ ‰Ï‡˘‰ ˙‡ ¯Â˙ÙÏ È„Î ÆÌ„‡ È· ˙Â‡ÓÏ Û˙Â˘Ó ‰È‰È ÈË‚ ÏÈÙÂ¯Ù˘ ÏÂÎÈ ¨Ë¯Ù·Â ˙ÂÈÂÏÈÙÎ

‰·Â˘˙‰ ÆÌÈÈË‚ ÌÈÏÈÙÂ¯Ù ÔÂÈÏÈÓ ÏÈÎÓ‰ ¯‚‡Ó ÏÂÓÏ ÌÈ·¯ ÌÈÚ˘Ù ˙¯È˜Á Ï˘ ˙·˘ÁÂÓÓ ‰ÈˆÏÂÓÈÒ·Â ÌÈÈË¯Â‡È˙ ÌÈÏÎ·

‰‡ˆÂ˙Î ¨ÏÂ„‚ ÌÈÂ˙ ¯‚‡Ó· ÈÂˆÓ ÂÏ˘ ÈË‚‰ ÏÈÙÂ¯Ù‰˘ Ì„‡ ˙ÏÏÙ‰Ï ˙È˘ÁÂÓ ˙Â¯˘Ù‡ ˙ÓÈÈ˜˘ ‡È‰ ‰ÈÈ˘‰ ‰Ï‡˘Ï

ÌÈ„¯‡ÈÏÈÓÏ ˙Á‡ ˙È¯˜Ó‰ ‰Ó‡˙‰‰ ˙Â¯·˙Ò‰ ¯˘‡Î Ì‚ ¨¯‚‡Ó· ‡ˆÓ ‡Ï ÂÏ˘ ÈË‚‰ ÏÈÙÂ¯Ù‰˘ Ì„‡ ÚˆÈ·˘ Ú˘ÙÓ

ÌÈÏÈÙÂ¯Ù ¯Â·Ú ®‡© ∫ÔÈ‰ ¯˜ÁÓ‰Ó ˙ÂÏÂÚ‰ ˙ÂÙÒÂ ˙Â‡ˆÂ˙‰ ÆÌÈ¯˙‡ ‰Ú˘˙Ó ÌÈ·Î¯ÂÓ‰ ÌÈÏÈÙÂ¯Ù· ¯·Â„Ó˘ Ì‚Â ÌÈ·¯

ÌÈÏÈÙÂ¯Ù ¯Â·Ú Æ‰‰Ê ÌÈÏÈÙÂ¯Ù ‚ÂÊ ‡ˆÓÈÈ ÌÈÏÈÙÂ¯Ù ±¨±¥∞ ·¯˜· ¯·Î ÈÎ ÚˆÂÓÓ· ‰Ùˆ ÌÈ¯˙‡ ‰˘È˘Ó ÌÈ·Î¯ÂÓ‰ ÌÈÈË‚

ÚÂ·˜Ï È„Î ®·© Æ‰‰Ê ÌÈÏÈÙÂ¯Ù ‚ÂÊ ‡ˆÓÈÈ ÌÈÏÈÙÂ¯Ù µ∑¨¥±≥ ·¯˜· ¯·Î ÈÎ ÚˆÂÓÓ· ‰Ùˆ ÌÈ¯˙‡ ‰Ú˘˙Ó ÌÈ·Î¯ÂÓ‰ ÌÈÈË‚

È· „¯‡ÈÏÈÓ ‰Ú·˘Î ÏÈÎÓ‰ ı¯‡‰ ¯Â„Î ÏÎ· ÌÈ‰Ê ÌÈÏÈÙÂ¯Ù ˙Â‚ÂÊ ∞Æ∞± ˜¯ ÂÈ‰È ÚˆÂÓÓ·˘ ÔÙÂ‡· ÈË‚ ÏÈÙÂ¯Ù Ï˘ ˙ÂÈ„ÂÁÈÈ

 Ï˘ ˙ÚˆÂÓÓ ˙È¯˜Ó ‰Ó‡˙‰ ˙Â¯·˙Ò‰· Í¯Âˆ ˘È Ì„‡-22
4.08x10ÔÙÂ‡· ÈË‚ ÏÈÙÂ¯Ù Ï˘ ˙ÂÈ„ÂÁÈÈ ÚÂ·˜Ï È„Î ®‚© Æ

˙Â¯·˙Ò‰· Í¯Âˆ ˘È ı¯‡‰ ÌÈ·˘Â˙ ÔÂÈÏÈÓ ‰Ú·˘Î ‰ÂÓ‰ „·Ï· Ï‡¯˘È· ‰Ï‡Î ÌÈÏÈÙÂ¯Ù ˙Â‚ÂÊ ∞Æ∞± ˜¯ ÂÈ‰È ÚˆÂÓÓ·˘

 Ï˘ ˙ÚˆÂÓÓ ˙È¯˜Ó ‰Ó‡˙‰-16
4.08x10ÌÈ‡ ÌÈ¯˙‡ ‰Ú˘˙Ó ÌÈ˜ÙÂÓ‰ ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù ÈÎ ÔÈ‰ ¯˜ÁÓ‰ ˙Â˜ÒÓ Æ

¨‰Ó‡˙‰·Â ‰˜È„·‰ ˙Úˆ·˙Ó Ì‰· ÌÈ¯˙‡‰ ¯ÙÒÓ ˙‡ ÏÈ„‚‰Ï ˘È ÔÎÏÂ ÈË‚‰ ÏÈÙÂ¯Ù‰ ˙ÂÈ„ÂÁÈÈ ˙‡ ÚÂ·˜Ï È„Î ÌÈ˜ÈÙÒÓ

‡ÂˆÓÏ ˙ÂÈÂ˘¯‰ ÏÚ ÈÎ ˙ÙÒÂ ‰˜ÒÓ Æ‰ÈÒÂÏÎÂ‡· ¨ÌÈÙÒÂ‰ ÌÈ¯˙‡· ÌÈÏÏ‡‰ ˙ÂÁÈÎ˘ ÏÚ ÌÈÂ˙ ˜ÙÒÈ ¯˘‡ ¯˜ÁÓ Úˆ·Ï

ÌÈ¯˜ÂÁÏ ¯˘Ù‡˙ ¨È˘ „ˆÓÂ ¯‚‡Ó· ÈÂˆÓ Ì‰Ï˘ ÈË‚‰ ÏÈÙÂ¯Ù‰ ¯˘‡ ÌÈ˘‡‰ ˙ÂÈË¯Ù ÏÚ ¯ÂÓ˘˙ „ÁÓ ¯˘‡ Í¯„‰ ˙‡

Æ¯‚‡Ó· ÌÈÈÂˆÓ‰ ÌÈÂ˙‰ ÏÂÓÏ ˙ÈÊ¯ÂÙ‰ ‰È¯Â‡È˙‰ ˙‡ ÔÂÁ·Ï
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Æ‡‰Ó„˜‰

–‰ ˙ÈÈ‡¯· ˙˜ÒÂÚ‰ ˙Â¯ÙÒ·DNAÆ‰¯È·Ú· „Â˘Á ˙‡ÈˆÓ Ï˘ ˙ÂÈÂ¯˘Ù‡ È˙˘· ÔÂ„Ï Ï·Â˜Ó ¨±˙ÂÓÈ‡‰ ‰¯˜Ó ‰ÂÎÓ ˙Á‡‰ 

©confirmation caseÆ®≤˙‡ ÏÂÏ˘Ï Â‡ ˙Ó‡Ï ‰˜È„·‰ ˙¯ËÓÂ ÈÏÈÏÙ ÚÂ¯È‡Ï „Â˘Á ˙Â¯˘Â˜ ˙ÂÓÈÂÒÓ ˙ÂÈ‡¯ ¨‰Ê ‰¯˜Ó· 

˙¯ÈÊÓ ‰Á˜Ï˘ ‰ÓÈ‚„‰Ó ˜ÙÂ‰˘ ÈÙÎ ÔÈÈ¯·Ú‰ Ï˘ ÈË‚‰ ÏÈÙÂ¯Ù‰ ¯˘‡Î ˙¯Á‡ ˙Â¯˘Ù‡ ÆÔÈÈ¯·Ú‰ ‡Â‰ „Â˘Á‰˘ ˙Â¯˘Ù‡‰

 ÌÈ˙ÈÚÏ ‰ÂÎÓ „Â˘ÁÏ ÂÊÎ ‰Ú‚‰ ˙¯Âˆ Æ‰‰Ê ÈË‚ ÏÈÙÂ¯Ù ÂÏ ¯˘‡ „Â˘Á ‡ˆÓÂ ¨ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù ¯‚‡Ó· ˜¯Ò ¨Ú˘Ù‰Cold Hit

 Â‡"trawl case"Æ≥–‰ ˙˜È„· „·ÏÓ ˙ÂÈ‡¯ ¯„ÚÈ‰· ÌÈÓÈÂÒÓ ÌÈ¯˜Ó· ÔÈÈÙ‡˙‰Ï ÏÂÏÚ ¨È˘‰ ‰¯˜Ó‰ DNAÆ„Â˘Á Â˙Â‡ ÈÙÏÎ ¨

–‰ ˙ÈÈ‡¯ ˜ÊÂÁ ¨ÌÏÂÚ·Â Ï‡¯˘È· ËÙ˘Ó‰ È˙··DNA© ˙È¯˜Ó‰ ‰Ó‡˙‰‰ ˙Â¯·˙Ò‰· ‡ËÂ·Ó Random Match Probability –

RMPÆÔÈÈ¯·Ú‰ ÏÈÙÂ¯ÙÏ Ì˘‡‰ ÏÈÙÂ¯Ù ÔÈ· ‰Ó‡˙‰ ‡ˆÓÈ˙ ¨Ú˘ÙÓ ÛÁ Ì„‡˘ Ô˙È‰· ÈÎ ˙Â¯·˙Ò‰‰ ‡È‰ ¨˙‡Ê ˙Â¯·˙Ò‰ Æ®¥

∫ÍÎ ÔÈ˘Á ËÙÂ˘‰ ·˙Î „‡ÓÁ Â·‡ „‡¯ÂÓ ÔÈÈÚ·

¨ÌÈÂÈÏÈÓ Ï˘ ˙ÂÁÈÎ˘· Û‡ ÍÎÂ ‰¯È·ÚÏ ÈÂÏÙ ¯Â˘˜Ï È„Î ‰· È„ ÌÈ„¯‡ÈÏÈÓ ÔÈ· „Á‡ Ï˘ ˙ÂÁÈÎ˘¢

¢Æ˙Â¯ÓÒÓ Ú·˜˘ Í¯Âˆ ÔÈ‡ ÌÏÂ‡Âµ

˙Ï‡˘ ¯˜ÁÓ· ‰Á· ¨‰¯È·ÚÏ ÈÂÏÙ ¯Â˘˜Ï È„Î ˙˜ÙÒÓ ÌÈÂÈÏÈÓ Ï˘ ÈÏÂ‡ Û‡Â ÌÈ„¯‡ÈÏÈÓ Ï˘ ˙ÂÁÈÎ˘ ÈÎ ˙‡Ê ‰ÚË ˙˜È„·Ï

˘È ÌÈÓ‡Â˙ ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù Ï˘ ßÂÎÂ ˙ÂÈÚÈ·¯Â ˙ÂÈ˘ÈÏ˘ ¨˙Â‚ÂÊ ‰ÓÎ ‰Ï‡˘‰ ÏÚ ‰ÂÚ ¯˜ÁÓ‰ ¨Ë¯Ù· ÆÈË‚‰ ÏÈÙÂ¯Ù‰ ˙ÂÈ„ÂÁÈÈ

Ï˘ ˙È¯ÓÂ ‰ÈˆÏÂÓÈÒ Ï˘ ‰¯Âˆ· Ô‰Â ˙ÈË¯Â‡È˙ ‰¯Âˆ· Ô‰ ‰˘Ú ¯·„‰ ÆÏ‡¯˘È ˙È„Ó ˙ÈÈÒÂÏÎÂ‡ Ï„Â‚Î ‰ÏÂ„‚ ‰ÈÒÂÏÎÂ‡·

˙È„Â‰È‰ ‰ÈÒÂÏÎÂ‡· ÌÈÏÏ‡ ˙ÂÁÈÎ˘Ï Ì‡˙‰· ÌÈ‚ÏÙ˙Ó‰ ¨ÌÈ¯˙‡ ‰Ú˘˙Â ‰˘È˘Ó ÌÈ·Î¯ÂÓ‰ ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù ÔÂÈÏÈÓ ‰Ú·˘

ÆÏ‡¯˘È·∂ ¯‚‡Ó ÏÂÓ Ï‡ ‰¯Ë˘Ó‰ È„È ÏÚ ÌÈ·¯ ÌÈÚ˘Ù ˙Â¯È˜Á Ï˘ ˙·˘ÁÂÓÓ ‰ÈˆÏÂÓÈÒ ‰Î¯Ú ¨ÔÎÓ ¯Á‡Ï DNAÔÂÈÏÈÓ ‰ÂÓ‰ 

‡ˆÓ‰ Ì„‡ Ï˘ ÈË‚ ÏÈÙÂ¯Ù˘ ˙ÈÏ‡È¯ ˙Â¯˘Ù‡ ‰˘È ¨‰Ï‡Î ˙Â·¯ ˙Â˜È¯Ò ÍÏ‰Ó· ÈÎ ˙Â‡¯Ó ‰ÈˆÏÂÓÈÒ‰ ˙Â‡ˆÂ˙ ÆÌÈÏÈÙÂ¯Ù

Æ¯‚‡Ó· ‡ˆÓ ‡Ï˘ ÔÈÈ¯·Ú Ï˘ ÈË‚ ÏÈÙÂ¯ÙÏ ‰‰Ê ‰È‰È ¯‚‡Ó‰ ÍÂ˙·

Æ·¯˜ÁÓ‰ ˙ÂÁ‰

∫˙ÂÏ‡˘ È˙˘ ÏÚ ‰ÂÚ ¯˜ÁÓ‰

Æ‡ø‰‰Ê ÈË‚ ÏÈÙÂ¯Ù Ì‰Ï ¯˘‡ Ï‡¯˘È ˙È„Ó ˙ÈÈÒÂÏÎÂ‡ Ï„Â‚Î ‰Ï„Â‚˘ ‰ÈÒÂÏÎÂ‡· ˘È ßÂÎÂ ˙ÂÈ˘ÈÏ˘ ¨Ì„‡ È· ˙Â‚ÂÊ ‰ÓÎ

 Æ·Ú˘ÙÓ ‰‡ˆÂ˙Î ÏÏÙÂÈ ¨˙ÂÈÂ˘¯‰ È„È·˘ ÏÂ„‚ ÌÈÂ˙ ¯‚‡Ó· ÈÂˆÓ ÂÏ˘ ÈË‚‰ ÏÈÙÂ¯Ù‰˘ Ì„‡˘ ˙È˘ÓÓ ˙Â¯˘Ù‡ ‰˘È Ì‡‰

ø¯‚‡Ó· ‡ˆÓ ‡Ï ÂÏ˘ ÈË‚‰ ÏÈÙÂ¯Ù‰˘ Ì„‡ ÚˆÈ·˘

∫‰Ï‡ Ô‰ ÈÁÎÂ‰ ¯˜ÁÓ‰ ÒÒÂ·Ó Ì‰ÈÏÚ ˙ÂÁ‰‰

Æ±Æ„·Ï· ˙È„Â‰È ˙È‚ÂÓÂ‰ ‰ÈÒÂÏÎÂ‡Ï ÌÈÎÈÈ˘ ÌÈÈË‚‰ ÌÈÏÈÙÂ¯Ù‰

± –‰ ˙˜È„·DNA¢ È˜ˆÂÏÙ Ì¯ÂÈÂ ¯ÏÂËÒ Ì˜ÈÁ‡ Â‡¯ ‰˜ÓÚ‰Ï Æ˙Â¯ÙÒ· ·¯ ËÂ¯ÈÙ·Â ˙Â·¯ ˙¯‡Â˙Ó D.N.A. ¢ÌÈ„Ú‰ ÔÎÂ„ ÏÚ ËÙ˘ÓÂ ‰‡ÂÙ¯¨≤µ 

 ¢˙ÂÈÊ¯ÂÙ ˙Â¯ËÓÏ ‡¢„ Ï˘ ‰ÊÈÏ‡¢ Í·¯Ó ‡Ò‡Â ÈÏÈÏ‚ ‰¯È Ì‚ Â‡¯ Æ®≤∞∞±© ±¥≥ÌÈÏÈÏÙ˙˜È„·· ˜ÒÂÚ‰ ˜ÏÁ‰ ˙‡ Ì‚ Â‡¯ Æ®±ππ±© ≤≤µ · 

DNA ∫˙ÂÈÚ„Ó ˙ÂÈ‡¯Ï È‡˜È¯Ó‡‰ ÍÈ¯„Ó·   487–576 (2nd ed., 2000)Reference Manual on Scientific EvidenceFed Judicial Ctr., Æ

≤, 97DNA Database Searches and the Legal Consumption of Scientific EvidencePeter Donnelly & Richard D Friedman, 

Mich. L. Rev. 931, 932 (1999).

≥ÆÌ˘

¥Why a Conviction Should Not  Be Based on a Single Piece of Evidence: A ProposalBoaz Sangero and Mordechai Halpert, 

, 48 Jurimetrics J. 43, 72 (2007)for Reformø‰„ÈÁÈ ˙ÈÚ„Ó ‰È‡¯ ÒÈÒ· ÏÚ ÚÈ˘¯‰Ï Ô˙È ÌÓÂ‡‰¢ ¨Ò„¯Ù ‰˘ÓÂ Ë¯ÙÏ‰ ÈÎ„¯Ó Ì‚ Â‡¯ ª

–Â Ú·ˆ‡‰ ˙ÚÈ·Ë ˙ÂÈ‡¯ Ï˘ ‰¯˜Ó‰DNA ¨¢ËÙ˘Ó ÈÂÈÚª®≤∞∞∑© ≥ππ Ï 

µ  π∑≤¥Ø∞≤ Ù¢ÚÏ‡¯˘È ˙È„Ó ß „Ó‡Á–Â·‡ „‡¯ÂÓÆÔÈ˘Á ËÙÂ˘‰ Ï˘ ÂÈ„–˜ÒÙÏ ≥µ ßÒÙ· ®≤∞∞≥© µµ≤ ¨‰¢Ò Í¯Î ÔÂÈÏÚ ÌÈÈ„ ¨

∂ „·Ï· ˙È„Â‰È‰ ‰ÈÒÂÏÎÂ‡· Â¯Á· ¨˙‡Ê ˙Â¯ÓÏ Æ‰ÈÒÂÏÎÂ‡Ï ‰ÈÒÂÏÎÂ‡Ó ‰Â˘ ÌÈÏÏ‡‰ ˙Â‚ÏÙ˙‰ ÆÌÈ·¯Ú Ì‚Â ÌÈ„Â‰È Ì‚ ÌÈÈÁ Ï‡¯˘È· ¨ÚÂ„ÈÎ

Æ„·Ï· ˙ÂË˘Ù‰ Í¯ÂˆÏ

Æ≤Æ‰ÁÙ˘Ó È·Â¯˜Â ˙ÂÈÒÂÏÎÂ‡–˙˙ Ï˘ ÔÂ·˘Á· ‰‡·‰ ÔÈ‡
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Æ≥Æ‰„·ÚÓ ˙Â‡È‚˘ Ï˘ ÔÂ·˘Á· ‰‡·‰ ÔÈ‡∑

‰È‡ ¯˘‡ ‚¯ÂÁ Á‡ Ï˘ ‰Ó¯· ‰ÁÙ˘Ó ˙·¯È˜ Ï˘ ˙Â¯˘Ù‡ Ì‚ ÔÎ˙È˙ ¨Ï˘ÓÏ ÍÎ Æ˙Â‡ÈˆÓ‰ ˙‡ ˙Â¯‡˙Ó ÔÈ‡ ‰Ï‡ ˙ÂÁ‰ ¨ÔÎ‡

ıÂÁÓ ÔÈÓ–ÈÒÁÈ ÌÂÈ˜Ó ‰‡ˆÂ˙Î ¨Ï˘ÓÏ© ·‡ ‡Â‰ ÈÎ ‰„·ÂÚÏ ÏÏÎ Ú„ÂÓ ÂÈ‡ Ì„‡ Ì‰· ÌÈ¯˜Ó ÂÎ˙ÈÈ ¨‰·È·ÒÏ ÏÏÎ ‰ÚÂ„È

˙ÂÁ‰ ÌÏÂ‡ ÆÈÏÈÏÙ‰ ËÙ˘ÓÏ „Â‡Ó ‰·Â˘Á ˙‡Ê ‰„·ÂÚ Æ·‡‰ ÈÓ ˙Â‡„ÂÂ· ˙Ú„ÂÈ ‰È‡ Ì‡‰ Ì‰· ÌÈ¯˜Ó ÂÎ˙ÈÈ ÔÎÂ ®ÔÈ‡Â˘ÈÏ

¨ÂÈÈ‰ ÆÏÚÂÙ· ‡ˆÓÈ˙˘ ˙ÂÓ‡˙‰‰ ˙ÂÓÎÏ ÔÂ˙Á˙ ÌÒÁ ˙ÂÂ‰Ó ¯˜ÁÓ‰ ˙ÂÏ‡˘Ï ˙Â·Â˘˙‰˘ ÔÙÂ‡· ˙ÂÈÏ‡ÓÈÈÓ Ô‰ ‰Ï‡ ¯˜ÁÓ

ÆÌ‰ÈÏÚ ÚÈ·ˆÓ ‰Ê ¯˜ÁÓ ˙Â‡ˆÂ˙˘ ‰Ï‡Ó ˙ÂÓ‡˙‰ ¯˙ÂÈÏ ˙Â‡ÈˆÓ· ‰Ùˆ Â‡

 Æ‚øÌ„‡ È· ÔÂÈÏÈÓ ‰Ú·˘ ‰ÂÓ‰ ‰ÈÒÂÏÎÂ‡ ·¯˜· ˘È ÌÈ‰Ê ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù ‰ÓÎ

 ÈÎ ‡È‰ ˙ÈÒÈÒ·‰ ‰Á‰‰DNAÆÈ„ÂÁÈÈ ‡Â‰ ¨ÌÈ‰Ê ÌÈÓÂ‡˙Ï Ë¯Ù ¨Ì„‡‰ È· Ïˆ‡ ∏–‰ ÏÎ ÂÈ‡ ÈË‚ ÏÈÙÂ¯Ù ÌÏÂ‡ DNA‡Ï‡ ¨

–‰ ˙ÏÂ˜ÏÂÓ· ÌÈ¯˙‡ ¯ÙÒÓÓ Ï·˜˙Ó‰ ÂÓÓ ‚ÂˆÈÈDNAÆπ·¯˜· ˘È ÌÈ‰Ê ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù ‰ÓÎ ¨¯˜ÁÓ‰ ˙Ï‡˘ ‰ÏÂÚ Ô‡ÎÓ 

ÌÈÏÏ‡ ˙ÂÁÈÎ˘ ÈÙ ÏÚ ÌÈ‚ÏÙ˙Ó‰ ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù· Â¯Á· ¨„·Ï· ‰Ê ¯˜ÁÓ Í¯ÂˆÏ øÏ‡¯˘È ˙È„Ó Ï„Â‚Î ‰Ï„Â‚˘ ‰ÈÒÂÏÎÂ‡

ÌÈÈ˙ÈÓ‡‰ ÌÈÂ˙‰ ÂÈ„È· ÂÈ‰È Ì‡ ˜¯ Ô˙È‰Ï ‰ÏÂÎÈ ˙‡Ê‰ ‰Ï‡˘Ï ˙˜ÈÂ„Ó ‰·Â˘˙ ÆÏ‡¯˘È· ˙È„Â‰È‰ ‰ÈÒÂÏÎÂ‡·±∞ÏÏÎ ÏÚ 

Æ˙‡Ê ˙ÂÓÎ ¨˙È¯ÓÂ ‰ÈˆÏÂÓÈÒ Ï˘ ‰¯Âˆ· Ô‰Â ˙ÈË¯Â‡È˙ ‰¯Âˆ· Ô‰ ÍÈ¯Ú‰Ï Ô˙È ¨˙‡Ê ˙Â¯ÓÏ Æ‰ÈÒÂÏÎÂ‡· ÌÈÈË‚‰ ÌÈÏÈÙÂ¯Ù‰

 ˙ÈË¯Â‡È˙‰ ˙ÚˆÂÓÓ‰ ˙ÂÓ‡˙‰‰ ˙ÂÓÎ ¨¯˜ÁÓ‰ ˙ÂÁ‰ ˙Á˙n ‰ÂÓ‰ ‰ÈÒÂÏÎÂ‡ ·¯˜· Ï·˜˘ ¨N˙ÈÈÙÂ‡Ó‰ ÌÈ˘‡ 

 ˙ÚˆÂÓÓ ˙È¯˜Ó ‰Ó‡˙‰ ˙Â¯·˙Ò‰·p∫‡È‰  ±±

(1)  =  
 x ( – 1)

2
 x n

N N
p

 Ï„Â‚· ‰ÈÒÂÏÎÂ‡· ˙ÚˆÂÓÓ‰ ÌÈÓ‡Â˙‰ ˙Â‚ÂÊ‰ ˙ÂÓÎ ¨¯ÓÂÏÎNÈÎ ÔÈÈˆ‡ Æ‰ÈÒÂÏÎÂ‡‰ ÏÂ„È‚ ÌÚ ÈÚÂ·È¯ ÔÙÂ‡· ·Â¯È˜· ‰ÏÂÚ 

ÌÈÓ‡Â˙ ˙Â‚ÂÊ ‰˘ÂÏ˘Î ·Â˘Á˙ ˙ÂÓ‡˙‰ ˙ÈÈ˘ÈÏ˘ ¨‰Ê ·Â˘ÈÁ·±≤ÆÈÏÂÎÂ ˙Â‚ÂÊ ‰˘È˘Î ·˘Á˙ ˙ÂÓ‡˙‰ ˙ÈÚÈ·¯ ¨ÔÙÂ‡ Â˙Â‡·Â ±≥¨ ±¥

Ï˘ ‰ËÂ˘Ù ‰Èˆ‡È¯‡Â ÏÚ ‰ÓÈ‚„‰Ï È˙¯Á· ¨ÔÁ·Ó ‰¯˜ÓÎÂ ¨‰ÂÎ ‡È‰ ¨‰˙ÂË˘Ù ˙Â¯ÓÏ ¨®±© ‰‡ÂÂ˘Ó ÈÎ ‡¯Â˜‰ ˙‡ ÚÎ˘Ï È„Î

Â·˘ ÌÂÈ Â˙Â‡· ˙„ÏÂ‰ ÌÂÈ ‰È‰È È‡¯˜‡ Ì„‡Ï˘ ˙Â¯·˙Ò‰‰ Æ˙„ÏÂ‰‰ ÌÂÈ ˙ÈÈÚ· — ˙Â¯·˙Ò‰ ˙¯Â˙· ˙¯ÎÂÓ ˙¯Á‡ ‰ÈÚ·

–‰ ˙˜È„·· ˙È¯˜Ó‰ ‰Ó‡˙‰‰ ˙Â¯·˙Ò‰Ï ˙È‚ÂÏ‡ ˙‡Ê ˙Â¯·˙Ò‰ Æ±Ø≥∂µ ‡È‰ ˙„ÏÂ‰‰ ÌÂÈ ÏÁ ÈÂÏÙÏDNA‰ÚÂ·˜ ‡È‰˘ ‡Ï‡ 

–‰ ˙˜È„·· ÂÓÎ Ì„‡Ï Ì„‡Ó ‰˙˘Ó ‰È‡ÂDNA˙ÂÈ‰Ï ÌÈÎÈ¯ˆ ÌÈ˘‡ ‰ÓÎ ‡È‰ ‰Ï‡˘‰ ¨˙È¯Â˜Ó‰ ˙„ÏÂ‰‰ ÌÂÈ ˙ÈÈÚ·· Æ

Æ∞Æµ ‡È‰ ¨ÌÂÈ Â˙Â‡· ˙„ÏÂ‰ ÌÂÈ Ì‰Ï ¨„Á‡ ÌÈ˘‡ ‚ÂÊ ˙ÂÁÙÏ Ì‰ÈÈ· ‡ˆÓÈ˘ ˙Â¯·˙Ò‰‰˘ È„Î ¨‰ˆÂ·˜·±µ‰ÚÈ˙ÙÓ‰ ‰·Â˘˙‰  

∑ Æ‰ÈÈ˘‰ ¯˜ÁÓ‰ ˙Ï‡˘Ï ˜¯ ˙ÈËÂÂÏ¯ ˙‡Ê ‰Á‰

∏ Æ¥≤µ≠¥≤∂ ßÓÚ· ¨¥ ˘¢‰ ÏÈÚÏ ¨Ò„¯ÙÂ Ë¯ÙÏ‰

π ÆÌ˘

±∞ Æ‰„·ÚÓ ˙Â‡È‚˘ ‡ÏÏ ÌÈÈ˙ÈÓ‡ ÌÈÂ˙

±± Æß·–Â ß‡ ÈÎË ÁÙÒ ‰‡¯

±≤ ÌÈÂ˘ ÌÈ˘‡Ó ÌÈ‰Ê ÌÈÏÈÙÂ¯Ù ≥ ¯Â·Ú A, B, C ÌÈ‡·‰ ˙Â‚ÂÊ‰ ˙‡ Ï·˜ ¨AB, AC, BCÆ

±≥  Ï˘ ‰ˆÂ·˜N‰ÎÂ˙· ˙ÏÏÂÎ ÌÈ‰Ê ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù z
N

N
 =  

( – 2)!x2!

!
ÆÌÈ‰Ê ˙Â‚ÂÊ 

±¥ Ï·˜˙È ˙Â‚ÂÊ Ï˘ È¯˘Ù‡‰ ÈÏ‡ÓÈÒ˜Ó‰ ¯ÙÒÓ‰ ¨ÈÏÂÎÂ ˙ÂÈ˘ÓÁ ¨˙ÂÈÚÈ·¯ ¨˙ÂÈ˘ÈÏ˘ Ì‚ ÏÏÂÎ ˙Â‚ÂÊ‰ ¯ÙÒÓ ‰· ¨˙Â‚ÂÊ‰ Ï˘ ˙‡Ê ‰¯ÈÙÒ ˙ËÈ˘·

 ∫‰È‰È ‰Ê ‰¯˜Ó· ÂÎ¯Ú ÆÌÈ‰Ê ÌÈÈË‚‰ ÌÈÏÈÙÂ¯Ù‰ ÏÎ ¯˘‡În
N N

 =  
 x ( –1)

2
 ˙·ˆ‰© p=1ÏÂÎÈ ¨È¯˘Ù‡‰ ˙Â‚ÂÊ‰ ¯ÙÒÓ˘ ¨Ô‡ÎÓ Æ®®±© ‰‡ÂÂ˘Ó· 

Æ‰ÈÒÂÏÎÂ‡‰ Ï„Â‚ ÏÚ ˙ÂÏÚÏ

±µ Crux MathematicorumS. E. Ahmed & R. J. McIntosh, An Asymptotic Approximation for the Birthday Problem, 26(3) 

151 (2000). Available at:

http://journals.cms.math.ca/cgi-bin/vault/public/view/CRUXv26n3/body/PDF/page151-155.

pdf?file=page151-155.

±∂ Æ±µ¥ ßÓÚ· ¨Ì˘

ÆÌ„‡ È· ≤≥ ‰· ÂÈ‰È˘ ˜ÈÙÒÓ ÈÎ ‡È‰±∂
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DNA-על ייחודיות פרופיל ה

— ˙„ÏÂ‰ ÈÓÈ Ï˘ ˙Â¯·˙Ò‰Ï ‰¯Â˘˜‰ ˙¯Á‡ ‰Ï‡˘Ï ‡Ï‡ ¨˙„ÏÂ‰‰ ÌÂÈ ˙ÈÈÚ·· ˙È¯Â˜Ó‰ ‰Ï‡˘Ï ‡Ï È‚ÂÏ‡ ÈÁÎÂ‰ ¯˜ÁÓ‰

 ·¯˜Ó ÚˆÂÓÓ· ÌÈ˘‡ ˙Â‚ÂÊ ‰ÓÎÏN‰ÈÚ·Ï Ì‚ ÔÂ¯˙Ù‰ ˙‡ ˙˙Â ®±© ‰‡ÂÂ˘Ó øÌÂÈ‰ Â˙Â‡· ÏÁ‰ ˙„ÏÂ‰ ÌÂÈ ˘È ¨ÌÈ˘‡ 

 ‰ÚÂ·˜ ˙È¯˜Ó ‰Ó‡˙‰ ˙Â¯·˙Ò‰ ®±© ‰‡ÂÂ˘Ó· ÌÈ·ÈˆÓ ¯˘‡Î ˙‡Ê ˙È‚ÂÏ‡p =  
1

365
Æ

 ÂÏ¯‚Â‰ ‰· ˙·˘ÁÂÓÓ ‰ÈˆÏÂÓÈÒ ¯˜ÁÓ· Í¯Ú ¨˙‡Ê ‰ËÂ˘Ù ‰·Â˘˙· ÚÎ˘Ï È„ÎNÈÓÈ ÌÈ‚ˆÈÈÓ‰ ¨±≠≥∂µ ÔÈ· ÌÈÈ‡¯˜‡ ÌÈ¯ÙÒÓ 

 Ï˘ ˙„ÏÂ‰N Ï˘ ‰Èˆ˜ÂÙÎ ÌÈ¯ÙÒÓ‰ ÔÈ· ˙ÂÓ‡˙‰ ˙ÂÓÎ Â¯ÙÒÂ ÌÈÈ‡¯˜‡ ÌÈ˘‡ N˙ÈË¯Â‡È˙‰ ‰‡ˆÂ˙Ï ÂÂ˘Â‰ ˙Â‡ˆÂ˙‰ Æ

∫ÔÏ‰Ï ˙Â‚ˆÂÓ Ô‰Â ± ‰‡ÂÂ˘ÓÓ ˙Ï·˜˙Ó‰

‰ÈÈËÒ‰ ˙ÂÏÂ·‚·© ˙ÂÓ‡Â˙ ‰ÈˆÏÂÓÈÒ‰ ˙Â‡ˆÂ˙ ÈÎ ˙Â‡¯Ï Ô˙È Æ‰ÈˆÏÂÓÈÒ‰ Ï˘ „·Ï· ˙Á‡ ‰ˆ¯‰ ¯‡˙Ó ± ¯ÂÈˆ ÈÎ ÔÈÈˆ

‰‡ˆÂ˙Ï ÒÎ˙Ó ‰È‰ ÌÏÂÎ Ï˘ ÚˆÂÓÓ‰ ¨‰Ï‡Î ÌÈÈÂÒÈ Ï˘ ·¯ ¯ÙÒÓ ÌÈÚˆ·Ó ÂÈÈ‰ ÂÏ Æ˙ÈË¯Â‡È˙‰ ˙ÈÊÁ˙‰ ˙‡ ®˙ÈËÒÈËËÒ‰

Æ˙ÈË¯Â‡È˙‰

 Ï˘ ˙„ÏÂ‰‰ ÈÓÈ ÔÈ· ˙ÂÓ‡˙‰‰ ˙ÂÓÎ ∫± ¯ÂÈˆN Ï˘ ‰Èˆ˜ÂÙÎ ÌÈ˘‡ N

˙ÈÈÒÂÏÎÂ‡ Ï„Â‚Î ‰ÈÒÂÏÎÂ‡ ·¯˜· ¨ÚˆÂÓÓ· ÌÈ‰Ê‰ ÌÈÈË‚‰ ÌÈÏÈÙÂ¯Ù‰ ˙Â‚ÂÊ ¯ÙÒÓ ·Â˘ÈÁ Í¯ÂˆÏ ®±© ‰ÁÒÂ· ˘Ó˙˘‰Ï È„Î

© Ï‡¯˘ÈN=7000000ÍÂ˙Ó ‰Ê Í¯Ú ·˘ÁÏ Ô˙È ÆÌÈÈË‚ ÌÈÏÈÙÂ¯ÙÏ ˙ÚˆÂÓÓ‰ ˙È¯˜Ó‰ ‰Ó‡˙‰‰ ˙Â¯·˙Ò‰ ˙‡ ˙Ú„Ï Í¯Âˆ ˘È ¨®

ÆÌÈ¯Á·˘ ÌÈ¯˙‡‰ ˙ÂÓÎÏ Ì‡˙‰· ‰ÈÒÂÏÎÂ‡· ÌÈÏÏ‡ ˙ÂÁÈÎ˘ ˙Â‡Ï·Ë±∑

∫‡Â‰ Ï·˜˙Ó‰ ÈË¯Â‡È˙‰ Í¯Ú‰ ÌÈ¯˙‡ ‰Ú˘˙ ¯Â·Ú

(2)  =  6.067497 x 10-10
p

Ô˙È˙ ®±© ‰ÁÒÂ· ÌÈ¯ÙÒÓ‰ ˙·ˆ‰ ¨ Ô‡ÎÓÂ Æ„¯‡ÈÏÈÓ ±Æ∂¥π È˜ÏÁ „Á‡ ¨ÂÈÈ‰

±∑ –Ó ÂÁ˜Ï ˙Â‡Ï·Ë‰ Æß‚ — ÈÎË ÁÙÒ· ¨·Â˘ÈÁ‰ Í¯„ ÏÚ ¯·Ò‰ ‰‡¯

Motro, U., Oz, C., Adelman, R., Davidson, A., Gast, A., Hermon, D., Shpitzen, M., Zamir, A., and Freund, M. (2002)

Allele frequencies of nine STR loci of Jewish and Arab populations in Israel. Int.J.Legal Med. 116(3): 184-186.

(3)  =  
7 x 10  x (7 x 10  –  1)

2
 x 6.067497 x 10  =  14865

6 6
-10

n
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ראיות מדעיות במשפט

ÌÈ„Â‰È Ï˘ ÌÈÏÏ‡ ˙ÂÈÂÁÈÎ˘ ÈÙÏ ÌÈ‚ÏÙ˙Ó ¯˘‡Â ÌÈ¯˙‡ ‰Ú˘˙Ó ÌÈ·Î¯ÂÓ‰ ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù ÔÂÈÏÈÓ ‰Ú·˘ ·¯˜· ¨ÂÈÈ‰

ÆÌÈ‰Ê ÌÈÏÈÙÂ¯Ù ˙Â‚ÂÊ ±¥¨∏∂µ–Ï ¯˜ÁÓ‰ ˙ÂÁ‰ ˙Á˙ ‰Ùˆ ¨Ï‡¯˘È·±∏

ÌÈ¯˙‡ ‰˘È˘ ¯Â·Ú±π∫‡Â‰ Ï·˜˙Ó‰ ÈË¯Â‡È˙‰ Í¯Ú‰ 

(4)  =  1.5379 x 10-6
p

∫ÌÈ¯˙‡ ‰˘È˘ È· ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù ÔÂÈÏÈÓ ‰Ú·˘ ¯Â·Ú ÚˆÂÓÓ‰ ˙Â‚ÂÊ‰ ¯ÙÒÓ ˙‡ Ô˙È˙ ®±© ‰ÁÒÂ· ÌÈ¯ÙÒÓ‰ ˙·ˆ‰ ¨Ô‡ÎÓÂ

(5)  =  
7 x 10  x (7 x 10  –  1)

2
 x 1.5379 x 10  =  3.7679 x 10

6 6
-6 7

n

ÆÌÈÓ‡Â˙ ˙Â‚ÂÊ ÛÏ‡ ∑∞∞–Â ÔÂÈÏÈÓ ≥∑–Î ¨ÂÈÈ‰≤∞˙È¯˜Ó‰ ‰Ó‡˙‰‰ ˙Â¯·˙Ò‰ Ì‡Â ¯Á‡Ó ÚÈ˙Ù‰Ï ‰ÎÈ¯ˆ ‰È‡ ÂÊ ‰‡ˆÂ˙ 

‰‡¯˘ ÂÓÎ ÆÌÈÈË‚ ÌÈÏÈÙÂ¯Ù ÔÂÈÏÈÓ ‰Ú·˘ ÔÈ· ˙Â·¯ ˙ÂÓ‡˙‰ ÂÈ‰È˘ ‰Ùˆ˘ È¯‰ ¨ÔÂÈÏÈÓÏ „Á‡ Ï˘ Ï„Â‚ ¯„Ò·  ˙ÚˆÂÓÓ‰

Æ˘È‡ ≤µ∞–Ï Û˙Â˘Ó˘ „Á‡ ÈË‚ ÏÈÙÂ¯Ù „Ú ˙ÂÈÚÈ·¯ ¨˙ÂÈ˘ÈÏ˘ Ì‚ ˘È ˙È¯ÓÂ‰ ‰ÈˆÏÂÓÈÒ·

ÈÂ˘ ÌÈÙÂˆ Â‡ ÆÌÈ„Â‰È ÔÂÈÏÈÓ ‰Ú·˘ Ï˘ ÌÈÈË‚‰ ÌÈÏÈÙÂ¯Ù‰ ÂÈ„È· ÂÈ‰È Ì‡ ˜¯ ˙È¯˘Ù‡ ‰È‰˙ ˙‡Ê ˙ÈË¯Â‡È˙ ‰‡ˆÂ˙ ˙˜È„·

‡Ï ¨˙Â·¯˙‰ ¨˙ÂÈÒÂÏÎÂ‡–˙˙ ¨‰ÁÙ˘Ó È·Â¯˜ ˘È ˙Â‡ÈˆÓ·˘ ÍÎÓ ‰‡ˆÂ˙Î ˙Â‡ÈˆÓ‰ ÔÈ·Ï ‰Ê ¯˜ÁÓ· ˙ÂÈË¯Â‡È˙‰ ˙Â‡ˆÂ˙‰ ÔÈ·

ÌÈÂ˙ ¯„ÚÈ‰· Ì‚ ÌÏÂ‡ ÆÏÚÂÙ· ‡ˆÓÈ˙˘ ˙ÂÓ‡˙‰‰ ˙ÂÓÎÏ ÔÂ˙Á˙ ÌÒÁ ˜¯ Ô‰ ‰Ï‡ ˙Â‡ˆÂ˙ ¨ÂÈÈ‰ Æ‰„·ÚÓ ˙Â‡È‚˘Â ¨˙È‚ÂÓÂ‰

Æ˙È¯ÓÂ ‰ÈˆÏÂÓÈÒ ÍÓÒ ÏÚ ˙ÂÈË¯Â‡È˙‰ ˙Â‡ˆÂ˙‰ ˙‡ ˜Â„·Ï Ô˙È ¨ÌÈÈ˙Â‡ÈˆÓ

 Æ„‰ÈˆÏÂÓÈÒ‰

 ±Æ„ÈÏÏÎ

 ˙Ù˘· ‰·˙Î˘ ‰ÎÂ˙ ˙¯ÊÚ· ‰ÚˆÂ· ‰˙˘Ú˘ ‰ÈˆÏÂÓÈÒ‰C¯ÂˆÈÏ ‡Â‰ ‰ÈˆÏÂÓÈÒ· ÔÂ˘‡¯‰ ˜ÏÁ‰ Æ‰Ê ¯˜ÁÓ ¯Â·Ú „ÁÂÈÓ· 

Ï‡¯˘È· ‰ÈÒÂÏÎÂ‡· ÌÈÏÏ‡ ˙ÂÁÈÎ˘ ˙Â‡Ï·Ë ÈÙ ÏÚ ¨ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù Ï˘ ¯‚‡Ó≤±ÆÌÈÈ‡¯˜‡ ÌÈ¯ÙÒÓ ÏÏÂÁÓ È„È ÏÚ ≤≤Â‡ 

ÆÏ‡¯˘È· ˙È„Â‰È‰ ‰ÈÒÂÏÎÂ‡‰ ¯Â·Ú ˙Â‡ˆÂ˙ ÌÈ‚ÈˆÓ≤≥

–· ¯˙‡ ÏÎÏ ‚ÂÊ — ÌÈ¯ÙÒÓ ˙Â‚ÂÊ Ï˘ ÛÒÂ‡ È„È ÏÚ ‚ˆÂÈÓ ¯‚‡Ó· ÈË‚ ÏÈÙÂ¯Ù ÏÎDNA¯‚‡Ó ˜Â„·Ï Â¯Á· ¨Ï˘ÓÏ Ì‡ Æ˜„·‰ 

±∏ ¨ÔÈÈ¯·ÚÏ ˙Ú‚Â‰ ‰ÈˆÓ¯ÂÙÈ‡ ‰ÚÂ„È ¯˘‡Î ¨Ï˘ÓÏ Æ˙ÙÒÂ ‰ÈˆÓ¯ÂÙÈ‡ È„È ÏÚ ÌÈ„Â˘Á‰ ˙ÈÈÒÂÏÎÂ‡ ˙‡ ÌˆÓˆÏ Ô˙È ÌÈÓÚÙÏ ¨ÌÈÈ˘ÚÓ ÌÈÎ¯ˆÏ

ÈÙ ÏÚ ÈÊ‡ ¨ÌÈË¯Ù ÔÂÈÏÈÓ Ï˘ Ï„Â‚· ‡È‰ ‰¯È·Ú‰ Úˆ·Ó ÍÈÈ˙˘‰Ï ÏÂÎÈ ‰ÈÏ‡ ÏÚÂÙ· ‰ÈÒÂÏÎÂ‡‰ Ï„Â‚ ¨‰Â˙ ‰¯È·Ú ˙¯È˜Á· Ì‡ ÆÂÈÓ ÔÂ‚Î

¯˘‡Î Ì‚ ÈÎ ‡Â‰ ¯Á‡ ÔÈÈÚ Æ„·Ï· ÌÈÓ‡Â˙ ˙Â‚ÂÊ ≥∞≥–Ï ±¥¨∏∂µ–Ó ¨¥π ÈÙ ¨ÈÚÂ·È¯ ÔÙÂ‡· ˙„¯ÂÈ ÌÈÈËÂÂÏ¯‰ ÌÈÓ‡Â˙‰ ˙Â‚ÂÊ‰ ˙ÂÓÎ ¨®±© ‰‡ÂÂ˘Ó

Æ„·Ï· ÌÈ¯˙‡ ∏ Â‡ ‰Ú·˘Ó ˙ÂÏ·˜˙Ó ˙Â‡ˆÂ˙‰ ¨Ï˘ÓÏ ÆÌÈ¯˙‡‰ ÏÎÓ ˙Â¯Â¯· ˙Â‡ˆÂ˙ ˙ÂÏ·˜˙Ó ‡Ï ÌÈÓÚÙÏ ¨ÌÈ¯˙‡ ‰Ú˘˙ ÏÚ ˙È˘Ú ‰˜È„·‰

ÆÌÈ¯˙‡‰ ‰Ú˘˙ ÏÎÓ ‡ÏÂ Ï·‚ÂÓ ÌÈ¯˙‡ ¯ÙÒÓ Â˙Â‡Ó ˙Ï·˜˙Ó‰ ˙È¯˜Ó‰ ‰Ó‡˙‰‰ ˙Â¯·˙Ò‰ ˙‡ ¨·Â˘ÈÁ· ‡È·‰Ï ˘È ¨‰Ê ‰¯˜Ó·

±π ∫Ì‰ ‰Ê ¯Ó‡Ó ÏÎ Í¯Â‡Ï ·Â˘ÈÁ‰ ‰˘Ú Ì¯Â·Ú ÌÈ¯˙‡‰ ˙˘˘

THO1.¨ TPOX¨ CSF1PO¨  vWA¨ FESFPS¨ F13A01.

≤∞ ÏÂ„‚ ˙Â‚ÂÊ‰ ¯ÙÒÓ˘ ÍÎ· ‚È¯Á ¯·„  ÔÈ‡ ¨ßÂÎÂ ˙ÂÈ˘ÈÓÁ ¨˙ÂÈÚÈ·¯ ¨˙ÂÈ˘ÈÏ˘ Ì‚ ÌÈÏÏÂÎ ˙Â‚ÂÊ‰ ‰· ¨˙‡Ê ‰¯ÈÙÒ ˙ËÈ˘· ¨±¥ ˘¢‰· ¨ÏÈÚÏ ¯ÂÓ‡Î

Æ‰ÈÒÂÏÎÂ‡‰ Ï„Â‚ ÌÚ ÈÚÂ·È¯ ÔÙÂ‡· ‰ÏÂÚ ˙Â‚ÂÊ‰ ¯ÙÒÓ Æ‰ÏÂÎ ‰ÈÒÂÏÎÂ‡‰ Ï„Â‚Ó

≤± Motro, U., Oz, C., Adelman, R., Davidson, A., Gast, A., Hermon, D., Shpitzen, M., Zamir, A., and Freund, M. (2002)

 116(3): 184-186.Int.J.Legal Med.Allele frequencies of nine STR loci of Jewish and Arab populations in Israel. 

≤≤ ˙ÂÎ˙‰ ˙Ù˘· ‰Ò¯‚ ‡Â‰ Â˘Ó˙˘‰ Â· ÌÈÈ‡¯˜‡‰ ÌÈ¯ÙÒÓ‰ ÏÏÂÁÓc ∫Ïˆ‡ ¯‡Â˙Ó‰ ÌÈÈ‡¯˜‡ ÌÈ¯ÙÒÓ ÏÏÂÁÓÏ 

George Marsaglia and Arif Zaman, "Toward a Universal Random Number Generator", Florida State University Report:

FSU-SCRI-87-50 (1987) available at:

www.jud10.org/AdministrativeOrders/LocalRules/RandomNumberGenerator.pdf.

  ˙Ù˘ ˙Ò¯‚c∫Ô‡Î ‰ÈÓÊ ¨‰Ê ÌÈÓ˙È¯Â‚Ï‡Ï ¨

http://local.wasp.uwa.edu.au:80/~pbourke/other/random/randomlib.c.

≤≥ ∫ÌÈ‡·‰ ÌÈ¯˙‡ ‰Ú˘˙ ÏÚ ‰ÈˆÓ¯ÂÙÈ‡ ˙ÂÏÈÎÓ Ì˘ ˙Â‡Ï·Ë‰

THO1¨ TPOX¨ CSF1PO¨  vWA¨ FESFPS¨ F13A01¨ D13¨ D7¨ D16.

È˘ ˙‡ ‚ˆÈÈÓ ÌÈ¯ÙÒÓ ‚ÂÊ ÏÎ ÆÌÈ¯ÙÒÓ Ï˘ ˙Â‚ÂÊ ‰Ú˘˙ ‡Â‰ ÈË‚ ÏÈÙÂ¯Ù ÏÎ ÈÊ‡ ¨ÌÈ¯˙‡ ‰Ú˘˙Ó Â˜ÙÂ‰ ¯˘‡ ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù
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˙Â‚ÂÊ ÏÎ Ì‡ ¨ÌÈÓ‡Â˙ Â·˘ÁÈ ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù È˘ ÆÌ‰ÈÈ·Ó ÔË˜‰ ‰È‰È „ÈÓ˙ ÔÂ˘‡¯‰ ¯ÙÒÓ‰ ¯˘‡Î ¨¯˙‡ ÏÎ·˘ ÌÈÏÏ‡‰

‚ÂÒÓ ÌÈ¯˙‡ ¯Â·Ú ¯˘‡Î ‰ÏÙÎÓ‰ ÏÏÎ ÈÙ ÏÚ ‰·˘ÂÁ ˙È¯˜Ó‰ ‰Ó‡˙‰‰ ˙Â¯·˙Ò‰ ÆÌÈ‰Ê ¨ÏÈÙÂ¯Ù ÏÎ· ÌÈÚÈÙÂÓ‰ ÌÈ¯ÙÒÓ‰

heterozygousÆ‰ÏÙÎÓÏ ≤ Ì¯Â‚ ÛÒÂ‰ ¨®ÌÈÂ˘ ÌÈÏÏ‡‰ È˘ Ì‰·© ≤¥    ÌÈÏÈÙÂ¯Ù‰ ¯ÂˆÈÈ ÍÈÏ‰· ˙ÂÚË ‰˘Á¯˙‰ ‡Ï˘ ˜Â„·Ï È„Î

ÌÈÏÏ‡‰ ˙ÂÁÈÎ˘ ˙Â‡Ï·ËÓ ‰ÏÂÚ˘ ÈÙÎ ÌÈÏÏ‡‰ ˙Â‚ÏÙ˙‰Ï ‰‰Ê ¯‚‡Ó· ÌÈÏÏ‡‰ ˙Â‚ÏÙ˙‰ ÈÎ ¨Ì¯ÂˆÈ È¯Á‡ Â˜„· ¨ÌÈÈË‚‰

Æ‰ÈÒÂÏÎÂ‡·≤µÆÌÈ¯˙‡ ‰˘È˘ ¯Â·ÚÂ ÌÈ¯˙‡ ‰Ú˘˙ ¯Â·Ú ÂÚˆÂ· ˙ÂÈˆÏÂÓÈÒ‰ 

 ∑∞∞∞∞∞∞© ˙Â‡ÂÂ˘‰ Ï˘ „Â‡Ó ÏÂ„‚ ¯ÙÒÓ ‰ÎÈ¯ˆÓ ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù ÔÂÈÏÈÓ ‰Ú·˘ ·¯˜· ˙ÂÓ‡˙‰‰ ¯ÙÒÓ ˙¯ÈÙÒxÆ®∑∞∞∞∞∞∞  

–· ‰Ê ¯˜ÁÓ· ˘ÂÓÈ˘ ‰˘Ú ‰‡ÂÂ˘‰‰ ÍÈÏ‰ ˙‡ ÏÚÈÈÏÂ ‰ˆÈ¯‰ ÔÓÊ ˙ÈÈÚ· ˙‡ ¯Â˙ÙÏ È„ÎHash Table≤∂˙‡ ¯˘Ù‡È˘ ÔÙÂ‡· 

 ˙ÎÂ˙ ˙¯ÊÚ· ÂÚˆÂ· ÌÈÙ¯‚‰Â ˙Â‡ˆÂ˙‰ „Â·ÈÚ Æ¯È·Ò ÔÓÊ Í˘Ó· ¨ÈË¯„ËÒ È˙È· ·˘ÁÓ· ÌÈ·Â˘ÈÁ‰ ÚÂˆÈ·MATLABÆ

≤Æ„ÌÈ‚ÏÙ˙Ó‰ ÌÈ¯˙‡ ‰Ú˘˙Ó ÌÈ·Î¯ÂÓ‰ ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù ÔÂÈÏÈÓ ‰Ú·˘ ¯Â·Ú ˙ÂÓ‡˙‰ ˙¯ÈÙÒ — ‰ÈˆÏÂÓÈÒ ˙Â‡ˆÂ˙

˙È„Â‰È‰ ‰ÈÒÂÏÎÂ‡· ÌÈÏÏ‡ ˙ÂÁÈÎ˘ ˙Â‡Ï·Ë ÈÙ ÏÚ

È˜ÏÁ „Á‡ Ï˘ ±∞ ÒÈÒ· ÏÚ ÌÈÓ˙È¯‚ÂÏ‰ Ï˘ ‰Èˆ˜ÂÙÎ ÌÈÈË‚‰ ÌÈÏÈÙÂ¯Ù‰ ˙ÂÓÎ ˙‡ ‰‚ÈˆÓ‰ ‰Ó¯‚ÂËÒÈ‰ ÔÏ‰Ï ¨˙È˘‡¯

˙È¯˜Ó‰ ‰Ó‡˙‰‰ ˙Â¯·˙Ò‰≤∑∫

ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù ÔÂÈÏÈÓ ∑ Ï˘ ˙È¯˜Ó ‰Ó‡˙‰ ˙Â¯·˙Ò‰ ˙Â‚ÏÙ˙‰ Ï˘ ‰Ó¯‚ÂËÒÈ‰ ∫≤ ¯ÂÈˆ

ÌÈ¯˙‡ ‰Ú˘˙Ó ÌÈ·Î¯ÂÓ‰

≤¥Comm on DNA Forensic Sci: An Update, Comm'n on DNA Forensic Sci: An Update, Nat'l

Research Council, The Evaluation of Forensic DNA Evidence 92 (Nat'l Acad Press, 1996).

≤µ Æ‰ÏÂ„‚ ˜ÈÙÒÓ ˙ÂÈ¯ÂÊÁÓ ÏÚ· ÔÎ‡ Â· Â˘Ó˙˘‰˘ ÌÈÈ‡¯˜‡‰ ÌÈ¯ÙÒÓ‰ ÏÏÂÁÓ ÈÎ Ì‚ ‰‡¯Ó ÂÊ ‰˜È„·

≤∂Kyle Loudon, Mastering Algorithms with C, 141-177 (1999) ISBN: 1-56592-453-3Æß„– ÈÎË ÁÙÒ ËÂ¯ÈÙ Â‡¯ Æ

≤∑ –‰ ¯Èˆ· ‚ˆÂ˙ ¨„¯‡ÈÏÈÓÏ „Á‡ Ï˘ ˙È¯˜Ó ‰Ó‡˙‰ ˙Â¯·˙Ò‰ ¨‰Ê ÔÙÂ‡·x ∫‡·‰ ·Â˘ÈÁ‰ ÈÙÏ π–Î LOG10
1

10
 =  9

-9

�
�
�

�
�
�Æ

–‰ ˙‡ˆÂ‰ ÈÙÏ ¨˙È¯˜Ó‰ ‰Ó‡˙‰‰ ˙Â¯·˙Ò‰ È˜ÏÁ „Á‡ ÈÎ¯Ú ¯Â·Ú ¨±∞∞ Ï˘ ‰Ó¯‚ÂËÒÈ‰· ‰ÈˆÂÏÂÊ¯‰LOGÆ
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˙Â¯·˙Ò‰ ¯˘‡ ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù ˘È ÆÌÂˆÚ ‡Â‰ ˙È¯˜Ó‰ ‰Ó‡˙‰‰ ˙Â¯·˙Ò‰ ˙Â‚ÏÙ˙‰ ÁÂÂË ÈÎ ¨≤ ¯ÂÈˆÓ ˙Â‡¯Ï Ô˙È ¨˙È˘‡¯

È˜ÏÁ „Á‡  Ì‰Ï˘ ˙È¯˜Ó‰ ‰Ó‡˙‰‰ ˙Â¯·˙Ò‰ ¯˘‡ ‰Ï‡Î Ì‚ ˘ÈÂ Ú·˘ ˙˜ÊÁ· ¯˘Ú È˜ÏÁ „Á‡  Ì‰Ï˘ ˙È¯˜Ó‰ ‰Ó‡˙‰‰

Æ≤≤ ˙˜ÊÁ· ¯˘Ú

ÈË¯Â‡È˙‰ ·Â˘ÈÁ‰ ˙‡ˆÂ˙Ï ‰ÂÂ˘‰Â ‰ÈˆÏÂÓÈÒ‰Ó ·˘ÂÁ ÌÈ¯˙‡ ‰Ú˘˙ ¯Â·Ú ˙È¯˜Ó ‰Ó‡˙‰ ˙Â¯·˙Ò‰ Ï˘ ÚˆÂÓÓ‰ ¨˙È˘

˙ÈË¯Â‡È˙‰ ‰‡ˆÂ˙Ï ‰·Â¯˜ ÔÎ‡ ‰ÈˆÏÂÓÈÒ· ‰Ï·˜˙‰˘ ‰‡ˆÂ˙‰ Æ®≤© ‰‡ÂÂ˘Ó· ‰Â˙‰

(6) -  =  6.067813 x 10
-10

p simulation

(2)  =  6.067497 x 10
-10

p

ÌÏÂ‡ ¨˙˜ÈÂ„Ó‰ ˙ÈË¯Â‡È˙‰ ‰‡ˆÂ˙Ï ÒÎ˙‰Ï ¯ÂÓ‡ ˙Âˆ¯‰ Ï˘ ·¯ ¯ÙÒÓÓ ÚˆÂÓÓ Æ˙„„Â· ‰ˆ¯‰ ÏÚ ¯·Â„Ó ÈÎ ÔÈÈˆ‡Â ¯ÂÊÁ‡

Æ‰Ï‡Î ˙Â·¯ ˙Âˆ¯‰ ‰Ê ¯˜ÁÓ· ÂÚˆÂ· ‡Ï ‰ˆ¯‰‰ ÔÓÊ ˙ÂÏ·‚Ó ·˜Ú

∫˙ÂÈË¯Â‡È˙‰ ˙ÂÈÊÁ˙Ï „Â‡Ó ˙ÂÓÂ„ ¯˘‡ ˙Â‡ˆÂ˙ ‰·È‰ ˙ÂÓ‡˙‰‰ ˙¯ÈÙÒ ¨˙È˘ÈÏ˘≤∏

ÆÌÈ‰Ê ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù ˙Â‚ÂÊ ±¥¨≤∂¥

Æ®˙Â‚ÂÊ ∂≥∂ Ì‰˘© ÌÈ‰Ê ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù ˙ÂÈ˘ÈÏ˘ ≤±≤

Æ®˙Â‚ÂÊ ≥∂ Ì‰˘© ÌÈ‰Ê ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù ˙ÂÈÚÈ·¯ ∂

˙ÂÓ‡˙‰ ±¥∞∞∞–Î ¯Â·Ú ˙È¯˜Ó‰ ‰Ó‡˙‰‰ ˙Â¯·˙Ò‰ È˜ÏÁ „Á‡ Ï˘ ÌÈÓ˙È¯‚ÂÏ ∫ ®‡© ≤ ¯ÂÈˆ

˙È„Â‰È ‰ÈÒÂÏÎÂ‡· ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù ÔÂÈÏÈÓ ‰Ú·˘ ·¯˜· ˙ÂÏ·˜˙Ó‰

≤∏ ¨‰ÈˆÏÂÓÈÒ· ˙Â‚ÂÊ‰ ˙¯ÈÙÒ Æ®±© ‰‡ÂÂ˘Ó· ‰Â˙‰ ˙ÈË¯Â‡È˙‰ ‰‡ˆÂ˙· ˙Â‚ÂÊ‰ ˙¯ÈÙÒ ˙ËÈ˘Ó ‰Â˘ ¨‰ÈˆÏÂÓÈÒ· ˙Â‚ÂÊ‰ ˙¯ÈÙÒ ˙ËÈ˘ ÈÎ ÔÈÈˆ‡

˙ËÈ˘· Æ„¯Ù· ˙Â¯ÙÒ ¯˘‡ ¨˙ÂÈÚÈ·¯ ‡ÏÂ ˙ÂÈ˘ÈÏ˘ ˜¯ ˙ÏÏÂÎ ˙ÂÈ˘ÈÏ˘ ˙¯ÈÙÒ ¨ÔÙÂ‡ Â˙Â‡· Æ„¯Ù· ˙Â¯ÙÒ ¯˘‡ ¨˙ÂÈ˘ÈÏ˘ ‡ÏÂ ˙Â‚ÂÊ ˜¯ ˙ÏÏÂÎ

ÏÙÎÂÓ‰ ˙ÂÈ˘ÈÏ˘‰ ¯ÙÒÓ ÌÚ ¨≤–· ÏÙÎÂÓ‰ ˙Â‚ÂÊ‰ ¯ÙÒÓ ÌÚ ¨ÈË‚ Ì‡Â˙ Ì‰Ï ÔÈ‡˘ ÌÈÈË‚‰ ÌÈÏÈÙÂ¯Ù‰ ¯ÙÒÓ Ï˘ ÌÂÎÒ‰ ¨‰ÈˆÏÂÓÈÒ· ‰¯ÈÙÒ‰

ÆÔÂÈÏÈÓ ‰Ú·˘ ˜ÂÈ„· ‡Â‰ ¨ßÂÎÂ ¨≥–·
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¯ÂÈˆ· ‚ˆÂÓ˘ ÈÙÎ „¯‡ÈÏÈÓ ¥∞∞–Ï „Á‡ Ï˘ ˙Â¯·˙Ò‰ „Ú ¨„ÁÂÈÓ· ˙ÂÎÂÓ ˙È¯˜Ó ‰Ó‡˙‰ ˙ÂÈÂ¯·˙Ò‰· Ì‚ ÌÈÏ·˜˙Ó ¨˙Â‚ÂÊ‰

∫ÏÈÚÏ≤π

ÆÌ„‡ È· ‰˘ÈÓÁÏ Û˙Â˘Ó‰ „Á‡ ÈË‚ ÏÈÙÂ¯Ù Ï·˜˙‰ ¨˙¯Á‡ ‰ˆ¯‰· ÈÎ ÔÈÈˆ‡

≥Æ„ÏÚ ÌÈ‚ÏÙ˙Ó‰ ÌÈ¯˙‡ ‰˘È˘Ó ÌÈ·Î¯ÂÓ‰ ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù ÔÂÈÏÈÓ ‰Ú·˘ ¯Â·Ú ˙ÂÓ‡˙‰ ˙¯ÈÙÒ — ‰ÈˆÏÂÓÈÒ ˙Â‡ˆÂ˙

˙È„Â‰È‰ ‰ÈÒÂÏÎÂ‡· ÌÈÏÏ‡ ˙ÂÁÈÎ˘ ˙Â‡Ï·Ë ÈÙ

È˜ÏÁ „Á‡ Ï˘ ±∞ ÒÈÒ· ÏÚ ÌÈÓ˙È¯‚ÂÏ‰ Ï˘ ‰Èˆ˜ÂÙÎ ÌÈÈË‚‰ ÌÈÏÈÙÂ¯Ù‰ ˙ÂÓÎ ˙‡ ‰‚ÈˆÓ‰ ‰Ó¯‚ÂËÒÈ‰ ÔÏ‰Ï ¨˙È˘‡¯

˙È¯˜Ó‰ ‰Ó‡˙‰‰ ˙Â¯·˙Ò‰≥∞∫

‰Ó‡˙‰‰ ˙Â¯·˙Ò‰ ¯˘‡ ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù ˘È ÆÌÂˆÚ ‡Â‰ ˙È¯˜Ó‰ ‰Ó‡˙‰‰ ˙Â¯·˙Ò‰ ˙Â‚ÏÙ˙‰ ÁÂÂË ÈÎ ¨≥ ¯ÂÈˆÓ ˙Â‡¯Ï Ô˙È

˙˜ÊÁ· ¯˘Ú È˜ÏÁ „Á‡ Ì‰Ï˘ ˙È¯˜Ó‰ ‰Ó‡˙‰‰ ˙Â¯·˙Ò‰ ¯˘‡ ‰Ï‡Î Ì‚ ˘ÈÂ ˘ÓÁ ˙˜ÊÁ· ¯˘Ú È˜ÏÁ „Á‡ Ì‰Ï˘ ˙È¯˜Ó‰

Æ±∂

ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù ÔÂÈÏÈÓ ‰Ú·˘ Ï˘ ˙È¯˜Ó ‰Ó‡˙‰ ˙Â¯·˙Ò‰ ˙Â‚ÏÙ˙‰ Ï˘ ‰Ó¯‚ÂËÒÈ‰ ∫≥ ¯ÂÈˆ

ÌÈ¯˙‡ ‰˘È˘Ó ÌÈ·Î¯ÂÓ‰

‰‡ÂÂ˘Ó· ‰Â˙‰ ÈË¯Â‡È˙‰ ·Â˘ÈÁ‰ ˙‡ˆÂ˙Ï ‰ÂÂ˘‰Â ·˘ÂÁ ÌÈ¯˙‡ ‰˘È˘ ¯Â·Ú ˙È¯˜Ó ‰Ó‡˙‰ ˙Â¯·˙Ò‰ Ï˘ ÚˆÂÓÓ‰ ¨˙È˘

Æ˙ÈË¯Â‡È˙‰ ‰‡ˆÂ˙Ï ‰·Â¯˜ ÔÎ‡ ‰ÈˆÏÂÓÈÒ· ‰Ï·˜˙‰˘ ‰‡ˆÂ˙‰ Æ®¥©

(7) -  =  1.5363 x 10-6
p simulation

(4)  =  1.5379 x 10-6
p

≤π –‰ ¯Èˆ· ÌÈÚÈÙÂÓ ˙È¯˜Ó‰ ‰Ó‡˙‰‰ ˙Â¯·˙Ò‰ ÈÎ¯ÚyÆ≤∑ ˘¢‰· ¯‡Â˙ÓÎ ÈÓ˙È¯‚ÂÏ ÔÙÂ‡· 

≥∞ –‰ ¯Èˆ· ‚ˆÂ˙ ¨ÔÂÈÏÈÓÏ „Á‡ Ï˘ ˙È¯˜Ó ‰Ó‡˙‰ ˙Â¯·˙Ò‰ ¨‰Ê ÔÙÂ‡·x ∫‡·‰ ·Â˘ÈÁ‰ ÈÙÏ ∂–Î LOG10
1

10
 =  6

-6
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�
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·˜Ú ÌÏÂ‡ ¨˙˜ÈÂ„Ó‰ ˙ÈË¯Â‡È˙‰ ‰‡ˆÂ˙Ï ÒÎ˙‰Ï ¯ÂÓ‡ ˙Â·¯ ˙Âˆ¯‰Ó ÚˆÂÓÓ Í¯Ú Æ˙„„Â· ‰ˆ¯‰ ÏÚ ¯·Â„Ó ÈÎ ˘È‚„‡Â ¯ÂÊÁ‡

Æ‰Ï‡Î ˙Â·¯ ˙Âˆ¯‰ ‰Ê ¯˜ÁÓ· ÂÚˆÂ· ‡Ï ‰ˆ¯‰ ÔÓÊ Ï˘ ˙ÂÏ·‚Ó

ÌÈ˘‡ ≤µ∞ Ï˘ ‰ˆÂ·˜ Û‡Â ÌÈÓ‡Â˙ ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù ßÂÎÂ ˙ÂÈ˘ÈÏ˘ ˙Â‚ÂÊ Ï˘ ‰ÏÂ„‚ ˙ÂÓÎ ÈÂÙˆÎ ‰·È‰ ˙ÂÓ‡˙‰‰ ˙¯ÈÙÒ

∫‡·‰ ¯ÂÈˆ· ¯‡Â˙ÓÎ „Á‡ ÈË‚ ÏÈÙÂ¯Ù ÌÈ˜ÏÂÁ‰≥±

© Û¯‚‰ ˙Ï„‚‰ ÆÈË‚ ÏÈÙÂ¯Ù Â˙Â‡ ÌÈ˜ÏÂÁ‰ Ì„‡ È· ßÂÎÂ ˙ÂÈÚÈ·¯ ¨˙ÂÈ˘ÈÏ˘ Ï˘ ÌÈÙÏ‡ ˙Â‡Ó ˘È ÈÎ ¥ ¯ÂÈˆÓ ˙Â‡¯Ï Ô˙Èzoom¨®

ÆÈË‚ ÏÈÙÂ¯Ù Â˙Â‡ ÌÈ˜ÏÂÁ‰ ÌÈ˘‡ ˙Â¯˘Ú Ï˘ ˙ÂˆÂ·˜· „˜Ó˙‰Ï ¯˘Ù‡˙

‰ˆÂ·˜· ÌÈ˘‡‰ ¯ÙÒÓ Ï˘ ‰Èˆ˜ÂÙÎ ¨‰‰Ê ÈË‚ ÏÈÙÂ¯Ù Ì‰Ï ÌÈ˘‡‰ ˙ÂˆÂ·˜ ¯ÙÒÓ ∫¥ ¯ÂÈˆ

≥± Æ≤∏ ˘¢‰ ¨ÏÈÚÏ Â‡¯ ¨‰ÈˆÏÂÓÈÒ· ‰¯ÈÙÒ‰ ˙ËÈ˘ È·‚Ï



׀ 109רפואה ומשפט גיליון מס' 39 - דצמבר 2008

DNA-על ייחודיות פרופיל ה

Æ‰ˆÂ·˜· ÌÈ˘‡‰ ¯ÙÒÓ Ï˘ ‰Èˆ˜ÂÙÎ ¨‰‰Ê ÈË‚ ÏÈÙÂ¯Ù Ì‰Ï ÌÈ˘‡‰ ˙ÂˆÂ·˜ ¯ÙÒÓ ∫µ ¯ÂÈˆ

‰ˆÂ·˜· ÌÈ˘‡ ≤∞ ÏÚÓ ˙ÂÏÈÎÓ‰ ˙ÂˆÂ·˜· ˙Â„˜Ó˙‰Â Û¯‚‰ ˙Ï„‚‰

˘È ÈÎ ˙Â‡¯Ï Ì‚ Ô˙È ∂ ¯ÂÈˆÓ ÆÈË‚ ÏÈÙÂ¯Ù Â˙Â‡ ÌÈ˜ÏÂÁ ¯˘‡ ÌÈ˘‡ ˙Â¯˘Ú ˙ÂÂÓ‰ ˙ÂˆÂ·˜ ÈÙÏ‡ ˘È ÈÎ µ ¯ÂÈˆÓ ˙Â‡¯Ï Ô˙È

ÆÈË‚ ÏÈÙÂ¯Ù Â˙Â‡ ÌÈ˜ÏÂÁ ÌÈ˘‡ ≤µ∞ ¨‰· ¯˘‡ ˙Á‡ ‰ˆÂ·˜

Æ‰ˆÂ·˜· ÌÈ˘‡‰ ¯ÙÒÓ Ï˘ ‰Èˆ˜ÂÙÎ ¨‰‰Ê ÈË‚ ÏÈÙÂ¯Ù Ì‰Ï ÌÈ˘‡‰ ˙ÂˆÂ·˜ ¯ÙÒÓ ∫∂ ¯ÂÈˆ

‰ˆÂ·˜· ÌÈ˘‡ ±∞∞ ÏÚÓ ˙ÂÏÈÎÓ‰ ˙ÂˆÂ·˜· ˙Â„˜Ó˙‰Â Û¯‚‰ ˙Ï„‚‰
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¥Æ„˙È˙¯Ë˘Ó ‰¯È˜Á Ï˘ ‰ÈˆÏÂÓÈÒ

‰ÈÒÂÏÎÂ‡· ÌÈÓÈÈ˜ ÈÎ ‰„·ÂÚ‰ ¯Â‡ÏÂ ‰ÈˆÏÂÓÈÒ‰Ó ‰Ï‡ ˙‡ ˙ÂÓ‡Â˙ ˙ÂÈË¯Â‡È˙‰ ˙Â‡ˆÂ˙‰ ÈÎ Ì„Â˜‰ ÛÈÚÒ· Â˜„·˘ ¯Á‡Ï

ÏÚ ÍÓ˙Ò‰Ï ÂÏÁ‰ ÂÏÂÎ ÌÏÂÚ· ÂÓÎ Ï‡¯˘È· ÆÌÈÈË‚ ÌÈÏÈÙÂ¯Ù ¯‚‡Ó ÏÂÓÏ ˙È˙¯Ë˘Ó‰ ‰„Â·Ú‰ ˙‡ ¯Â˜ÁÏ ÏÎÂ ¨ÌÈ‰Ê ÌÈÏÈÙÂ¯Ù

ÆÌÈÈÈ¯·Ú ¯Â˙È‡ Í¯ÂˆÏ ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù È¯‚‡Ó≥≤ ˙ÓÈ‚„ ¨˙‡Ê ‰¯È˜Á ˙ËÈ˘ ÈÙ ÏÚ DNA‰¯È·Ú‰ Úˆ·Ó È„È ÏÚ ˙¯‡˘ÂÓ˘ 

„Â˘Á Â˙Â‡ „‚ ˙Â‡ˆÓ ÔÎ‡ Ì‡ Æ„Â˘Á ÂÈ„È· ˘È˘ È¯‰ ‰Ó‡˙‰ ˙‡ˆÓÂ ‰„ÈÓ· Æ¯‚‡Ó· ˙ÂÓÈ‚„Ï ˙ÈÂÂ˘ÂÓ ÈÏÈÏÙ‰ Ú˘Ù‰ ˙¯ÈÊ·

‡Ï ¨¯‚‡Ó‰ Í¯„ ¯˙Â‡È „Â˘Á˘ È¯Á‡ ÈÎ ˙Â¯˘Ù‡ ˘È ÌÏÂ‡ ÆÚ˘Ù ÁÚÙÏ „Â‡Ó ÂÏ ‰ÚÈÈÒ ‰È‚ÂÏÂÎË‰˘ È¯‰ ˙Â¯Á‡ ˙ÂÈ‡¯

¨‰· ÚÈ¯Î‰Ï Í¯ËˆÈ ËÙ˘Ó‰ ˙È·˘ ‰Ï‡˘‰ ¨‰ÊÎ ‰¯˜Ó· ÆÈÏÈÏÙ‰ Ú˘Ù‰ ˙¯ÈÊÏ Â˙Â‡ ¯˘˜È ‡Ï ¯·„Â ¨Â„‚Î È‰˘ÏÎ ‰È‡¯ ‡ˆÓÈ˙

–‰ ˙ÈÈ‡¯ Ì‡‰DNAÆ‰Ú˘¯‰Ï ‰„ÈÁÈ ‰È‡¯ ˙ÂÈ‰Ï ‰ÏÂÎÈ ≥≥

–‰ ˙˜È„·· ˜ÒÂÚ‰ ÈÊ¯ÂÙ‰ ÌÏÂÚ·DNA‰˜È¯Ò Í¯„  „Â˘Á‰ Ï‡ ‰Ú‚‰‰ Â· ‰¯˜Ó· ‰È‡¯‰ ˜ÊÂÁ ˙„ÈÓÏ ‰¯Â˘˜‰ ¨˙˜ÂÏÁÓ ˘È ¨

ÆÈË‚ ÌÈÏÈÙÂ¯Ù ¯‚‡Ó·≥¥Æ„Â‡Ó ˙˘ÏÁ ‰È‡¯‰ ÈÎ ÌÈÚÂË‰ ˘È ≥µ ˙˘È‚ ‰ÂÎÓ ˙‡Ê ‰˘È‚ NRC-IIÌ‰Ï˘ ÔÂÚÈË‰ ˙‡ ÔÈ·‰Ï Ô˙È Æ

ÔÂÈÏÈÓ ˘ÂÎ¯ Ì‡ ÌÏÂ‡ Æ„Â‡Ó ÍÂÓ ÔÂ˘‡¯‰ Ò¯Ù· ‰ÎÊÈ ÒÈË¯Î‰˘ ÈÂÎÈÒ‰ ÈÊ‡ ¨„„Â· ˘ÂÎ¯ Ì‡ ÆÒÈÙ‰ ˙Ï¯‚‰Ï ‰‡ÂÂ˘‰ È„È ÏÚ

 ÈÂÎÈÒ‰ ˙‡ „Â‡Ó ÂÏ„‚‰ ¨ÌÈÒÈË¯Î¨ÌÈÒÈË¯Î ÔÂÈÏÈÓ Ì˙Â‡ ÔÈ·Ó „Á‡˘ÌÈÏÈÙÂ¯Ù ÌÚ Ì‚ ¯·„‰ ÍÎ ÆÔÂ˘‡¯‰ Ò¯Ù· ‰ÎÊÈ 

ÈÂÎÈÒ‰ ÌÏÂ‡ ÆÍÂÓ „Â‡Ó ˙ÂÈ‰Ï ÏÂÎÈ ¨‰¯È·Ú‰ Úˆ·Ó Ï˘ ÈË‚‰ ÏÈÙÂ¯ÙÏ „„Â· ÈË‚ ÏÈÙÂ¯Ù Ï˘ ˙È¯˜Ó ‰Ó‡˙‰Ï ÈÂÎÈÒ‰ ÆÌÈÈË‚

 ‰¯˜Ó· ÌÈ‡˙È ¨¯‚‡Ó· ‡ˆÓ ÂÈ‡˘ ÔÈÈ¯·Ú Ï˘ ÈË‚‰ ÏÈÙÂ¯Ù‰˘¯‚‡Ó· ÌÈÈÂˆÓ‰ ÌÈÏÈÙÂ¯Ù‰ ÔÂÈÏÈÓ ÔÈ·Ó „Á‡ÏÆ‰·¯‰· ‰Â·‚ ¨

 ÁÂ„ ˙„ÓÚNRC-II‰Ó‡˙‰ ˙Â¯·˙Ò‰ ÏÚ ÁÂÂ„Ï ËÙ˘Ó‰ ˙È·· ‰ÁÓÂÓ‰ ÏÚ ÈÎ ‰Ú·˜ ¨‰Ê È·ÈËÈ‡ÂËÈ‡ ÔÂÚÈË ÏÚ ˙ÒÒÂ·Ó‰ 

ÆÌÈÂ˙‰ ¯‚‡Ó Ï„Â‚· ˙ÏÙÎÂÓ ˙È¯˜Ó≥∂© ¯‚‡ÓÏ ‰Ó‡˙‰ ˙Â¯·˙Ò‰ ¨˙È˜È¯Ó‡‰ ‰˜ÈÒÙ· ‰ÂÎÓ ˙‡Ê ˙Â¯·˙Ò‰ Database

Match Probability Ï·˜Ï ˙Â¯·˙Ò‰‰ ¨‰˘ÚÓÏ ‡È‰Â ®˙Á‡ ‰Ó‡˙‰ ˙ÂÁÙÏ    ÂÈ‡ ‰¯È·Ú‰ Úˆ·Ó Ï˘ ÏÈÙÂ¯Ù‰˘ Ô˙È‰· ¨¯‚‡Ó·

Æ¯‚‡Ó·≥∑

≥≤ Æ±µ∑≥ Á¢Ò ¨±ππ∂—Â¢˘˙‰ ¨®ÈÂ‰ÈÊ ÈÚˆÓ‡ ˙ÏÈËÂ ÛÂ‚· ˘ÂÙÈÁ — ‰ÙÈÎ‡ ˙ÂÈÂÎÓÒ© ÈÏÈÏÙ‰ ÔÈ„‰ ¯„Ò ˜ÂÁÏ „–Â ‚ ÌÈ˜¯Ù

≥≥  ππ∞≥Ø∞≥ Ù¢„ Â‡¯ ¨‰Ú¯ÎÂ‰ ‡Ï ÔÈÈ„Ú ˙‡Ê ‰Ï‡˘Ï‡¯˘È ˙È„Ó ß „‡ÓÁ–Â·‡Æ®≤∞∞¥© ∂∂µ ®±∑©∞¥ ¯Â‡„Ù ¨

≥¥ , The DNA Database Search Controversy, 58 Biometrics 241 (2002).David J. Balding

≥µComm on DNA Forensic Sci: An Update, Comm'n on DNA Forensic Sci: An Update, Nat'l Research Council, The

Evaluation of Forensic DNA Evidence 161 (Nat'l Acad Press, 1996) ∫ÔÏ‰Ï© NRC-IIÌ‚ Â‡¯ Æ®

Anders Stockmarr, Likelihood Ratios for Evaluating DNA Evidence When the Suspect is Found Through a Database

Search, 55 Biometrics 671 (1999).

≥∂  ÁÂ„ ˙„ÓÚNRC-II‰·¯‰· ÔË˜ ÌÈÂ˙‰ ¯‚‡Ó Ï„Â‚· ˙È¯˜Ó‰ ‰Ó‡˙‰‰ ˙Â¯·˙Ò‰ Ï˘ ‰ÏÙÎÓ‰ Í¯Ú Ì‰· ÌÈ¯˜ÓÏ ˜¯ ‰ÓÈ‡˙Ó ¨≥µ ˘¢‰ ÏÈÚÏ ¨

‡Â‰ ¯˙ÂÈ ˜ÈÂ„Ó ¯·Ò‰ Æ„·Ï· ±–Ï ∞ ÔÈ· ÌÈÎ¯Ú Ï·˜Ó‰ ˙Â¯·˙Ò‰ ‚˘ÂÓ‰ ˙¯„‚‰Ï „Â‚È· ¨±–Ó ‰ÏÂ„‚ ˙Â¯·˙Ò‰ ·È˙ ˙‡Ê ‰ÏÙÎÓ ¨˙¯Á‡ Æ±–Ó

 ÈÎ ÔÂ˙ ∫‡·‰ ¯·Ò‰‰p ‡Â‰ ˙„„Â· ‰‡ÂÂ˘‰· ‰Ó‡˙‰ Ï·˜Ï ‡Ï ˙Â¯·˙Ò‰‰ ÈÎ ¨Ô‡ÎÓ Æ˙È¯˜Ó‰ ‰Ó‡˙‰‰ ˙Â¯·˙Ò‰ ‡Â‰ 1-pÈÎ ¨Ô‡ÎÓ Æ

–· ‰Ó‡˙‰ Ï·˜Ï ‡Ï ˙Â¯·˙Ò‰‰n  ¯˘‡Î ˙Â‡ÂÂ˘‰ n ˙Â‡ÂÂ˘‰‰ ÔÈ· ˙ÂÏ˙ È‡ ˙Á‰·Â ÌÈÂ˙‰ ¯‚‡Ó Ï„Â‚ ‡Â‰ 1 – p
n( )˙Â¯·˙Ò‰‰ ÈÎ ¨Ô‡ÎÓ Æ

 Ï·˜Ï˙ÂÁÙÏ–· ˙Á‡ ‰Ó‡˙‰ n ‰È‰È ˙Â‡ÂÂ˘‰ p p n pn

n
n p

 =  1 –  1 –  x 
x <<1

( ) �Æ

 Ïˆ‡ ‰Ê ÈËÓ˙Ó ¯·Ò‰ Â‡¯John G. Daugman, The Importance of Being Random: Statistical Principles of Iris Recognition, 36

 279, 287–288 (2003)Pattern Recognition ÁÂ„· ‰Úˆ‰‰˘ ¨Ô‡ÎÓ ÆNRC-IIÌÈÂ˙‰ ¯‚‡Ó Ï„Â‚ Â· ‰¯˜Ó ¯Â·Ú ˜¯ ¨·ÂË ·Â¯È˜· ‰ÓÈ‡˙Ó 

 È„È ÏÚ ¨˙ÈËÓ˙Ó ‰ÈÁ·Ó ÈË¯‰Â˜Â ¯˙ÂÈ ÈÏÏÎ ÔÙÂ‡· ‰ÁÒÂ ÁÂ„‰ ˙˘È‚ Æ±–Ó ‰·¯‰· ÔË˜ ¨˙È¯˜Ó‰ ‰Ó‡˙‰‰ ˙Â¯·˙Ò‰· ÏÙÎÂÓAnders

Stockmarr ¨˙Â‡¯‰ ÒÁÈ ¨ÂÈ·Â˘ÈÁ ÈÙ ÏÚ Æ≥µ ˘¢‰ ÏÈÚÏ ¨„·Ï· ˙Á‡ ‰Ó‡˙‰ ‰˘ÈÈ Â· ‰¯˜Ó·Ï„Â‚· ˜ÏÂÁÓ ˙ÂÈ‰Ï ÍÈ¯ˆ ¨ÌÈÂ˙‰ ¯‚‡Ó· 

‰ÁÓÂÓ‰ È„È ÏÚ ÁÂÂ„Ó ˙ÂÈ‰Ï ÍÈ¯ˆ ¯˘‡ ˙Â‡¯‰ ÒÁÈ ÈÊ‡ ¨ÌÈÏÈÙÂ¯Ù ÔÂÈÏÈÓ ÏÈÎÓ ¯‚‡Ó‰Â ¨„¯‡ÈÏÈÓ ‡Â‰ ˙Â‡¯‰ ÒÁÈ Ì‡ ¨ÂÈÈ‰ ÆÌÈÂ˙‰ ¯‚‡Ó

Æ„·Ï· ÛÏ‡ ‡Â‰ ËÙ˘Ó‰ ˙È·Ï

≥∑ , 887 A.2d 1013,1024-1025  (Ct. App. D.C. 2005).United States v. Jenkins
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Ï„Â‚ „ÂÚ ÏÎ ¨ÁÈÊ ÔÙÂ‡· ÈÎ Ì‡ ¨˙˜ÊÁ˙Ó Û‡ ‡Ï‡ ¨‰˜È¯Ò‰Ó ‰‡ˆÂ˙Î ˙˘ÏÁ ‡Ï˘ ˜¯ ‡Ï ‰È‡¯‰ ÈÎ ÌÈÚÂË‰ ˘È ¨È˘‰ „ˆ‰Ó

Æ‰ÏÂÎ ‰ÈÒÂÏÎÂ‡‰ Ï„Â‚Ï ·¯˜˙Ó ÂÈ‡ ÌÈÂ˙‰ ¯‚‡Ó≥∏ ˙˘È‚ ‰ÂÎÓ ¨˙‡Ê ‰˘È‚ Balding & DonnellyÒÒÂ·Ó Ì‰Ï˘ ÔÂÚÈË‰ Æ

Ï‡ ÂÚ‚‰ Â· ÔÙÂ‡Ï ‰¯Â˘˜ ‰È‡ ÔÎ ÏÚÂ ¨ÈË‚‰ ÏÈÙÂ¯Ù‰ ˙Â¯È„ ˙‡ ˙ÈÈÙ‡Ó‰ ‰ÂÎ˙  ¨˙È¯˜Ó‰ ‰Ó‡˙‰‰ ˙Â¯·˙Ò‰˘ ÍÎ ÏÚ

Ì˙Â‡ ÈÎ ˙Â¯˘Ù‡‰ ‰ÏÏ˘ ¨¯‚‡Ó· ˘ÂÙÈÁ·Â ¯Á‡Ó ¨¯‚‡Ó· ‰˜È¯Ò ˙ÂÚˆÓ‡· ˙‚˘ÂÓ ‡È‰ ¯˘‡Î ˙˜ÊÁ˙Ó ‰È‡¯‰ Æ„Â˘Á‰

Æ‰¯È·Ú‰ ÈÚˆ·Ó Ì‰ ¨ÔÈÈ¯·Ú‰ ÏÈÙÂ¯ÙÏ ‰Ó‡˙‰ Ì‰È·‚Ï ‰‡ˆÓ ‡ÏÂ ¨¯‚‡Ó· ÈÂˆÓ Ì‰Ï˘ ÈË‚‰ ÏÈÙÂ¯Ù‰˘ ÌÈ˘‡

 ˙˘¯Ù· ÔÂ„ ÌÈÈË‚ ÌÈ¯‚‡Ó· ‰˜È¯Ò‰ ÔÈÈÚ· ˙˜ÂÏÁÓ‰Raymond Jenkins‰‚‰‰ ˙„ÓÚ ˙‡ ‰Ï·È˜ ‰ÎÂÓ ‰‡Î¯Ú˘ ¯Á‡Ï

–‰ ˙ÈÈ‡¯ ˙‚ˆ‰ ˙‡ ‰ÏÒÙÂDNAÈ·‚Ï ÈÚ„Ó‰ ÌÏÂÚ· ‰ÓÎÒ‰ ÔÈ‡ ÈÎ ‰ÚË· ¨ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù ¯‚‡Ó· ‰˜È¯Ò· ˙‚˘ÂÓ ¯˘‡ 

Æ‰Ï˘ È˙Â¯·˙Ò‰‰ ÁÂ˙È‰≥πÆ˙ÂÂ˘ ˙Â·Â˘˙ Ô‰Ï ¨˙ÂÂ˘ ˙ÂÈ˙Â¯·˙Ò‰ ˙ÂÏ‡˘ ¯ÙÒÓ ˘È ÈÎ ÂÚ·˜ ¯ÂÚ¯Ú· ÌÈËÙÂ˘‰ ¥∞¨Ô‰ ˙ÂÏ‡˘‰ 

© ¯‚‡ÓÏ ‰Ó‡˙‰‰ ˙Â¯·˙Ò‰ È‰Ódatabase match probabilityø®¥±øÈË‚‰ ÏÈÙÂ¯Ù‰ ˙Â¯È„ È‰Ó ¥≤˙È˙Â¯·˙Ò‰‰ ˙ÂÚÓ˘Ó‰ È‰Ó 

ÈÚˆ·Ó Ì‰ ¨¯‚‡Ó· ÈÂˆÓ Ì‰Ï˘ ÏÈÙÂ¯Ù‰ ¯˘‡ ÌÈ„Â˘Á‰ ¯‡˘˘ ˙Â¯˘Ù‡‰ ‰ÏÏ˘ ¨‰Ó‡˙‰ ‰‡ˆÓ ÂÏ „Â˘ÁÏ Ë¯Ù˘ ¨ÍÎÏ

ø‰¯È·Ú‰¥≥˙Â˜ÂÏÁÓ‰ ÈÎ ‰˜ÒÓÏ ÚÈ‚‰Â ¨ÂÈ·Â˘ÈÁ· ‰ÚË ‡Ï ¨ÌÈ„„ˆ‰Ó „Á‡ ‡Ï Û‡ ÈÎ ÚÎ˙˘‰ È˜È¯Ó‡‰ ËÙ˘Ó‰ ˙È·Â ¯Á‡Ó 

Æ˙ÂÈËÂÂÏ¯ ÏÚ ‡Ï‡ Ú„Ó ÏÚ ‰È‡¥¥˙È·Ï ‡Ï‡ ÌÈÚ„ÓÏ ÔÈÈÚ ÂÈ‡ ¨ÈËÂÂÏ¯Ï ·˘ÁÈÈ ‡Ï ‰ÓÂ ·˘ÁÈ ‰Ó ÈÎ ¨Ú·˜ ËÙ˘Ó‰ ˙È·  

≥∏ David J. Balding & Peter Donnelly, Evaluating DNA Profile Evidence When the Suspect is Identified Through a

 603 (1996)Forensic Sci.Database Search, 41 J.  ∫Ì‚ Â‡¯ ÆDavid J. Balding, Errors and Misunderstandings in the Second

 J. 469, 470–473 (1997); Peter Donnelly & Richard D. Freidman, DNA Database Searches andJurimetricsNRC Report, 37 

 931 (1999); A.P. Dawid, Comment on Stockmarr'sMich. L. Rev.the Legal Consumption of Scientific Evidence, 97 

Biometrics"Likelihood Ratios for Evaluating DNA Evidence, When the Suspect is Found Through a Database Search", 57 

976 (2001).

˙‚˘ÂÓ ‰È‡¯‰ ÈÎ Ô˙È‰·Â ¨®‰ÂÂ˘ ‰„ÈÓ· ÔÈÈ¯·Ú‰ ˙ÂÈ‰Ï ÏÂÎÈ ‰ÈÒÂÏÎÂ‡‰Ó „Á‡ ÏÎ ¨ÂÈÈ‰© ‰Ó˘‡‰ ˙ÂÈ‚ÂÓÂ‰ ˙Á‰ Ô˙È‰· ¨˙‡Ê ‰˘È‚ ÈÙ ÏÚ

 Ï„Â‚· ¯‚‡Ó ˙˜È¯Ò ÍÂ˙n ‡Â‰ ‰ÏÂÎ ‰ÈÒÂÏÎÂ‡‰ Ï„Â‚ ÈÎ Ô˙È‰·Â ¨N¨‰˜È¯Ò ‡ÏÏ ‰‚˘Â‰ ‰È‡¯‰ Â· ‰¯˜ÓÏ ˙ÈÒÁÈ Ï„‚ ‰È‡¯‰ Ï˜˘Ó ÈÊ‡ ¨

 ‰ÏÙÎÓ ÚÂ·˜·K ∫‰‡·‰ ‰‡ÂÂ˘Ó· ÔÂ˙‰ K
N

N n
 =  

–1

–
 ¯˘‡Î ÈÎ ˙Â‡¯Ï Ô˙È /2n=N‰È‡¯‰ ¨‰ÏÂÎ ‰ÈÒÂÏÎÂ‡‰Ó ÈˆÁ ÏÈÎÓ ¯‚‡Ó‰ ¯˘‡Î ÂÈÈ‰ ¨

ÒÁÈÈ˙‰Ï Ô˙È ¨‰ÈÒÂÏÎÂ‡‰ ÈˆÁ ¯ÂÚÈ˘Ó ÔË˜ ¯‚‡Ó‰ Â· ¨ÌÈÈ˘ÚÓ ÌÈÎ¯ˆÏ ÈÎ ¨˙‡Ê ‰˘È‚· ‰˜„ˆ‰‰ Ô‡ÎÓ Æ≤–Ï ·Â¯˜ ÂÎ¯Ú˘ ÚÂ·˜· ˜¯ ˙˜ÊÁ˙Ó

 Ïˆ‡ ¨ËÂ¯ÈÙ Â‡¯ ÆÏÈ‚¯‰ ‰¯˜ÓÏ ÂÓÎ ‰˜È¯Ò‰ ‰¯˜ÓÏDonnelly & Freidman© π∑π≠π∏¥ ßÓÚ· ¨AppendixÆ®

≥π  Â‡¯JenkinsÆ≥∑ ˘¢‰ ÏÈÚÏ ¨

¥∞  ßÓÚ· ¨Ì˘1024-1025∫

The rarity statistic, the database match probability, and the Balding-Donnelly formulation do not purport to address the

same issue. In reality, each formula answers a distinctly  different question that may be of concern in a cold hit case. As

the government correctly states, the rarity statistic simply answers the question: "How rare is this specific combination of

genetic material"? The database match probability answers the question: "What is the chance/probability of obtaining a

match by searching this particular database"? And the Balding-Donnelly calculation answers the question: "What is the

[*1025]  chance/probability that the person identified is the source of the sample in light of the fact that all other persons

in the database search were eliminated"? None of the questions are the same; more importantly, none of the answers are

mutually exclusive.

¥± ÆÌ˘

¥≤ ÆÌ˘

¥≥ ÆÌ˘

¥¥ ∫±∞≤¥ ßÓÚ· ¨Ì˘

Dr. Krane, Mr. Jenkins' own expert, admitted that two issues may arise when obtaining a match from a database: (1) the

rarity of the DNA profile, and (2) the probability of obtaining a match. Dr. Krane further admitted that not only could a

jury conceivably want to know both numbers, but that there was nothing controversial about the science used to calculate

the rarity statistic and that an initial database search does not change the rarity of a particular profile. Dr. Krane testified

that he would be more than capable of calculating both rarity and database match probability, and would be able to explain

and distinguish the two numbers for a jury. Dr. Krane, however, is of the belief that in a cold-hit case, the database match

probability was "the question to be addressed" to the exclusion of others. In other words, Dr. Krane believes that the

database match probability is more relevant than the rarity statistic.

¥µ ∫±∞≤µ ßÓÚ· ¨Ì˘

ÆÂ· ÚÈ¯Î‰Ï ËÙ˘Ó‰¥µÔ˙ ‡Ï ¨È˜È¯Ó‡‰ ËÙ˘Ó‰ ˙È· ¨Í„È‡Ó ÆÈËÙ˘Ó‰ ÍÈÏ‰· ‰È‡¯‰ ˙‚ˆ‰ ˙‡ ¯È˙‰ ËÙ˘Ó‰ ˙È· ¨ÔÎÏ  
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–‰ ˙ÈÈ‡¯ Ï˜˘Ó ˙‡ ÍÈ¯Ú‰Ï ˘È „ˆÈÎ ˙ÂÈÁ‰DNA‡È‰ ‰˜ÈËÒÈËËÒ ‰ÊÈ‡Â ¨ÌÈÂ˙ ¯‚‡Ó· ‰˜È¯Ò· ˙‚˘ÂÓ ‡È‰ ¯˘‡Î 

Æ˙ÈËÂÂÏ¯‰

Ï˘ ÂÈÈÚ· ÔÈ„‰ ˜ÒÙ ˙‡ Á˙Ó ‰Ê ¯Ó‡Ó ÔÈ‡ ¨ÔÎ ÂÓÎ Æ˙ÂÂ˘‰ ˙Â„ÓÚ‰ ÔÈ· ·˘ÈÈÏ ‰ÒÓ ÂÈ‡Â ˙‡Ê ‰È‚ÂÒ· Ô„ ÂÈ‡ ‰Ê ¯Ó‡Ó

Raymond Jenkins¯˘‡ÎÂ ¨¯‚‡Ó· ÈÂˆÓ ‰¯È·Ú‰ Úˆ·Ó Ï˘ ÈË‚‰ ÏÈÙÂ¯Ù‰ Ì‰· ÌÈ¯˜Ó· ˙¯Î˘ ‡ˆ˙ ‰¯·Á‰ ÈÎ ˜ÏÂÁ ÔÈ‡ Æ

ÏÎÎ ÆÌÈÚ˘Ù ÁÂÚÙ· „Â‡Ó ¯ÂÊÚ˙ ¯‚‡Ó· ‰˜È¯Ò ¨‰Ï‡ ÌÈ‡˙ ˙Á˙ ÆÈË‚‰ ÏÈÙÂ¯Ù‰ ˙˜Ù‰· ‰„·ÚÓ ˙‡È‚˘ ‰˘Á¯˙‰ ‡Ï

ÌÏÂ‡ ÆÌÈÚ˘Ù ¯˙ÂÈ ÁÚÙ ÍÎÂ ¯˙ÂÈ ‰ÏÂ„‚ ¯‚‡Ó‰ ÍÂ˙· ‰¯È·Ú‰ Úˆ·Ó Ï˘ ÏÈÙÂ¯Ù‰˘ ˙Â¯·˙Ò‰‰ ÍÎ ¨¯˙ÂÈ ÏÂ„‚ ‰È‰È ¯‚‡Ó‰˘

‡ˆÓ ÂÈ‡ ¨‰¯È·Ú‰ Úˆ·Ó Ï˘ ÈË‚‰ ÏÈÙÂ¯Ù‰ ÈÎ ÔÎ˙ÈÈ Æ˙ÂÙÁ‰ ˙˜ÊÁ Ì˘‡Ï ˙„ÓÂÚ ÔÈÈ„Ú ¨ÂÁÚÂÙÈ ÌÈ·¯ ÌÈÚ˘Ù Ì‡ Ì‚

–‰ ˙ÈÈ‡¯ ¯˘‡Î „ÁÂÈÓ· ˙ÈËÂÂÏ¯ ˙‡Ê ˙Â¯˘Ù‡ Æ˙ÂÈ¯˜Ó· ‡Â‰ Ì˘‡Ï ‰Ó‡˙‰‰ ¯Â˜ÓÂ ¨¯‚‡Ó·DNA˘È ¯˘‡ÎÂ ‰„ÈÁÈ ‰È‡¯ 

Æ„Â˘Á‰ ˙·ÂËÏ ˙Â¯Á‡ ˙ÂÈ‡¯ ÌÈÓÚÙÏ¥∂ÏÏÙÂÈ ¨ÏÂ„‚ ¯‚‡Ó· ÚÈÙÂÓ ÂÏ˘ ÈË‚‰ ÏÈÙÂ¯Ù‰˘ Ì„‡˘ ˙Â¯˘Ù‡‰ Ì‡ ÔÂÁ·Ï ˘È ¨ÔÎÏ 

˙ÙËÂ˘ ˙È˙¯Ë˘Ó ‰¯È˜Á ‰„Â·Ú Í¯Â‡Ï ˙ÈÏ‡È¯ ˙Â¯˘Ù‡ ¨¯‚‡Ó· ‡ˆÓ ÂÈ‡ ÂÏ˘ ÈË‚‰ ÏÈÙÂ¯Ù‰˘ Ì„‡ ÚˆÈ·˘ Ú˘ÙÓ ‰‡ˆÂ˙Î

ÆÏÂ„‚ ÌÈÏÈÙÂ¯Ù ¯‚‡Ó ÏÂÓ Ï‡ ÌÈ·¯ ÌÈÚ˘Ù Ï˘

ÌÈÏÈÙÂ¯Ù ÔÂÈÏÈÓ ÌÈÏÈÎÓ‰ ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù ¯‚‡Ó ÏÂÓ ˙È˙¯Ë˘Ó ‰„Â·Ú Ï˘ ‰ÈˆÏÂÓÈÒ È˙ÚˆÈ· ¨˙‡Ê ˙Â¯˘Ù‡ ˙˜È„· Í¯ÂˆÏ

‰ÚˆÂ· ‰ÈˆÏÂÓÈÒ‰ Æ˙È„Â‰È‰ ‰ÈÒÂÏÎÂ‡· ÌÈÏÏ‡ ˙ÂÁÈÎ˘ ˙Â‡Ï·Ë ÈÙ ÏÚ ÂÏ¯‚Â‰˘ ÌÈ¯˙‡ ‰Ú˘˙Â ‰˘È˘Ó ÌÈ·Î¯ÂÓ‰ ÌÈÈË‚

¯ÙÒÓ ÈÏÈÏÙ Ú˘Ù ˙¯ÈÊ· ‡ˆÓ ¯˘‡Â ¨¯‚‡Ó· ‡ˆÓ ÂÈ‡˘ ÔÈÈ¯·Ú Ï˘ ÈË‚ ÏÈÙÂ¯Ù ‰Ó„Ó ¯˘‡ ÈË‚ ÏÈÙÂ¯Ù ÌÈÏÈ¯‚Ó ∫‡·‰ ÔÙÂ‡·

Æ±¥∑‰Ï·˜˙‰ ¨± ¯ÙÒÓ ÈÂÒÈ· ÈÎ ÌÈÚ·Â˜Â ÌÈ˜ÈÒÙÓ ¨‰Ó‡˙‰ ‰‡ˆÓ Ì‡ Æ‰Ó‡˙‰ ˘È Ì‡ ÌÈ˜„Â·Â ÌÈÂ˙‰ ¯‚‡Ó ˙‡ ÌÈ˜¯ÂÒ 

˙È¯˜Ó ‰Ó‡˙‰¥∏ÔÈÈ¯·Ú Ï˘ ÏÈÙÂ¯Ù ‰Ó„Ó ¯˘‡ ¨È˘ ÈË‚ ÏÈÙÂ¯Ù ÌÈÏÈ¯‚Ó ‰Ó‡˙‰ ‰Ï·˜˙‰ ‡Ï Ì‡ Æ˙Á‡ ‰˜È¯Ò È¯Á‡ ¯·Î 

‡Ï Ì‡ Æ˙Â˜È¯Ò ≤ È¯Á‡ ˙È¯˜Ó ‰Ó‡˙‰ ‰Ï·˜˙‰ ¨± ¯ÙÒÓ ÈÂÒÈ· ÈÎ ÌÈÚ·Â˜Â ÌÈ˜ÈÒÙÓ ¨‰Ó‡˙‰ ‰‡ˆÓ Ì‡ Æ≤ Ú˘Ù· ¯Á‡

 È¯Á‡ Ï˘ÓÏ© ‰Ó‡˙‰ ˙Ï·˜˙Ó˘ „Ú ¨„ÂÚÂ „ÂÚ ÌÈÎÈ˘ÓÓ ‰Ó‡˙‰ ‰‡ˆÓ=18Y¯ÙÒÓ ÈÂÒÈ· ÈÎ ÌÈÚ·Â˜ ‰ÊÎ ‰¯˜Ó· Æ®˙ÂÂÈÒÈ 

 È¯Á‡ ‰Â˘‡¯ ˙È¯˜Ó ‰Ó‡˙‰ ‰Ï·˜˙‰ ¨±Y–‰ ¯Èˆ Â‰Ê Æ®±∏ ‡Ó‚Â„·© ˙Â˜È¯Ò Y‰Ó‡˙‰ ‰Ï·˜˙‰ ‰· ‰˜È¯Ò‰¢ — Û¯‚· 

˙Â‡ˆÂ˙‰ Æ‰Ï‡Î ˙ÂÂÈÒÈ µ∞∞ ÌÈ˘ÂÚ Â‡ ¨˙Â¯Á‡ ÂÈ‰È ÈÂÒÈ ÏÎ· ˙Â‡ˆÂ˙‰Â ÌÈÈ‡¯˜‡ ÌÈ¯ÙÒÓ· ÌÈ˜ÒÂÚ Â‡Â ¯Á‡Ó Æ¢‰Â˘‡¯

–‰ ¯Èˆ˘ ÔÙÂ‡· ˙Â‚ˆÂÓXÂ· ÈÂÒÈ Â˙Â‡· ˙È¯˜Ó‰ ‰Ó‡˙‰‰ ˙Â¯·˙Ò‰ È˜ÏÁ „Á‡ ‚ÂÏ ‡Ï‡ È‡¯˜‡‰ ÈÂÒÈ‰ ¯ÙÒÓ ‰È‰È ‡Ï 

‰˙Â‡· ˙È¯˜Ó‰ ‰Ó‡˙‰‰ ˙Â¯·˙Ò‰ È·‚Ï Ì‚ ‡Ï‡ ‰Ó‡˙‰‰ È·‚Ï ˜¯ ‡Ï Ú„ÈÓ Ï·˜Ï ÏÎÂ ÍÎ  Æ˙È¯˜Ó ‰Ó‡˙‰ ‰Ï·˜˙‰

Æ˙È¯˜Ó ‰Ó‡˙‰

What is and is not relevant is not appropriately decided by scientists and statisticians. This court recognizes that as jurists

we are not always in a position to determine what is good science and what is bad science. Frye directs us to defer to the

determinations of the experts in the field to answer that question. Questions of relevancy, however, have never been

outside of judicial competence. Determining what evidence is and is not relevant is a hallmark responsibility of the trial

judge and that responsibility is not appropriately delegated to parties outside the court.

¥∂ ‰¯˜Ó  ‡Â‰ ‰ÊÎ ‰¯˜ÓAdams Æ‰ÈÏ‚‡·   (No. 2), [1998] 1 Cr.R. v. Denis Adams [1996] 2 Cr. App. R. 467; R. v. Denis Adams

App. R. 377; Michael Lynch & Ruth McNally, "Science," "Common Sense," and DNA Evidence: A Legal Controversy

 83 (2003)Pub. Understanding Sci.about the Public Understanding of Science, 12  ¨‰Ê ‰¯˜Ó· ÆDenis John Adams˙Ú· ¯˘‡  ¨

 ˙ÈÈ‡¯ ÍÓÒ ÏÚ ÒÂ‡· Ì˘‡Â‰ ¨≥∑ Ô· ‰È‰ Â¯ˆÚÓDNA„Á‡Î ‰ÚÈ·˙‰ ‰ÁÓÂÓ È„È ÏÚ Í¯ÚÂ‰ ‰ÈÒÂÏÎÂ‡· ÈË‚‰ ÏÈÙÂ¯Ù‰ ˙ÂÁÈÎ˘ ¯˘‡Î ‰„ÈÁÈ 

–Ó ‰Á˜Ï˘ ¯Á‡Ï ¨‰‚˘Â‰ ‰È‡¯‰ Æ®∏π ¨∏¥ ßÓÚ· Ì˘© ÔÂÈÏÈÓ ÌÈÈ˙‡ÓÏAdams‰˜È¯Ò Æ®∏¥ ßÓÚ· Ì˘© ˙¯Á‡ ÔÈÓ ‰¯È·Ú ˙¯È˜Á Í¯ÂˆÏ Ì„ ˙ÓÈ‚„ 

‰„ÈÁÈ‰ ‰È‡¯‰ Æ®∏¥ ßÓÚ· ¨Ì˘© ÔÎ ÈÙÏ ÌÈÈ˙˘ ˘Á¯˙‰˘ ÁÚÂÙÓ ‡Ï ÒÂ‡ ‰¯˜Ó ÔÈÈ¯·Ú Ï˘ ÏÈÙÂ¯ÙÏ ‰Ó‡˙‰ ‰·È‰ ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù ¯‚‡Ó·

 „‚ÎAdams ˙ÈÈ‡¯ ‰˙Â‡ ‰˙ÈÈ‰ DNAÆÈÂ‰ÈÊ ¯„ÒÓ· Ì˘‡‰ ˙‡ ‰˙‰ÈÊ ‡Ï ‡È‰ Æ≤µ≠≤∞ È‡ÏÈ‚· ¯ÈÚˆ ¯ÂÁ· ‰È‰ Ò‡‰ ÈÎ ‰ÚË ˙ÂÏ˙Ó‰ Æ

 ¨‰È¯·„Ï ÆÒ‡Ï ‰ÓÂ„ ÂÈ‡ ‡Â‰ ÈÎ ‰ÚË ‡È‰Adams ¨ÛÒÂ· Æ®∏∑ ßÓÚ· Ì˘© ¯ÈÚˆ ‰È‰ ¯˘‡ Ò‡‰Ó ‰·¯‰· ¯‚Â·Ó ‰‡¯ AdamsÈ·ÈÏ‡ ˜ÙÈÒ 

 ¨Â˙ÂÎÊÏ ‰Ï‡ ˙ÂÈ‡¯ ˙Â¯ÓÏ ÆËÙ˘Ó· Í¯ÙÂ‰ ‡Ï È·ÈÏ‡‰ ÆÂ˙¯·Á ˙Â„Ú· ÍÓ˙ ¯˘‡ ÒÂ‡‰ ÔÓÊÏAdamsÆ¯ÊÂÁ ËÙ˘Ó·Â ËÙ˘Ó· Ú˘¯Â‰ 

¥∑ ÏÎ ÂÒÎÂ‡È ‰· ¯˘‡ ¨È˙¯Ë˘Ó‰ ¯‚‡Ó‰ „·ÏÓ ¨˙ÙÒÂ ÌÈÏÈÙÂ¯Ù ˙ˆÂ·˜ ˙ÈÈ· È„È ÏÚ ‡È‰ ¨˙‡Ê ‰ÈˆÏÂÓÈÒ Úˆ·Ï ‰ÂÎ‰ Í¯„‰ ¨˙ÈÂ¯˜Ú‰ ‰Ó¯·

Ï˘ ÈË‚ ÏÈÙÂ¯Ù ‰Ó„Ó‰ ÏÈÙÂ¯Ù ¨È‡¯˜‡ ÔÙÂ‡· ‰ÓÓ ¯ÂÁ·Ï ˘È ¨˙ÙÒÂ‰ ‰ˆÂ·˜‰ ˙ÈÈ· È¯Á‡ ÆÈ˙¯Ë˘Ó‰ ¯‚‡Ó· ÌÈ‡˘ ‰ÈÒÂÏÎÂ‡· ÌÈÏÈÙÂ¯Ù‰

‰Ó¯· Æ¯‚‡Ó· ÌÈ‡˘ ÌÈÈÈ¯·Ú Ï˘ ÈÙÂÒ ÔÈ‡ ¯ÙÒÓ ˘È˘ ¨ÈÂ‚˘Â ÈÂÓÒ ÔÙÂ‡· ÌÈÁÈÓ Â‡ ¨ÍÎ ‰˘Ú ‡Ï Ì‡  ÆÈ˙¯Ë˘Ó‰ ¯‚‡Ó· ‡ˆÓ ÂÈ‡˘ ÔÈÈ¯·Ú

ÌÈÈË‚‰ ÌÈÏÈÙÂ¯Ù‰ ÏÎ ÍÒÂ ¯Á‡ÓÂ ¨±∞∞∞∞ ÏÚ ‰˙ÏÚ ‡Ï „„Â· ÈÂÒÈ· ÂÏ¯‚Â‰˘ ˙ÈÏ‡ÓÈÒ˜Ó‰ ÌÈÈË‚‰ ÌÈÏÈÙÂ¯Ù‰ ˙ÂÓÎÂ ¯Á‡Ó ¨˙È˘ÚÓ‰

˙‡ Úˆ·Ï ‰È‰ Ô˙È ¨Ï‡¯˘È ˙È„Ó· ‰ÏÂÎ ‰ÈÒÂÏÎÂ‡‰ Ï„Â‚Ó ‰·¯‰· ÔË˜‰ ¯ÙÒÓ ¨ÛÏ‡ ˙Â‡Ó ‰ÂÓ˘Ó ˙ÂÁÙ ‰È‰ „ÁÈ· ÌÈÈÂÒÈ‰ ÏÎ· ÂÏ¯‚Â‰˘

Æ¯Ó‡Ó‰ ÛÂ‚· ¯‡Â˙Ó˘ ÈÙÎ ¨ÈÂÒÈ‰

¥∏ ÆÔÈÈ¯·ÚÏ ‰‰Ê ÂÏ˘ ÈË‚‰ ÏÈÙÂ¯Ù‰ ¨È¯˜Ó ÔÙÂ‡·˘ ¯Á‡ Ì„‡· ‡Ï‡ ÔÈÈ¯·Ú· ¯·Â„Ó ÔÈ‡ ÈÎ ‰˙ÂÚÓ˘Ó ˙È¯˜Ó ‰Ó‡˙‰
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Æ¥Æ„ÌÈ¯˙‡ ‰Ú˘˙Ó ÌÈ·Î¯ÂÓ‰ ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù ¯‚‡Ó ¯Â·Ú ˙È˙¯Ë˘Ó ‰¯È˜Á Ï˘ ‰ÈˆÏÂÓÈÒ ˙Â‡ˆÂ˙  ®±

˙È¯˜Ó‰ ‰Ó‡˙‰‰ ˙Â¯·˙Ò‰ Ï˘ ‰Èˆ˜ÂÙÎ ˙È¯˜Ó ‰Ó‡˙‰ ˙Ï·˜Ï ˘¯„‰ ˙Â˜È¯Ò‰ ¯ÙÒÓ ∫∑ ¯ÂÈˆ

ÌÈ¯˙‡ ‰Ú˘˙Ó ÌÈ·Î¯ÂÓ‰ ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù ÔÂÈÏÈÓ ‰ÂÓ‰ ¯‚‡Ó·

‰ÏÂÎÈ ˙È¯˜Ó ‰Ó‡˙‰ ¨ÂÈÈ‰ Æ˙ÂÈ¯˜Ó‰ ˙ÂÓ‡˙‰‰ Ï˘ ÈËÒÎÂËÒ‰ ÈÙÂ‡‰ ˙‡ ˘ÂÁÏ ÏÎÂÈ ‡¯Â˜‰˘ È„Î ¨Â¯·ÂÁ ∑ ¯ÂÈˆ· ˙Â„Â˜‰

Ï·˜˙‰Ï ‰ÏÂÎÈ ˙È¯˜Ó ‰Ó‡˙‰ ÈÎ ¨∑ ¯ÂÈˆ· ÌÈ‡Â¯ Â‡ Æ˙Â˜È¯Ò ÌÈ¯˘ÚÓ ˙ÂÁÙ È¯Á‡ Ì‚Â ˙Â˜È¯Ò ÌÈÙÏ‡ ˙¯˘Ú È¯Á‡ Ï·˜˙‰Ï

Æ®±∞Æ∑ ˙˜ÊÁ· ±∞ È˜ÏÁ „Á‡© „¯‡ÈÏÈÓ µ∞–Ï „Á‡ È„Î „Ú ‰ÎÂÓ ˙È¯˜Ó‰ ‰Ó‡˙‰‰ ˙Â¯·˙Ò‰ ¯˘‡Î Ì‚

Ô˙Â‡· ˜¯ „˜Ó˙Ó ‡Â‰˘ ÍÎ Ï„‚Â‰ Û¯‚‰  ˙Â˜È¯Ò Ï˘ ÔË˜ ¯ÙÒÓ ¯Á‡Ï ‰Ï·˜˙‰ ˙È¯˜Ó ‰Ó‡˙‰ Ì‰· ÌÈ¯˜Ó‰ ˙‡ ˙Â‡¯Ï È„Î

Æ˙Â˜È¯Ò ±∞∞–Ó ˙ÂÁÙ ¯Á‡Ï ÂÏ·˜˙‰˘ ˙ÂÈ¯˜Ó ˙ÂÓ‡˙‰

È„Î „Ú ‰ÎÂÓ ˙È¯˜Ó‰ ‰Ó‡˙‰‰ ˙Â¯·˙Ò‰ ¯˘‡Î ¨˙Â˜È¯Ò ∂µ–Î È¯Á‡ Ï·˜˙‰Ï ‰ÏÂÎÈ ˙È¯˜Ó ‰Ó‡˙‰ ÈÎ ¨∏ ¯ÂÈˆÓ ˙Â‡¯Ï Ô˙È

‰Ó‡˙‰‰ ˙Â¯·˙Ò‰˘ ÈË‚ ÏÈÙÂ¯Ù ¯Â·Ú Ï·˜˙‰Ï ‰ÏÂÎÈ ˙È¯˜Ó ‰Ó‡˙‰ Æ®±∞Æ∑ ˙˜ÊÁ· ±∞ È˜ÏÁ „Á‡© „¯‡ÈÏÈÓ µ∞–Ï „Á‡

ÂÎÓ˙ÒÈ Ì‡ ¨Ú˘ÙÓ ÛÁ ˙Ú˘¯‰ ‰˙ÂÚÓ˘Ó ˙‡ÊÎ ˙È¯˜Ó ‰Ó‡˙‰ ÏÎ Æ˙Â˜È¯Ò ≤∞–Ó ˙ÂÁÙ È¯Á‡ ¨„¯‡ÈÏÈÓÏ „Á‡  ÂÏ˘ ˙È¯˜Ó‰

ÈÎ ˙Â‡¯Ï Ô˙È ¨ÌÈ¯˙‡ π–Ó ÌÈ·Î¯ÂÓ‰ ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù È·‚Ï ¯ÂÓ‡‰ ÌÂÎÈÒÏ ÆÚÂÈÒ ˙ÂÈ‡¯Ï Â˘¯„ÈÈ ‡ÏÂ ‰Ó‡˙‰ ‰˙Â‡ ÏÚ

Ì˙Â‡ ÌÈÚ˘Ù ≤∞ ¯Á‡Ï ¨ÂÈÈ‰ ¨˙Â˜È¯Ò ≤∞ ˙ÂÁÙ ¯Á‡Ï Ì‚ ˙È¯˘Ù‡ ˙È¯˜Ó ‰Ó‡˙‰ Æ‰Ú˘¯‰ Í¯ÂˆÏ Ì‰ÈÏÚ ˜¯ ÍÓ˙Ò‰Ï ÔÎÂÒÓ

Æ¯‚‡Ó· ‡ˆÓ ÂÈ‡ È˙ÈÓ‡‰ ÔÈÈ¯·Ú‰ Ï˘ ÏÈÙÂ¯Ù‰ Ì‰·Â ˙¯˜ÂÁ ‰¯Ë˘Ó‰
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ÔÂÈÏÈÓ ‰ÂÓ‰ ¯‚‡Ó· ˙È¯˜Ó‰ ‰Ó‡˙‰‰ ˙Â¯·˙Ò‰ Ï˘ ‰Èˆ˜ÂÙÎ ˙È¯˜Ó ‰Ó‡˙‰ ˙Ï·˜Ï ˘¯„‰ ˙Â˜È¯Ò‰ ¯ÙÒÓ ∫∏ ¯ÂÈˆ

— ÌÈ¯˙‡ ‰Ú˘˙Ó ÌÈ·Î¯ÂÓ‰ ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù

© ‰Ï„‚‰ zoom±∞∞–Ó ÍÂÓ ˙Â˜È¯Ò ¯ÙÒÓ· ˙Â„˜Ó˙‰Â ®

Æ¥Æ„ÌÈ¯˙‡ ‰˘È˘Ó ÌÈ·Î¯ÂÓ‰ ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù ¯‚‡Ó ¯Â·Ú ˙È˙¯Ë˘Ó ‰¯È˜Á Ï˘ ‰ÈˆÏÂÓÈÒ ˙Â‡ˆÂ˙  ®≤

˙È¯˜Ó‰ ‰Ó‡˙‰‰ ˙Â¯·˙Ò‰ Ï˘ ‰Èˆ˜ÂÙÎ ‰ÈÂ‚˘ ‰Ó‡˙‰ ˙Ï·˜Ï ˘¯„‰ ˙Â˜È¯Ò‰ ¯ÙÒÓ ∫π ¯ÂÈˆ

ÌÈ¯˙‡ ‰˘È˘Ó ÌÈ·Î¯ÂÓ‰ ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù ÔÂÈÏÈÓ ‰ÂÓ‰ ¯‚‡Ó·
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ÌÈ˘È˘Ï „Á‡ Ï˘ ˙È¯˜Ó ‰Ó‡˙‰ ˙ÂÈÂ¯·˙Ò‰· Ì‚Â ‰Â˘‡¯ ‰˜È¯Ò· ¯·Î Ï·˜˙‰Ï ˙ÂÏÂÏÚ ˙ÂÈÂ‚˘ ˙ÂÓ‡˙‰˘ ˙Â‡¯Ï Ô˙È

ÈÂˆÓ ÂÏ˘ ÈË‚‰ ÏÈÙÂ¯Ù‰˘ Ì„‡ ‰‰Â·‚ ˙Â¯È·Ò· ÏÏÙÂÈ ¨¯‚‡ÓÏ ıÂÁÓ ÔÈÈ¯·Ú È„È ÏÚ ÚˆÂ· Ú˘Ù Â· ‰¯˜Ó ÏÎ· ÈÎ ¨Ô‡ÎÓ  ÆÔÂÈÏÈÓ

Æ¯‚‡Ó‰ ÍÂ˙·¥π

Æ‰˙ÂˆÏÓ‰Â ˙Â‡ˆÂ˙· ÔÂÈ„

 ˙ÈÈ‡¯ ÍÓÒ ÏÚ Ì„‡ ÚÈ˘¯‰Ï ÔÈ‡ ÈÎ ÔÚË ÌÂÁ˙· ˙˜ÒÂÚ‰ ˙Â¯ÙÒ·DNA˙‡È‚˘ Ï˘ ˙Â¯˘Ù‡‰ ¯Â‡Ï ¯˜ÈÚ· ˙‡ÊÂ ¨‰„·Ï 

Æ‰„·ÚÓµ∞ÔÈ‡ ÌÈ„¯‡ÈÏÈÓÏ „Á‡ Ï˘ ˙È¯˜Ó ‰Ó‡˙‰ ˙ÂÈÂ¯·˙Ò‰ Ì‚ ÈÎ ‡È‰Â ˙ÙÒÂ ‰·ÈÒ ÏÚ ˙Â„ÓÏÓ ‰Ê ¯˜ÁÓ ˙Â‡ˆÂ˙ 

˙Â·ÈÒ· Æ˙˜ÙÒÓ ‰È‡ ÌÈÂÈÏÈÓÏ „Á‡ Ï˘ ˙ÂÁÈÎ˘ Ì‚ ÈÎ ˙Â‡„ÂÂ· ‰‡¯Ó ¯˜ÁÓ‰ ÆÈË‚‰ ÏÈÙÂ¯Ù‰ ˙ÂÈ„ÂÁÈÈ ˙ÚÈ·˜Ï ˙Â˜ÙÃÒÓ

–‰ ˙˜È„·· ‰‡È‚˘ ÔÎ˙È˙ Ô‰·DNA˜ÈÙÒ˙ ‰˜È„·· ‰Ó‡˙‰ Ô‰· ˙Â·ÈÒ·Â ˙È¯˜Ó ‰Ó‡˙‰ Â‡ ‰„·ÚÓ ˙‡È‚˘Ó ‰‡ˆÂ˙Î Â‡ 

Û‡Â ÌÈÈ˙˘ Â‡ ‰˘ „ÂÚ· ÈÎ ˘Â˘ÁÏ ‡Ï˘ ÏÂÎÈ ÂÈ‡˘ È„ÈÓ˙ „Â˘Á ‡Â‰ ¨¯‚‡Ó· ‡ˆÓ ÂÏ˘ ÈË‚‰ ÏÈÙÂ¯Ù‰˘ Ì„‡ ÏÎ ¨‰Ú˘¯‰Ï

 ˙˜È„·· ‰Ó‡˙‰ ÍÓÒ ÏÚ Ì˘‡ÂÈ ‡Â‰ ÌÈ˘ ¯˘ÚDNAÌ„Â˜ ˙Â·¯ ÌÈ˘ Ì‚ ‰ÚˆÂ·˘ ÔÎ˙ÈÈ ¯˘‡Â ¨ÚˆÈ· ‡Ï ‡Â‰ ‰˙Â‡ ‰¯È·Ú· ¨

ÆÔÎÏµ±

Æ‰ˆÈ¯Ù· „Â˘Á ¯˙‡Ï È„Î ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù ¯‚‡Ó· ‰˜È¯Ò ‰ÈÏ‚‡· ‰ÚˆÂ· ±πππ–·µ≤–‰ ˙ÓÈ‚„ ÈÎ ‰˙ÏÚ‰ ‰˜È¯Ò‰ DNA

≤∞∞ ¯‚ ¨Ì„‡ Â˙Â‡ ÆÔÂÈÏÈÓ ‰Ú·˘Â ÌÈ˘ÂÏ˘Ï „Á‡ Ï˘ ˙È¯˜Ó ‰Ó‡˙‰ ˙Â¯·˙Ò‰· ÌÈÂÒÓ Ì„‡Ï ˙ÎÈÈ˘ Ú˘Ù‰ ˙¯ÈÊ· ‰‡ˆÓ˘

‰Ó‡˙‰‰ ˙Â¯·˙Ò‰ ÆÚ˘Ù‰ ÔÓÊÏ È·ÈÏ‡ ˜ÙÈÒ Ì‚ ‡Â‰ Æ‚Â‰Ï Ï‚ÂÒÓ ÂÈ‡ Û‡Â ÔÂÒÈ˜¯Ù ˙ÏÁÓ· ‰ÏÂÁ ¨Ú˘Ù‰ ˙¯ÈÊÓ ÏÈÈÓ

ÌÈÓÒ ¥ Â˜„· ¯˘‡Î ¨Ì˘‡‰ Ï˘ Â¯Â‚ÈÒ ˙Â˘˜Ú˙‰ ÏÏ‚· ˜¯ ÆÈË‚‰ ÏÈÙÂ¯Ù· ÌÈÓÒ ∂ ˙˜È„·Ó ‰‡ˆÂ˙Î ‰Ï·˜˙‰ ˙È¯˜Ó‰

–‰ ˙˜È„·· ‰Ó‡˙‰ ÔÈ‡ ÈÎ ¯¯·˙‰ ¨ÌÈÙÒÂDNAÆ¯˜ÈÚÂ ÏÏÎ ÚÈ˙ÙÓ ¯·„‰ ÔÈ‡ ¨‰Ê ¯˜ÁÓ· ÂÈ‡¯‰˘ ˙Â‡ˆÂ˙‰ ¯Â‡Ï Æ

 ˙˜È„· ÍÓÒ ÏÚ ‰Ú˘¯‰· ‰ÎÒ‰ ˙‡ ÔÈË˜‰Ï È„Î ¨Ô˙È˘ ÏÎ ˙Â˘ÚÏ ˘È˘ Ô‡ÎÓDNA‰‡È‚˘‰ ˙Â¯˘Ù‡· „˜Ó˙Ó ‰Ê ¯Ó‡Ó Æ

ÛÒ Í¯ÚÓ ÍÂÓ ‰È‰È ı¯‡‰ ¯Â„Î ÏÎ· ÚˆÂÓÓ‰ ˙Â‚ÂÊ‰ ¯ÙÒÓ˘ ‰ˆ¯ Ì‡ ÆÏ¯Â‚ ˙¯ÈÊ‚ ‰È‡ ˙‡Ê ‰‡È‚˘ Æ‰ÓÂˆÓˆÏ Í¯„·Â ˙ÈË‚‰

 ÁÈ© ÌÈÂÒÓn  =  0.01˙‡ ÌÂ˘¯Ï Ô˙È ¨‰Ê ·Â˘ÈÁ Í¯ÂˆÏ ÆÍÎÏ ˙˘¯„‰ ˙ÚˆÂÓÓ‰ ˙È¯˜Ó‰ ‰Ó‡˙‰‰ ˙Â¯·˙Ò‰ ˙‡ ·˘ÁÏ ÏÎÂ ®

 ¯Â·Ú ¨„¯‡ÈÏÈÓ ‰Ú·˘ ¯ÙÒÓ‰ ˙·ˆ‰Â ˙ÚˆÂÓÓ‰ ˙È¯˜Ó‰ ‰Ó‡˙‰‰ ˙Â¯·˙Ò‰ „Â„È· È„È ÏÚ ®±© ‰‡ÂÂ˘ÓNÌ„‡‰ È· ¯ÙÒÓÎ ¨

∫ı¯‡‰ ¯Â„Î ÈÙ ÏÚ ÌÈÈÁ‰

(8)  =  
2 x 

 x – 1
 =  

2 x 0.01

7 x 10  x 7 x 10  –  1
 =  4.08 x 10

9 9

-22
p

n

N N( ) ( )

¥π ‰Ó‡˙‰ ‰‡ˆÓ Ì‰Ï ÌÈ„Â˘Á‰ ¯‡˘ ÂÏÏ˘ Ì‡ Ì‚ ÌÏÂ‡ Æ¯‚‡Ó‰ ÍÂ˙· ˙Á‡ ‰Ó‡˙‰Ó ¯˙ÂÈ ‡ˆÓÈ˙ Ì‰· ÌÈ·¯ ÌÈ¯˜Ó ÂÈ‰È ÈÎ „Â‡Ó ¯È·Ò

ıÂÁÓ Ì‚ ÍÎ ¨˙ÂÓ‡˙‰ ¯ÙÒÓ Â‡ˆÓ ¯‚‡Ó·˘ ÂÓÎ ÔÎ˘ ‰¯‰Ê‡ ¯Â¯Ó˙ ˜ÈÏ„‰Ï ¯ÂÓ‡ ¯·„‰ ¨„Á‡ „Â˘Á ÌÚ Â¯‡˘Â ¨˙ÂÈÂˆÈÁ ˙ÂÈ‡¯· ¯‚‡Ó·

Æ‰¯È·Ú‰ Úˆ·Ó Ï˘ ‰Ê ˙‡ Ì‡Â˙ Ì‰Ï˘ ÈË‚‰ ÏÈÙÂ¯Ù‰ Ì‚ ¯˘‡ ÌÈ˘‡ Ï˘ ·¯ ¯ÙÒÓ „ÂÚ ˙ÂÈ‰Ï ÌÈÏÂÏÚ ¯‚‡ÓÏ

µ∞  Â‡¯Sangero and Halpert ˙ÈÈ‡¯ Ï˘ ‰Ï˜˘Ó¢ È˜ˆÂÏÙ Ì¯ÂÈ ¨Ì‚ Â‡¯ ÆÌ˘ ¨Ò„¯ÙÂ Ë¯ÙÏ‰ Ì‚ Â‡¯ Æ¥ ˘¢‰ ¨ÏÈÚÏ DNAÔÈ„‰ ˜ÒÙ ˙Â·˜Ú· — 

 ¢„‡ÓÁ Â·‡ „‡¯ÂÓËÙ˘ÓÂ ‰‡ÂÙ¯Æ®≤∞∞¥© ±∑∏ ¨±∑¥ ¨≥∞ 

µ±‰¯˜ ÍÎ Æ˘Â˘ÁÏ ‡Ï˘ ÌÈÏÂÎÈ ÌÈ‡ Ì„‚ ÚˆÂ·˘ Ú˘Ù ˙¯È˜Á ÈÎ¯ˆÏ ¯‚‡Ó· ‰È‰ Ì‰Ï˘ ÈË‚‰ ÏÈÙÂ¯Ù‰ ¯˘‡ ˙ÈÏÈÏÙ ‰¯È·Ú ˙Â·¯Â˜ ÂÏÈÙ‡

 ‰ËÂÚÙ‰ Áˆ¯ ˙¯È˜Á·Jaidyn Leskie ˙Ó‡˙‰ ÆDNA˜ÙÂ‰ ‰Ï˘ ÈË‚‰ ÏÈÙÂ¯Ù‰ ¯˘‡ ¨‰Ò‡˘ ˙¯‚ÙÓ ‰¯ÚÏ ‰ÏÈ·Â‰ ‰ËÂÚÙ‰ Áˆ¯ ˙¯ÈÊÓ 

È„È ÏÚ ¯·ÒÂ‰ ‰‡È‚˘‰ ¯Â˜ÓÂ ‰¯Ú ‰˙Â‡ „‚Î ˙Â„˘Á‰ ÈÂ˜ÈÏ ÂÏÈ·Â‰ ¨Â· ˙ÂÓÈÂÒÓ‰ ˙Â„·ÂÚ‰Â ‰¯˜Ó‰ ˙¯È˜Á Æ‰˙Â‡ Ò‡˘ ‰Ê ˘ÂÙÈÁ ÈÎ¯ˆÏ

ÆÔÓÊ ˙ÙÂ˜˙ ‰˙Â‡· Í¯Ú· ‰„·ÚÓ ‰˙Â‡· Â„·ÂÚ ˙ÂÓÈ‚„‰ È˙˘˘ ÔÂÂÈÎÓ ¨¯È·Ò ‰‡¯ ‰Ê ¯·Ò‰ Æ˙ÂÓÈ‚„‰ ÌÂ‰ÈÊ· ¨‰¯˜Ó‰ ˙‡ Â˜„·˘ ÌÈÁÓÂÓ

William C. Thompson, Tarnish on the "Gold Standard": Understanding Recent Problems in Forensic DNA Testing, 30

 10, 13–14 (2006).Champion–· ¨¯Á‡ ‰¯˜Ó· Michigan ˙ÈË„ÂËÒ‰ Ï˘ ‰˙ÁÈˆ¯ ˘„ÁÓ ¯˜Á ·¢‰¯‡·˘  Jane Mixer¨±π∂π ˙˘Ó 

 ˙ÈÈ‚ÂÏÂÎË ˙¯ÊÚ·DNA–Ï ¨ÌÈ„Â˘Á È˘Ï ‰Ó‡˙‰Ï ‰ÏÈ·Â‰ ˙˘„ÂÁÓ‰ ‰¯È˜Á‰ Æ˙È¯Â˜Ó‰ Áˆ¯‰ ˙¯È˜Á· ‰ÈÓÊ ‰˙ÈÈ‰ ‡Ï ¯˘‡ John Ruelas

–ÏÂGary Leiterman–˘ ‡Ï‡ ÆJohn Ruelas „‚Î ÌÂ˘È‡ ·˙Î ˘‚Â‰ ÔÎ ¨„‚Ó ÆÁˆÂ¯‰ ‡Â‰ ‡Ï ÈÎ ¯¯·Â‰ ÔÎÏÂ Áˆ¯‰ ÔÓÊ· Ú·¯‡ Ô· ‰È‰ Gary

Leiterman Ï˘ ‰ÓÈ‚„Ï ÁˆÂ¯‰ ˙ÂÓÈ‚„ ÔÈ· ‰Ó‡˙‰Ï ÈÂÈ‚‰ ¯·Ò‰ ¯ÒÂÁ ˙„·ÂÚ Ï˘ ÌÈ¯˜Ó‰ ÛÂ¯Èˆ ˙Â¯ÓÏ ÆJohn RuelasÌ‚ ÈÎ ‰„·ÂÚ‰ ÌÚ 

 ¨ÔÓÊ Â˙Â‡· ‰„·ÚÓ ‰˙Â‡· Â„·ÂÚ ¨ÌÈ„Â˘Á‰ È˘ Ï˘Â Ô·¯Â˜‰ Ï˘ ˙‡Ê ¨˙ÂÓÈ‚„‰ ˙˘ÂÏ˘ ÈÎ ¯¯·Â‰ ‰Ê ‰¯˜Ó·LeitermanÁˆ¯· Ú˘¯Â‰ ¨

Æ±¥ ßÓÚ· ¨Ì˘ Æ˙ÈË„ÂËÒ‰

µ≤  13, 50-51 (2001).Brook. L. Rev.Jennifer L. Mnookin, Fingerprint Evidence in the Age of DNA Profiling, 67 
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∫˙ÚˆÂÓÓ‰ ˙È¯˜Ó‰ ‰Ó‡˙‰‰ ˙Â¯·˙Ò‰

(9)  =  
2 x 

 x  –  1
 =  

2 x 0.01

7 x 10  x 7 x 10  –  1
 =  4.08 x 10

6 6

-16
p

n

N N( ) ( )

–‰ ˙˜È„·· ÌÈ¯˙‡‰ ˙ÂÓÎ ˙‡ ÏÈ„‚ Ì‡ ˜¯Â Í‡ ¨ÂÈÓÈ Ï˘ ‰È‚ÂÏÂÎË· ÂÏ·˜˙È ‰Ï‡ ˙ÂÎÂÓ ˙È¯˜Ó ‰Ó‡˙‰ ˙ÂÈÂ¯·˙Ò‰DNAÆ

È· ÔÈ· ˙ÂÂ˘‰ Ì‰· ÌÈ¯˙‡ ˙¯ÈÁ·Ï ˙Â·È˘Á ˘ÈÂ ¯Á‡Ó ‰Ê „ÚÈ ˙‚˘‰Ï ˙˘¯„‰ ÌÈ¯˙‡‰ ˙ÂÓÎ ÏÚ ıÈÏÓ‰Ï ÏÂÎÈ ÂÈ‡ ‰Ê ¯˜ÁÓ

˙ÂÈÒÂÏÎÂ‡· ÌÈÏÏ‡‰ ˙ÂÁÈÎ˘ ˙‡ Ú·˜È˘ ¯˜ÁÓ· Ì‚ Í¯Âˆ ˘È ¨ÌÈ¯˙‡ Ï˘ ¯˙ÂÈ ·¯ ¯ÙÒÓ· ˘Ó˙˘‰Ï È„Î Æ‰ÏÂ„‚ Ì„‡‰

Æ‰˜È„·‰ ÚÂˆÈ·Ï Â˘Ó˘È˘ ÌÈÙÒÂ ÌÈ¯˙‡ Ì˙Â‡· ¨Ï‡¯˘È· ˙Â‡ˆÓ‰

˙ˆ˜ ®±© ‰‡ÂÂ˘Ó ˙‡ ÌÂ˘¯ ¨ÍÎ Í¯ÂˆÏ ÆÌÈÈË‚ ÌÈÏÈÙÂ¯Ù ¯‚‡Ó· ‰Â˘‡¯ ‰ÏÂÙÎ ‰Ó‡˙‰ ‰ÈÂÙˆ È˙Ó ‡·Ï ¯˘Ù‡Ó Ì‚ ‰Ê ¯˜ÁÓ

∫˙¯Á‡

(10)  =  
 x  –  1

2
 x   

2 x 
 =   x  –  1

1<<
2

n
N N

p
n

p
N N N

N( )
� ( ) �

∫˘ Ï·˜ Ô‡ÎÓ

(11)   
2 x 

N
n

p
�

 ÚˆÂÓÓ‰ ˙Â‚ÂÊ‰ ¯ÙÒÓ ¯Â·Ú Í¯Ú‰ ˙‡ ®±±© ‰‡ÂÂ˘Ó· ·Èˆ Ì‡n  =  1Ï˘ ˙Â¯·˙Ò‰ ¯Â·Ú ®≤© ‰‡ÂÂ˘ÓÓ ÈË¯Â‡È˙‰ Í¯Ú‰ ˙‡Â 

 ÌÈ¯˙‡ π È· ÌÈÏÈÙÂ¯Ù Ï˘ ˙ÚˆÂÓÓ ˙È¯˜Ó ‰Ó‡˙‰p =  6.067497 x 10
-10Â· ÚˆÂÓÓ‰ ÌÈÂ˙‰ ¯‚‡Ó Ï„Â‚ ˙‡ ÍÈ¯Ú‰Ï ÏÎÂ ¨

∫‡Â‰ ‰Ê Í¯Ú ÆÌÈÂ˙‰ ¯‚‡Ó· ‰Â˘‡¯ ˙ÂÏÈÙÎ ‡ÂˆÓÏ ÌÈÈÂÙˆ Â‡

(12)   
2 x 1

6.067497 x 10
 =  57413

-10
N �

ÆÌÈ¯˙‡ π ÈÏÚ· ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù µ∑¨¥±≥–Î ÏÈÎÈ ‡Â‰˘ ¯Á‡Ï ¨¯‚‡Ó· Ì‡Â˙ ÔÂ˘‡¯ ‚ÂÊ ÚˆÂÓÓ· Ï·˜Ï ÌÈÙˆÓ Â‡˘ ¨Ô‡ÎÓ

∂ ÈÏÚ· ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù· ˙ÚˆÂÓÓ ˙È¯˜Ó ‰Ó‡˙‰ ˙Â¯·˙Ò‰ ¯Â·Ú ®¥© ‰‡ÂÂ˘ÓÓ Í¯Ú· ˘ÂÓÈ˘Â ÌÈ¯˙‡ ∂ ¯Â·Ú ‰ÓÂ„ ·Â˘ÈÁ

 ¨ÌÈ¯˙‡p =  1.5379 x 10
-6ÈÎ Ô˙ÈÈ 

(13)   
2 x 1

1.5379 x 10
 =  1140

-6
N �

ÌÈ˘‡ È˘Ó Ì‡Â˙ „Á‡ ‚ÂÊ ‰Ï‚ ¨¯‚‡Ó· ÌÈÈÂˆÓ‰ ÌÈ¯˙‡ ∂–Ó ÌÈ·Î¯ÂÓ‰ ÌÈÏÈÙÂ¯Ù ±¨±¥∞ ·¯˜· ¯·Î ÈÎ ÌÈÙˆÓ Â‡ ¨ÂÈÈ‰

ÆÌÈÂ˘
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DNA-על ייחודיות פרופיל ה

ÌÈÂ˙ Ì‡ ÈÎ ¨˙ÂÈˆÏÂÓÈÒ Â‡ ˙ÂÈ¯Â‡È˙ ÔÈ‡ ‰Ï‡ Æ˙ÂÈÂ˘¯‰ È„È ÏÚ ÌÈ˜ÊÁÂÓ‰ ¯‚‡Ó‰ ÈÂ˙· ˙È¯˜ÁÓ‰ ˙Â·È˘Á‰ Ô‡ÎÓ

Æ˙ÈÊ¯ÂÙ‰Â ˙ÈË‚‰ ‰È¯Â‡È˙Ï ÛÒÂ ‰Î¯Ù‰ ÔÁ·Ó ˙ÂÂ‰Ï ÌÈÏÂÎÈ Ì‰ ÍÎ·Â ¨‰È¯Â‡È˙Ï Ì˙ÂÂ˘‰Ï Ô˙È˘ ÌÈÈ˙Â‡ÈˆÓµ≥‰Ê ¯˜ÁÓ 

¨„‚ÓÂ ¯‚‡Ó· ÈÂˆÓ Ì‰Ï˘ ÈË‚‰ ÏÈÙÂ¯Ù‰ ¯˘‡ ÌÈ˘‡‰ ˙ÂÈË¯Ù ÏÚ ¯ÂÓ˘˙ „ÁÓ ¯˘‡ ¨Í¯„‰ ˙‡ ‡ÂˆÓÏ ˙ÂÈÂ˘¯Ï ıÈÏÓÓ

Æ‰È¯Â‡È˙‰ ˙˜È„·Â ¯‚‡Ó‰ ˙¯È˜Á ¯˘Ù‡˙

ÈÎË ÁÙÒ

 Æ‡ ·¯˜Ó ¨ÌÂÈ Â˙Â‡· ˙„ÏÂ‰ ÌÂÈ Ì‰Ï ˙Â‚ÂÊ‰ ¯ÙÒÓ ·Â˘ÈÁNÌÈ˘‡ 

 ·¯˜Ó Ì„‡ ÏÎ Ï˘ Â˙„ÏÂ‰ ÌÂÈ  Æ‰Ï‡˘Ï ‰·Â˘˙ Ï·˜Ï È„Î Úˆ·Ï ˘È ‰˙Â‡ ˙Â‡ÂÂ˘‰‰ ˙ÂÓÎ ˙‡ ¯ÂÙÒN˙ÂÈ‰Ï ¯ÂÓ‡ ÌÈ˘‡‰

 Ï˘ Ì˙„ÏÂ‰ ÌÂÈÏ ‰ÂÂ˘ÂÓN-1 ‡Â‰ ˙Â‡ÂÂ˘‰‰ ¯ÙÒÓ˘ ¨Ô‡ÎÓ ÆÌÈ¯Á‡ ÌÈ˘‡ 
N N x  –  1

2

( )
ÚÂÓÏ È„Î ÈÁ¯Î‰ ≤–· ˜ÂÏÈÁ‰ Æ

Æ‰ÏÂÙÎ ‰¯ÈÙÒµ¥ Ì‡˘ Ô‡ÎÓ Æ‰‡ÂÂ˘‰ ÏÎ· ˙È¯˜Ó ‰Ó‡˙‰ ˙Ï·˜ ˙Â¯·˙Ò‰· ÏÈÙÎ‰Ï ˘È ˙Â‡ÂÂ˘‰‰ ¯ÙÒÓ ˙‡ p=1/365‡Â‰ 

ÈÊ‡ ˙È¯˜Ó ‰Ó‡˙‰ ˙Â¯·˙Ò‰n
N N

p =  
 x  –  1

2
 x 

( )
ÆÌÂÈ Â˙Â‡· ˙„ÏÂ‰ ÌÂÈ ˘È Ì‰Ï ÚˆÂÓÓ‰ ˙Â‚ÂÊ‰ ¯ÙÒÓ ‡Â‰ 

 Æ· ÔÈ·Ó ÌÈÓ‡Â˙‰ ÌÈÈË‚‰ ÌÈÏÈÙÂ¯Ù‰ ¯ÙÒÓ ·Â˘ÈÁNÌÈÏÈÙÂ¯Ù 

 ‰Ï„Â‚˘ ‰ÈÒÂÏÎÂ‡· ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù ‰ÓÎ ˙Ú„Ï È„ÎN ÈË‚ ÏÈÙÂ¯ÙÏ ÚˆÂÓÓ· ÌÈÓ‡Â˙ ¨I‰Ó‡˙‰ ˙Â¯·˙Ò‰· ÔÈÈÙÂ‡Ó‰ ¨

 ¨˙È¯˜Ópi ÍÂ¯ÚÏ Í¯Âˆ ˘È ¨N-1 — ˙È¯˜Ó‰ ‰Ó‡˙‰‰ ˙Â¯·˙Ò‰· ˙Á‡ ÏÎ ÏÈÙÎ‰ÏÂ ˙Â‡ÂÂ˘‰ N pi –  1  x ( )¯Á‡Ó  Æ

 ‰ÂÓ ‰ÈÒÂÏÎÂ‡‰ÂN˙‡ ÁÈÎÂÓ ‰Ï‡ ˙ÂÏÂÚÙ ÚÂˆÈ· Æ‰ÏÂÙÎ ‰¯ÈÙÒ ÚÂÓÏ È„Î ≤–·  ˜ÏÁÏÂ ‰ÈÒÂÏÎÂ‡‰ ÏÎ ÏÚ ÌÎÒÏ ˘È ÌÈÏÈÙÂ¯Ù 

Æ± ‰‡ÂÂ˘Ó

n N p N p N N
p

N

N N
pi i

i

N

i

N

i

i

N
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1

2
– 1  x  =  

1

2
– 1  =  

1

2
– 1  x  =  

 x – 1

2
 x 

=1=1 =1

( ) ( ) ( )
( )

�� �

Æ‚‰ÈÒÂÏÎÂ‡· ÌÈÏÏ‡ ˙ÂÁÈÎ˘ ˙Â‡Ï·ËÓ ˙ÚˆÂÓÓ ˙È¯˜Ó ‰Ó‡˙‰ ˙Â¯·˙Ò‰ ·Â˘ÈÁ

 Ï·˜Ï ÌÈÏÂÎÈ‰ ÌÈÏÏ‡ ≤ ˘È „Á‡ ¯˙‡· ÆÌÈÂÒÓ „Á‡ ¯˙‡· ˙ÚˆÂÓÓ ˙È¯˜Ó ‰Ó‡˙‰ ˙Â¯·˙Ò‰ ·˘Á ˙È˘‡¯nÌÈÂ˘ ÌÈÎ¯Ú 

–· ÔÓÒ Æ‰ÈÒÂÏÎÂ‡· ÌÈÏÏ‡ ˙ÂÁÈÎ˘ ˙Â‡Ï·ËÏ Ì‡˙‰·pi–· ÔÓÒ ÆÌÈÂÒÓ ¯˙‡· ÌÈÂÒÓ ÏÏ‡ ˙Â‡ˆÓÈ‰Ï ˙Â¯·˙Ò‰‰ ˙‡ n˙‡ 

 ¯˘‡Î ¯˙‡ Â˙Â‡· ÌÈÈ¯˘Ù‡‰ ÌÈÏÏ‡‰ ¯ÙÒÓ1    � �i n ÔÓÒ Æp
p p

p
i j
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i
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–· ÔÓÒÂ p k( )˙Â¯·˙Ò‰ ˙‡ 

 — ÌÈÂÒÓ ¯˙‡ Ï˘ ˙ÚˆÂÓÓ‰ ˙È¯˜Ó‰ ‰Ó‡˙‰‰kÈÎ Ï·˜ Ô‡ÎÓ Æ
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µ≥ ‰Î¯Ù‰ ÈÁ·Ó ¯˙ÂÈ· ‰ÁÏˆ‰· ˙„ÓÂÚ ‰È¯Â‡È˙‰˘ ÏÎÎ ÆÔÎÈ¯Ù‰Ï ˙ÂÒÏ ˜¯ Ô˙È ÆÔÁÈÎÂ‰Ï Ô˙È ‡Ï ˙ÂÈÚ„Ó ˙ÂÈ¯Â‡È˙ ¨¯ÙÂÙ Ï¯‡˜ ÛÂÒÂÏÈÙ‰ ÈÙ ÏÚ
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 ˙ÎÏ‰· Ï·˜˙‰ ¯ÙÂÙ Ï¯‡˜ Ï˘ ‰Î¯Ù‰‰ ÔÂ¯˜ÈÚDaubert∫‰È‡¯‰ ˙ÂÈÚ„ÓÏ ˙Â˘È¯„‰ ˙Á‡Î  ., Inc., 509Daubert v. Merrell Dow Pharm

U.S. 579 (1993) ¢øË¯·Â‡„ ˙ÎÏ‰ ˙‡ ‡·ÈÈÏ ˘È Ì‡‰ —  ËÙ˘Ó· ˙ÂÈÚ„Ó ˙ÂÈ‡¯ Ï˜˘ÓÂ ˙ÂÏÈ·˜¢ ÒÈÂÈÈ„ Ô˙ÂÈ Ì‚ Â‡¯ ªËÙ˘ÓÂ ‰‡ÂÙ¯µ∞ ¨≤π 

Æ®≤∞∞≥©

µ¥  Ï˘ Â˙„ÏÂ‰ ÌÂÈ ˙‡ ˙ÂÂ˘‰Ï ˜ÈÙÒÓA Ï˘ Â˙„ÏÂ‰ ÌÂÈÏ B Ï˘ Â˙„ÏÂ‰ ÌÂÈ ˙‡ Ì‚ ˙ÂÂ˘‰Ï ÔÈ‡Â B Ï˘ Â˙„ÏÂ‰ ÌÂÈ ÌÚ AÆ
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ראיות מדעיות במשפט

 Ï„Â‚‰p— ÌÈÚˆÂÓÓ‰ ˙ÏÙÎÓÏ ‰ÂÂ˘ ‰ÏÙÎÓ Ï˘ ÚˆÂÓÓÂ ¯Á‡Ó ÆÌÈÂÒÓ „Á‡ ¯˙‡ Ï˘ ˙È¯˜Ó ‰Ó‡˙‰ ˙Â¯·˙Ò‰ ‡Â‰ ·˘ÂÁ˘ 

x y x y x  =   x ÚˆÂ· ÂÓˆÚ ·Â˘ÈÁ‰  Æ¯˙‡Â ¯˙‡ ÏÎÓ ˙ÂÚˆÂÓÓ‰ ˙È¯˜Ó‰ ‰Ó‡˙‰‰ ˙ÂÈÂ¯·˙Ò‰ ˙‡ ÏÈÙÎ‰Ï ‡Â‰ ¯˙Â˘ ÏÎ ¨

Æ‰ÎÂ˙·

 Æ„–· ˘ÂÓÈ˘Hash Table

˙ÂÂ˘‰Ï ‰ÏÈÚÈ ‡Ï Í¯„ ÔÈ·N–Ï ÌÈÏÈÙÂ¯Ù N Ï˘ ÚÂˆÈ· È„È ÏÚ ‡È‰ ÌÈ¯Á‡ ÌÈÏÈÙÂ¯Ù 
N N x –1

2

( )
È„Î Æ˙Â¯È˘È ‰‡ÂÂ˘‰ ˙ÂÏÂÚÙ

–Ï ÌÈÏÈÙÂ¯Ù‰ ˙‡ ˜ÏÁÏ Ô˙È Â· ·ˆÓ ÏÚ ·Â˘Á ÌÈ·Â˘ÈÁ‰ ˙ÂÓÎ ˙‡ „È¯Â‰Ïk˙Â¯Ê ˙ÂˆÂ·˜ µµ ˙ÂÂÓ‰Â ÔÏ„Â‚· ˙ÂÂ˘‰ ¨
N

k

‰È‰˙ ÌÈ·Â˘ÈÁ‰ ˙ÂÓÎ ‰Ê ‰¯˜Ó· Æ˙Á‡ ÏÎ ÌÈÏÈÙÂ¯Ù:
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 ÈÙ ˙ÂÁÙÏ ‰˙ÁÙ ÌÈ·Â˘ÈÁ‰ ˙ÂÓÎ ¨˙‡Ê ‰¯Âˆ·
1

k
ÔÓÊ ˙‡ ˙ÈÁÙÈ ÔÏ„Â‚· ˙Â‰Ê ÔÈ‡ Ô‰ Ì‡ Ì‚ ¨˙Â¯Ê ˙ÂˆÂ·˜Ï ˜ÂÏÈÁ ÏÎ ¨‰˘ÚÓÏ Æ

¯ÙÒÓ· Ì‰Ï˘ ÌÈÏÏ‡Ï Ì‡˙‰· ¨˙Â¯Ê ˙ÂˆÂ·˜· Â¯Ó˘ ÌÈÈË‚‰ ÌÈÏÈÙÂ¯Ù‰ ¯˘‡Î ‰Ê ÔÂ¯˜Ú· ˘ÂÓÈ˘ ‰˘Ú ‰Ê ¯˜ÁÓ· Æ‰ˆÈ¯‰

ÆÏÈÙÂ¯Ù· ÌÈ¯˙‡‰ ÏÏÎÓ ÌÈ¯˙‡ Ï˘ È˜ÏÁµ∂ ˙¯ÊÚ· ÚˆÂ· ‰ÎÂ˙· ˘ÂÓÈÓ‰ Hash Table© ˙ÂÁ˙ÙÓ‰ Ækeys–Ï ®Hash TableÂÈ‰ 

–‰ ˙ÈÈˆ˜ÂÙ ÆÌÈÈË‚‰ ÌÈÏÈÙÂ¯Ù‰HashÈÙ ÏÚ ®‰Ï·Ë· ‰¯Â˘ ¯ÙÒÓ© Ò˜„È‡ ÈË‚ ÏÈÙÂ¯Ù ÏÎÏ ‰˜ÈÚ‰ ¨‰Ê ¯˜ÁÓ· ‰˘ÓÂÓ˘ 

¯ÙÒÓ‰ ‡Â‰ Ï·˜Ï ÈÂ˘Ú ÈË‚ ÏÈÙÂ¯Ù˘ ÈÏ‡ÓÈÒ˜Ó‰ Ò˜„È‡‰ ¨˙‡Ê ‰¯Âˆ· ÆÂ¯Á·˘ ÌÈ¯˙‡ Ï˘ È˜ÏÁ ¯ÙÒÓ Â˙Â‡· ÌÈÏÏ‡‰

Ô˙È˘ ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù Ï˘ ÈÏ‡ÓÈÒ˜Ó‰ ¯ÙÒÓ‰ ÆÌÈ¯˙‡ Ï˘ È˜ÏÁ ¯ÙÒÓ Â˙Â‡Ó ¯ÂˆÈÏ Ô˙È˘ ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù Ï˘ ÈÏ‡ÓÈÒ˜Ó‰

–‰ Ï„Â‚ Ì‚ ‡Â‰ ÌÈ¯˙‡ Ï˘ È˜ÏÁ ¯ÙÒÓ Â˙Â‡Ó ¯ÂˆÈÏHash Table.
µ∑‰˜ÈÙÒ‰ ¨˙‡Ê ˘ÂÓÈÓ ˙¯Âˆ ¨‰Ê‰ ÌÈÂÒÓ‰ ¯˜ÁÓ‰ ÈÎ¯ˆÏ 

ÆÈË¯„ËÒ È˙È· ·˘ÁÓ· ¯È·Ò ‰ˆÈ¯ ÔÓÊÂ ÔÂ¯ÎÈÊ Ï˘ ˙ÂÏ·‚Ó· „ÂÓÚÏ È„Î

¯Ó‡ÓÏ ˙Â¯Ú‰

Æ±˘È ¯˘‡ ®ÌÈ‰Ê ÌÈÓÂ‡˙ ËÚÓÏ© ÌÈ˘‡ È˘ ÔÈ‡ ÈÎ ˙ÈÒÈÒ·‰ ‰„Â·Ú‰ ˙Á‰ ÏÚ ÒÒ·˙Ó ÈË‚ ÏÈÙÂ¯Ù ˙ÂÚˆÓ‡· È˘È‡ ÈÂ‰ÈÊ

 ˙ÏÂ˜ÏÂÓ Ì‰ÏDNA–‰ ˙ÓÈ‚„ ˙‡ÂÂ˘‰ Ì‡ ÍÎÈÙÏ Æ‰‰Ê DNA–‰ ÌÚ ‰¯ÈÊ‰Ó DNAÏÎ· ‰‡ÏÓ ˙Â‰Ê ‰·ÈÓ ‰˙ÈÈ‰ „Â˘Á‰ Ï˘ 

–‰ ˙ÏÂ˜ÏÂÓ Ûˆ¯DNA–‰ ¯Â˜Ó ÈÎ ‰ÚÈ·˜Ï ˙ÂÈ˙Â¯·˙Ò‰ ˙ÂÈ˙‰Ï Â‡ ˙˜ÂÏÁÓÏ ÒÈÒ· ÏÎ ‰È‰ ‡Ï ¨DNAÆ„Â˘Á· ‡Â‰ ‰¯ÈÊ· 

Æ≤–‰ ˙ÏÂ˜ÏÂÓ Ï˘ ‡ÏÓ‰ Ûˆ¯‰ ˙‡ÂÂ˘‰Â ˙ÂÈ‰DNAÈË‚‰ ÏÈÙÂ¯Ù‰ ÔÈ· ‰‡ÂÂ˘‰ ÌÈÚˆ·Ó ¨˙È˘ÚÓ ‰ÈÁ·Ó ˙È¯˘Ù‡ ‰È‡ 

–‰ ˙ÏÂ˜ÏÂÓ Ï˘ Ì‚„Ó ‡Â‰ ÈË‚‰ ÏÈÙÂ¯Ù‰ Æ„Â˘Á‰ Ï˘ ÈË‚‰ ÏÈÙÂ¯Ù‰ ÔÈ·Ï ‰¯ÈÊ‰Ó ‰ÓÈ‚„‰ Ï˘DNA˙Â‡ˆÂ˙‰Ó ¨‰‡ÏÓ‰ 

–‰ ˙ÏÂ˜ÏÂÓ ÏÚ ˙Â˜ÒÓ ÌÈ˜ÈÒÓ Ì‚„Ó‰ ÏÚ ˙È˘Ú‰ ‰˜È„·‰Ó ˙ÂÏ·˜˙Ó‰DNAÆ‰ÓÏ˘‰ 

¨‰ÏÂÎ ‰ÈÒÂÏÎÂ‡‰ ÏÎ ÏÚ ‰˜ÒÓ‰ ˙‡ ÌÈÓ˘ÈÈÓÂ Ì‚„Ó ˙ÂÚˆÓ‡· ‰Ï‡˘ ÌÈ¯˜ÂÁ ‰˙ÂÚˆÓ‡· ¨˙ÈÓÂ˘ÈÈ‰ Â‡ ˙È¯˜ÁÓ‰ ‰˘È‚‰

ÆÌÈ·¯ ÌÈÈÓÂ˘ÈÂ ÌÈÈ¯˜ÁÓ ÌÈÓÂÁ˙· ‰¯‚˘·˘ ¯·„Î ˙È˘ÚÂ ÈË‚ ÏÈÙÂ¯Ù ˙ÂÚˆÓ‡· È˘È‡ ÈÂ‰ÈÊÏ ˙È„ÂÁÈÈ ‰È‡

µµ˙ÂÂ˘‰Ï ˜ÈÙÒÓ ‰Ê ÔÙÂ‡· Æ˙Â¯Á‡‰ ˙ÂˆÂ·˜‰ ÏÎ· ÌÈÏÈÙÂ¯Ù‰Ó „Á‡ Û‡Ï ‰‰Ê ˙ÂÈ‰Ï ÏÂÎÈ ‡Ï ‡ ‰ˆÂ·˜Ó ÌÈÂÒÓ ÏÈÙÂ¯Ù ÈÎ ˙Â¯Ê ‰ÏÓ· ‰ÂÂÎ‰

Æ˙ÂÂ˘ ˙ÂˆÂ·˜· ÌÈ‡ˆÓ‰ ÌÈÏÈÙÂ¯Ù ÔÈ· ˙Â‡ÂÂ˘‰ Úˆ·Ï ‡ÏÂ „¯Ù· ‰ˆÂ·˜ ÏÎ· ÌÈÈË‚‰ ÌÈÏÈÙÂ¯Ù‰ ˙‡

µ∂ ÆÌÈÈË‚‰ ÌÈÏÈÙÂ¯Ù‰ ÏÎÏ ‰ÚÂ·˜ ‡È‰ ÌÈ¯˙‡ Ï˘ ˙È˜ÏÁ ‰ˆÂ·˜ ‰˙Â‡

µ∑  ¯Â·ÚHash TableÏ„Â‚ ÆÏÚÂÙ· Ì¯ÙÒÓÓ ‰·¯‰· ÏÂ„‚ ¨ÌÈÈ¯˘Ù‡‰ ÌÈÈË‚‰ ÌÈÏÈÙÂ¯Ù‰ ¯ÙÒÓÂ ¯Á‡Ó ˙ÂÒÏÎÂ‡Ó ÂÈ‰È ‡Ï ˙Â¯Â˘‰ ·Â¯ ¨ÏÂ„‚ 

–‰Hash TableÆ·˘ÁÓ‰ ÔÂ¯ÎÈÊ ˙ÂÓÎ È„È ÏÚ Ï·‚ÂÓ 

הערות למאמר:
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DNA-על ייחודיות פרופיל ה

Æ≥¨¯Á‡ ÁÂÒÈ· Â‡ ¨Ì‚„Ó‰ Á˜Ï ‰ÓÓ ‰ÈÒÂÏÎÂ‡Ï ˙È„ÂÁÈÈ ˙ÂÙ˜˙ Ì‚„Ó· ˙ÂÏ·˜˙Ó‰ ˙Â‡ˆÂ˙‰ Ì‡‰ ‰Ï‡˘Ï ‰·Â˘˙‰

Ì‚„Ó‰ ˙ÂÎÈ‡Ó ˙Ú·Â ¨Ì‚„Ó‰ Á˜Ï ‰ÓÓ ‰ÈÒÂÏÎÂ‡‰ ÏÚ È„ÂÁÈÈ ÔÙÂ‡· Ì‚„Ó· ˙ÂÏ·˜˙Ó‰ ˙Â‡ˆÂ˙‰ ˙‡ ÏÈÎ‰Ï Ô˙È  Ì‡‰

˙ÂÚÏ ÍÈ¯ˆ Ì‚„Ó‰ ¨‰ÈÒÂÏÎÂ‡‰ ÏÚ È„ÂÁÈÈ ÔÙÂ‡· Ì‚„Ó‰ Ï˘ ‰˜È„·‰ ˙Â‡ˆÂ˙ ˙‡ ÏÈÎ‰Ï ‰È‰È Ô˙È˘ È„Î Æ‰˜È„·‰ ˙È˘Ú ÂÈÏÚ

∫ÌÈ‡˙ È˘ ÏÚ

 Æ‡Æ˙˜„·‰ ‰ÈÒÂÏÎÂ‡‰ ˙‡ ÔÈÓ‡ ÔÙÂ‡· ‚ˆÈÈÏ ÍÈ¯ˆ Ì‚„Ó‰

 Æ·Â˙Â‡· ¨ÌÈÓ‚„Ó ÌÈÁ˜Ï ÂÈ‰ ÂÏ ¨È¯˜ Æ˙¯Á‡ ‰ÈÒÂÏÎÂ‡Ó Á˜ÏÈÈ Â‡ Á˜Ï ¯˘‡ Ì‚„ÓÓ ‰Â˘ ˙ÂÈ‰Ï ÍÈ¯ˆ Ì‚„Ó‰

Á˜Ï˘ Ì‚„Ó‰Ó ÌÈÂ˘ ÂÈ‰ ˙Â¯Á‡‰ ˙ÂÈÒÂÏÎÂ‡‰Ó ÌÈÏ·˜˙Ó ÂÈ‰ ¯˘‡ ÌÈÓ‚„Ó‰ ÈÊ‡ ¨˙ÂÂ˘ ˙ÂÈÒÂÏÎÂ‡Ó ÔÙÂ‡‰

Æ˙˜„·‰ ‰ÈÒÂÏÎÂ‡‰Ó

Æ¥ ˙˜È„··DNA–‰ ˙ÏÂ˜ÏÂÓ Ï˘ ‡ÏÓ‰ Ûˆ¯‰ ‡È‰ ‰ÈÒÂÏÎÂ‡‰ ¨È˘È‡ ÈÂ‰ÈÊÏ DNAÆÈË‚‰ ÏÈÙÂ¯Ù‰ ‡Â‰ Ì‚„Ó‰Â 

Æµ‰Ï‡˘‰ ˙‚ˆ‰ ˙ÂÚˆÓ‡· ‰˘Ú È˘‰ È‡˙‰ ÌÚ ˙Â„„ÂÓ˙‰‰ ¨ÈË‚ ÏÈÙÂ¯Ù ˙ÂÚˆÓ‡· È˘È‡ ÈÂ‰ÈÊÏ ˙Ï·Â˜Ó‰ ‰ËÈ˘·

‰‡ˆÂ˙‰Â ˙ÂÈ‰ Æ˙˜„·‰ ‰ÈÒÂÏÎÂ‡‰Ó Ï·˜˙‰˘ Ì‚„ÓÏ ‰‰Ê Ì‚„Ó ˙È‡¯˜‡ ‰ÈÒÂÏÎÂ‡Ó Ï·˜˙È˘ ÈÂÎÈÒ‰ Â‰Ó ∫˙È˙Â¯·˙Ò‰‰

·Á¯Ó· ÏÚÂÙ· ˙ÂÓÈÈ˜‰ ˙ÂÈÒÂÏÎÂ‡‰ ¯ÙÒÓ ¯˘‡Î ¨ÌÈ„¯‡ÈÏÈÓ Â‡ ÌÈÂÈÏÈÓ ˙Â‡ÓÏ „Á‡ Ï˘ ˙Â¯·˙Ò‰· ‡È‰ ˙Ï·˜˙Ó‰

ÏË· ‰Ê ÈÂÎÈÒ ÈÎ ‡È‰ ˙È·ÈËÈ‡ÂËÈ‡‰ ‰·Â˘˙‰ ÈÊ‡ ¨ÌÈ„„Â· ÌÈÂÈÏÈÓ ‰ÓÎ· ÌÎ˙ÒÓ ˙ÈËÂÂÏ¯ ‰Ï‡˘‰ Ô‰È·‚Ï ‰˜È„·‰

Æ˙˜„·‰ ‰ÈÒÂÏÎÂ‡‰ ˙‡ È„ÂÁÈÈÂ ÔÈÓ‡ ÔÙÂ‡· ‚ˆÈÈÓ Ì‚„Ó‰ ÍÎÈÙÏÂ ÌÈ‡˙‰ È˘ ÏÚ ‰ÂÚ Ì‚„Ó‰ ¨ÌÈ˘È˘·

Æ∂–‰ ˙ÈÈ‡¯ Ï˘ ‰Ï˜˘Ó ˙‡ ÂÚ·˜ ËÙ˘Ó‰ È˙· ÂÊ ˙È·ÈËÈ‡ÂËÈ‡ ‰·Â˘˙ ÒÈÒ· ÏÚDNA‰Ó„˜‰‰ ˜¯Ù· ‰ÈÙ‰‰ ‰‡¯ ¨

Æ„Â‡ÓÁ Â·‡ ÔÈ„ ˜ÒÙ· ÔÈ˘Á ËÙÂ˘‰ „Â·Î Ï˘ ÂÈ¯·„Ï ¯Ó‡Ó·

Æ∑‡È‰ ¯˘‡Î ‰Ù˜˙Â ‰ÂÎ ÔÎ‡ ‡È‰ ÏÈÚÏ˘ ˙È·ÈËÈ‡ÂËÈ‡‰ ‰·Â˘˙‰ Ì‡‰ ∫‡È‰ ÚˆÂÓ‰ ¯Ó‡Ó· ˙˜„·‰ ‰Â˘‡¯‰ ‰Ï‡˘‰

ÆÌÈÈËÒÈËËÒ ÌÈÏÎ· ÏÎ˘ÂÓ ÔÙÂ‡· ˙˜„·

¯ÙÒÓ· ÈÎ ‡È‰ ¯Ó‡Ó‰ ˙˜ÒÓ Æ‰ÈÂ‚˘ ˙È·ÈËÈ‡ÂËÈ‡‰ ‰·Â˘˙‰ ÈÎ ‰ÚÈ˙ÙÓ‰ ‰·Â˘˙‰ ˙‡ ·ÈÓ È˙Â¯·˙Ò‰‰ ·Â˘ÈÁ‰

˙‡ ·È‰Ï ˙ÂÏÂÎÈ ¯˘‡ ˙ÂÙÒÂ ˙ÂÈÒÂÏÎÂ‡ ˙ÂÓÈÈ˜ ¨˙ÈËÂÂÏ¯ ‰Ï‡˘‰ Ô‰È·‚Ï ‰˜È„·‰ ·Á¯Ó· ¨ÏÚÂÙ· ˙ÂÓÈÈ˜‰ ˙ÂÈÒÂÏÎÂ‡‰

ÆÏÈÚÏ È˘‰ È‡˙‰ ÏÚ ‰ÂÚ ÂÈ‡ Ì‚„Ó‰ ¨È¯˜ Æ˙ÚˆÂ·Ó‰ ÌÂ‚È„‰ ‰ËÈ˘· Ì‚„Ó‰ Â˙Â‡

Æ∏¯˘‡ ®ÌÈ‰Ê ÌÈÓÂ‡˙ ËÚÓÏ© ÌÈ˘‡ È˘ ÔÈ‡ ÈÎ ¨‰ÈÂÏ‚‰ ‰„Â·Ú‰ ˙Á‰Ï ÛÒÂ· ¨ÒÒ·˙Ó ÈË‚ ÏÈÙÂ¯Ù ˙ÂÚˆÓ‡· È˘È‡ ÈÂ‰ÈÊ

 ˙ÏÂ˜ÏÂÓ Ì‰Ï ˘ÈDNAÈ˘ ÔÈ‡ ¨˜ÙÒÓ ÌÈ¯˙‡ ¯ÙÒÓ ˙ÂÚˆÓ‡· ˙È˘Ú ‰˜È„·‰ ¯˘‡Î ÈÎ ‰ÈÂÓÒ ‰„Â·Ú ˙Á‰ ÏÚ Ì‚ ¨‰‰Ê 

Æ‰‰Ê ÈË‚ ÏÈÙÂ¯Ù Ì‰Ï ˘È ¯˘‡ ¨‰˜È„·‰ ·Á¯Ó· ¨ÌÈ˘‡

Æπ˙ÂÈÚÈ·¯Â ˙ÂÈ˘ÈÏ˘ ¨˙Â‚ÂÊ ÌÈÓÈÈ˜ ‰˜È„·‰ ·Á¯Ó· ÈÎ ÈÚÓ˘Ó „Á ÔÙÂ‡· ‰‡¯ÓÂ ‰ÈÂÓÒ‰ ‰„Â·Ú‰ ˙Á‰ ˙‡ ÍÈ¯ÙÓ ¯Ó‡Ó‰

ÆÌÈ¯˙‡ π ˙ÂÚˆÓ‡· ˙È˘Ú ‰˜È„·‰ ¯˘‡Î Ì‚ ÌÈÈ˙ÂÚÓ˘Ó ÌÈ¯ÙÒÓ· ‰‰Ê ÈË‚ ÏÈÙÂ¯Ù Ì‰Ï ˘È ¯˘‡

Æ±∞ÏÈÙÂ¯Ù ÈÏÚ· ÌÈÂ˘ ÌÈ˘‡ Ï˘ ‰ÚÙÂ˙‰ ¨„·Ï· ÌÈ¯˙‡ ∂ ˙ÂÚˆÓ‡· ˙È˘Ú ‰˜È„·‰ ¯˘‡Î ÈÎ ‰‡¯Ó ¯Ó‡Ó‰ ¨ÍÎÓ ‰¯˙È

ÆÌÈÓÂˆÚ ÌÈ¯ÙÒÓ· ˙ÓÈÈ˜ ‰‰Ê ÈË‚

˙‡ ÔÂÁ·Ï ÌÂ˜Ó ˘È˘ ˙ÎÏ ˙Â˜ÈÁ¯Ó ‰Î Ô‰ ÌÈ¯˙‡ ∂ ˙ÂÚˆÓ‡· ÂÏ·˜˙‰˘ ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù È·‚Ï ¯Ó‡Ó‰ ˙Â˜ÒÓ ¨ÈÓÚËÏ

Æ‰Ï‡ ˙Â˜È„· ÒÈÒ· ÏÚ ÂÏ·˜˙‰˘ ˙ÂÚ˘¯‰‰ Ï˘ ÔÙ˜Â˙

Æ±±ÌÈÈ˘ÚÓ ÌÈË·È‰ ‰ÓÎ Ì‚ ÌÈÈË¯Â‡È˙‰ ÌÈË·È‰‰ ÏÚ ÛÈÒÂ‰Ï ÍÈ¯ˆ˘ ¯Â·Ò È‡ ‰˜È„·‰ ˙Â‡ˆÂ˙ Ï˘ È˘ÚÓ‰ Ë·È‰‰ ÔÓ

–‰ ˙ÈÈ‡¯ Ï˘ ‰Ï˜˘Ó Ï˘ ˙ÂÈ˘ÚÓ‰ ˙Â˜ÒÓ‰ ÏÚ ¯Ó‡Ó‰ Ï˘ ˙ÂÈË¯Â‡È˙‰ ˙ÂÎÏ˘‰‰ ˙‡ ÔÂÁ·Ï È„Î·DNAÆ

ÏÂ„È‚ ÌÚ ÈÚÂ·È¯ ÔÙÂ‡· ·Â¯È˜· ‰ÏÂÚ ˙ÚˆÂÓÓ‰ ÌÈÓ‡Â˙‰ ˙Â‚ÂÊ‰ ˙ÂÓÎ ¨± ¯ÙÒÓ ‰ÁÒÂ ˙ÂÚˆÓ‡· ¯Ó‡Ó· Ú·˜˘ ÈÙÎ

Æ‰ÈÒÂÏÎÂ‡‰

  n
N N

p =  
 x – 1

2
 x 

( )

 ‰ÈÒÂÏÎÂ‡‰ Ï„Â‚ ˙‡ ÚÂ·˜Ï ˘È ¨ÌÈÓ‡Â˙‰ ˙Â‚ÂÊ‰ ˙ÂÓÎ ˙‡ ÚÂ·˜Ï È„Î ÍÎÈÙÏN ‰ÈÒÂÏÎÂ‡‰ Ï„Â‚ ÈÎ ‡È‰ ¯Ó‡Ó‰ ˙Á‰ ÆN

˙Ï‡˘ Ô‰È·‚Ï ˙Â¯È·Ú‰ ÏÎ È·‚Ï Æ‰ÂÎ ‰È‡ ÂÊ ‰„Â·Ú ˙Á‰ È˘ÚÓ ÔÙÂ‡· ÌÏÂ‡ ÆÔÂÈÏÈÓ ∑–Î Ï‡¯˘È ˙È„Ó È·˘Â˙ ¯ÙÒÓ ‡Â‰

 ‰ÈÒÂÏÎÂ‡‰ ‰Ï‡˘‰NÌÈ¯ÈÒ‡ ¨Ì˙ËÈÓÏ ÌÈ˜Â˙¯‰ ÌÈÏÂÁÂ ÌÈ˜Ê ¨˙Â˜ÂÈ˙ ÈÎ ˙˜ÂÏÁÓÏ ÌÂ˜Ó ÔÈ‡ ÆÈ˙ÂÚÓ˘Ó ÔÙÂ‡· ‰Ë˜ 



רפואה ומשפט גיליון מס' 39 - דצמבר 2008 120 ׀

ראיות מדעיות במשפט

 ‰ÈÒÂÏÎÂ‡· ÌÈÏÏÎ ÌÈ‡ ¨·¢ÂÈÎÂ ‰¯È·Ú‰ ÚÂˆÈ· „ÚÂÓ· Ï¢ÂÁ· ÌÈ‡ˆÓ‰ ÌÈÁ¯Ê‡ ¨¯‰ÂÒ È˙··NÌÈ¯˜Ó‰ Ì˙Â‡· ¨ÍÎÓ ‰¯˙È Æ

–‰ ÏÈÙÂ¯Ù Ì‰·DNA ‰ÈÒÂÏÎÂ‡‰ Ï„Â‚ Ï˘ ÔÂÈÏÚ‰ ÏÂ·‚‰ ¨Ú¯Ê È‡˙ ÏÚ Ú·˜ ‰¯ÈÊ‰Ó NÌÈ¯ˆÈÈÓ ÔÈÈ„ÚØ¯·Î ¯˘‡ ÌÈ¯ÎÊ ˜¯ ÂÏ‡ 

ÆÚ¯Ê È‡˙

Æ±≤ÈÊ‡ ¨ÌÈË¯Ù ÔÂÈÏÈÓ Ï˘ Ï„Â‚· ‡È‰ ‰¯È·Ú‰ Úˆ·Ó ÍÈÈ˙˘‰Ï ÏÂÎÈ ‰ÈÏ‡ ÏÚÂÙ· ‰ÈÒÂÏÎÂ‡‰ Ï„Â‚ ¨‰Â˙ ‰¯È·Ú ˙¯È˜Á· Ì‡

Æ„·Ï· ÌÈÓ‡Â˙ ˙Â‚ÂÊ ≥∞≥–Ï ±¥¨∏∂µ–Ó ¥π ÈÙ ˙„¯ÂÈ ÌÈÓ‡Â˙‰ ˙Â‚ÂÊ‰ ˙ÂÓÎ

–‰ ˙ÈÈ‡¯ Ï˘ ‰Ï˜˘Ó ˙‡ ÚÂ·˜Ï È„Î ÍÎÈÙÏDNA‰ÈÒÂÏÎÂ‡‰ Ï„Â‚ ˙‡ „ÂÓ‡Ï ˘È ÔÂ˙ ‰¯˜Ó ÏÎ· ¨¯Ó‡Ó· ÌÈ‡ˆÓÓ‰ ¯Â‡Ï ¨

 È˙ÈÓ‡‰N–‰ ˙ÈÈ‡¯ Ï˜˘Ó ˙‡ ÚÂ·˜ÏÂ ÌÈÓ‡Â˙‰ ˙Â‚ÂÊ‰ ¯ÙÒÓ ˙‡ ÚÂ·˜Ï ¨‰¯È·Ú‰ Úˆ·Ó ÍÈÈ˙˘‰Ï ÏÂÎÈ ‰ÈÏ‡ ¨DNAÆÌ‡˙‰· 

Æ±≥ ÚˆÂÓÓ‰ Í¯Ú· Ï„·‰ ÔÈ‡ ÈÎ ‡È‰ ÏÈÚÏ ‰‚˘‰· ‰„Â·Ú‰ ˙Á‰p ˙ÈÙÈˆÙÒ‰ ‰ÈÒÂÏÎÂ‡‰ ÔÈ·Ï ˙ÈÏÏÎ‰ ‰ÈÒÂÏÎÂ‡‰ ÔÈ· NÏ˘ 

 Ï˘ ÚˆÂÓÓ Í¯Ú ÌÚ ˙È„ÂÁÈÈ ‰ÈÒÂÏÎÂ‡Ï ÍÈÈ˙˘Ó ‰¯È·Ú‰ Úˆ·Ó Ì‰· ÌÈ¯˜Ó‰ Ì˙Â‡· Æ‰Â„‰ ‰¯È·Ú‰p‰ÈÒÂÏÎÂ‡‰Ó ‰Â˘ 

 ÈÎ¯Ú ˙ÂÚˆÓ‡· ·Â˘ÈÁ‰ ˙‡ Úˆ·Ï Ô˙È ¨˙ÈÏÏÎ‰N–Â p˙ÂÈÒÂÏÎÂ‡Ï Ì‚ ¯˜ÁÓ‰ ˙Â˜ÒÓ ˙‡ ÌÈ‡˙‰Ï ‰Ê ÔÙÂ‡·Â ÌÈÓÈ‡˙Ó‰ 

 Í¯Ú‰© ˙ÂÈ„ÂÁÈÈp Í¯Ú‰Ó ¯˙ÂÈ ÏÂ„‚ ÏÏÎ Í¯„· ‰È‰È ˙ÂÈ„ÂÁÈÈ ˙ÂÈÒÂÏÎÂ‡· p— ¯Ó‡Ó‰ ˙ÂÁ‰ ÈÙÏ Â‡ ¨˙ÈÏÏÎ‰ ‰ÈÒÂÏÎÂ‡· 

Æ®˙È„Â‰È‰ ‰ÈÒÂÏÎÂ‡‰

 ÌÈÎ¯Ú‰ ˙Ó‡˙‰ ÈÎ ‰Ê ¯˘˜‰· ÔÈÈˆÏ ÈÂ‡¯N–Â p ÏÚ ÍÂÙ‰ ÔÙÂ‡· ÚÈÙ˘˙ ˙ÂÈ„ÂÁÈÈ ˙ÂÈÒÂÏÎÂ‡Ï nÌÈÓ‡Â˙‰ ˙Â‚ÂÊ‰ ¯ÙÒÓ 

 ˙Ë˜‰ ÆÂÏ·˜˙È˘N ˙‡ ÔÈË˜˙ n ˙Ï„‚‰Â p ˙‡ ÏÈ„‚˙ nÆ

Æ±¥ÌÈ¯˙‡‰ ÏÎÓ ˙ÂÈÚÓ˘Ó „Á ˙Â‡ˆÂ˙ ˙ÂÏ·˜˙Ó ‡Ï ÌÈ·¯ ÌÈ¯˜Ó· ÈÎ ‰Ï‚Ó ‰ÚÈ·˙‰ ÌÚËÓ ‰ÁÓÂÓ ˙Ú„ ˙ÂÂÁ· ÔÂÈÚ

·Â˘ÈÁ‰Â „·Ï· ÌÈ¯˙‡ ∑ Â‡ ∏–· ˙Â‡ˆÂ˙ ˙ÂÏ·˜˙Ó ÌÈ¯˙‡ π ˙ÂÚˆÓ‡· ˙È˘Ú ‰˜È„·‰ ¯˘‡Î ÌÈ·¯ ÌÈ¯˜Ó· ÆÌÈ˜„·‰

 Í¯Ú‰ Ï˘ È˙Â¯·˙Ò‰‰pÌ‰· ÌÈ¯˙‡‰ ¯ÙÒÓ ÏÚ ÒÒ·˙Ó ¨È‡¯˜‡· ÈÙÈˆÙÒ‰ ÈË‚‰ ÏÈÙÂ¯Ù‰ ˙Ï·˜Ï ˙Â¯·˙Ò‰‰ ¨ÈÙÈˆÙÒ‰ 

 Í¯Ú‰ ˙‡ ·˘ÁÏ ˘È ·ˆÓ‰ ‰Ê ¯˘‡Î Æ‰‡ˆÂ˙‰ ‰Ï·˜˙‰p‰‡ˆÂ˙ ‰Ï·˜˙‰ Ì‰· ÌÈ¯˙‡‰ ÈÙ ÏÚ ˜¯ ‰ÈÒÂÏÎÂ‡‰ Ï˘ ÚˆÂÓÓ‰ 

 ÚˆÂÓÓ‰ Í¯Ú‰ ˙‡ ÏÈ„‚È ‰Ê ·Â˘ÈÁ ÆÏÚÂÙ·p Í¯Ú‰ ˙‡ ÏÈ„‚ÈÂ n–‰ ˙ÈÈ‡¯ Ï˘ ‰Ï˜˘Ó ˙ÚÈ·˜ ÆÌÈÓ‡Â˙‰ ˙Â‚ÂÊ‰ ¯ÙÒÓ Ï˘ DNA

ÆÌ‡˙‰· Ú·˜È‰Ï ÍÈ¯ˆ

Æ±µÆÈ‡ÓˆÚ ¯Ó‡ÓÏ ÈÂ‡¯ ¯˘‡ ¨ÛÒÂ Ë·È‰ ¯È‡‰Ï ¨ÌÈ˜„·‰ ÌÈ¯˙‡‰Ó ˜ÏÁ· ˜¯ ˙Â‡ˆÂ˙ ˙Ï·˜ Ï˘ ¯˘˜‰· ÈÂ‡¯

 Í¯Ú‰ ·Â˘ÈÁp ˙·Â¯Ú˙ ˙ÏÏÂÎ ‰¯ÈÊ‰Ó ‰ÓÈ‚„‰ ¯˘‡Î ¨ÒÂ‡ Ï˘ ÌÈ¯˜Ó· ÈÙÈˆÙÒ‰ DNA‰˘È‚·  ÚˆÂ·Ó ¨Ò‡‰Â Ô·¯Â˜‰Ó 

ÏÈÙÂ¯ÙÏ ˙ÒÁÈÈ˙Ó ÂÊ ‰˘È‚ ÆÔ·¯Â˜ÏÂ „Â˘ÁÏ ÌÈÙ˙Â˘Ó‰ ÌÈÏÏ‡‰ ˙‡ Ì‚ ˙ÏÏÂÎÂ ÌÈÏ·˜˙Ó‰ ÌÈÏÏ‡‰ ÏÎ ÏÚ ¨Ï‡¯˘È· ˙Ï·Â˜Ó‰

ÌÈ¯˙‡‰ ÏÎ· ˙Ï·˜˙Ó ‡Ï ‰‡ˆÂ˙‰ ¯˘‡Î ÆÌÈÙ˙Â˘Ó‰ ÌÈÏÏ‡‰ ˙‡ Ì‚ ·Â˘ÈÁ· ÌÈÏÏÂÎ ÍÎÈÙÏ ¨ÙÈÈËÂÏÙ‡‰Î „Â˘Á‰ Ï˘ ÈË‚‰

Æ‰‡ˆÂ˙ ‰Ï·˜˙‰ Ì‰· ÌÈ¯˙‡‰ ÏÚ ‰˘È‚‰ ‰˙Â‡ ˙‡ ÌÈÏÈÚÙÓ

Ï˘ ÈË‚‰ ÏÈÙÂ¯ÙÏ ‰¯ÈÊ‰Ó ÈË‚‰ ÏÈÙÂ¯Ù‰ ÔÈ· ˙Â‰Ê ÚÂ·˜Ï Ô˙È ‡Ï ÙÈÈËÂÏÙ‡‰‰ ˙˘È‚ ÈÙ ÏÚ ∫ÈÏ‡ÂËÙÒÂ˜ Ï˘Î Ô‡Î ˘È È˙Ú„Ï

ÌÈ¯˙‡‰ ˙˘È‚· ‡Ï‡ ÙÈÈËÂÏÙ‡‰‰ ˙˘È‚· ÌÈË˜Â ‡Ï Ì‡ Í„È‡Ó ¨ÌÈ˜„·‰ ÌÈ¯˙‡‰ ÏÎ· ‰‡ˆÂ˙ ˙Ï·˜˙Ó ‡Ï ¯˘‡Î „Â˘Á‰

 ·È˘Á˙Ï ÒÈÎ‰Ï ÍÈ¯ˆ ‡Ï ÈÊ‡ ¨ÌÈÈÂÏ˙ È˙Ï·‰pÆ„Â˘ÁÏÂ Ô·¯Â˜Ï ÌÈÙ˙Â˘Ó‰ ÌÈÏÏ‡‰ ˙‡ ÈÙÈˆÙÒ‰

 Ì‡–‰ ˙ÈÈ‡¯ Ï˘ ‰Ï˜˘Ó ˙ÚÈ·˜Ï ¨ÏÈÚÏ ˙Â¯Ú‰‰ Â‡ØÂ ¯Ó‡Ó‰ ˙Â˜ÒÓ ˙‡ ÏÏ˜˘Ï ‰ÒDNA˙·Â¯Ú˙ Ï˘ ÌÈ¯˜Ó‰ Ì˙Â‡· 

DNAÆ‰Ê Ë·È‰Ï Ì‚ ÒÁÈÈ˙‰Ï ˘È ¨ÌÈ¯˙‡‰Ó ˜ÏÁ· ˙Â¯ÒÁ ˙Â‡ˆÂ˙ ÌÚ 

Æ±∂È„È·˘ ÏÂ„‚ ÌÈÂ˙ ¯‚‡Ó· ÈÂˆÓ ÂÏ˘ ÈË‚‰ ÏÈÙÂ¯Ù‰˘ Ì„‡˘ ˙Â¯˘Ù‡‰ Ì‡‰ ∫‡È‰ ¯Ó‡Ó‰ ÒÁÈÈ˙Ó ‰ÈÏ‡ ‰ÈÈ˘‰ ‰Ï‡˘‰

Æ˙È˘ÓÓ ˙Â¯˘Ù‡ ‡È‰ ¨¯‚‡Ó· ‡ˆÓ ‡Ï ÂÏ˘ ÈË‚‰ ÏÈÙÂ¯Ù‰˘ Ì„‡ ÚˆÈ·˘ Ú˘ÙÓ ‰‡ˆÂ˙Î ÏÏÙÂÈ ¨˙ÂÈÂ˘¯‰

∫ÌÈË·È‰ È˘Ó ‰Ï‡˘‰ ÏÚ ‰ÂÚ ¯Ó‡Ó‰

Æ‡¯‚‡Ó· ÂÈ‡˘ ÔÈÈ¯·Ú Ï˘ ÈË‚ ÏÈÙÂ¯Ù˘ ˙È˘ÓÓ ˙Â¯˘Ù‡ ˘È Ì‡‰ ‰Ï‡˘‰ ˙‡ ‰ÈˆÏÂÓÈÒ ˙ÂÚˆÓ‡· ˜„Â· ¯Ó‡Ó‰

Æ¯‚‡Ó· ‡ˆÓ ÂÏ˘ ÏÈÙÂ¯Ù‰ ¯˘‡ ¨‰¯È·Ú‰ ˙‡ ÚˆÈ· ‡Ï ¯˘‡ ¨Ì„‡Ï ÌÈ‡˙ÈÂ ‰¯È·Ú‰ ˙¯ÈÊ· ‡ˆÓÈÈ

Æ· ÆÌÈÂ˘ ÌÈ˘‡Ï ÌÈÎÈÈ˘‰ ÌÈ‰Ê ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù ÏÂÏÎÈ˘ È„Î· ¯‚‡Ó· ˙ÂÈ‰Ï ÌÈÎÈ¯ˆ ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù ‰ÓÎ

Æ±∑ÚÎ˘Ó ÔÙÂ‡· ˘ÈÁÓÓ ¨‰Ó‡˙‰· ¨ÌÈ¯˙‡ ∂–Â π–Ó ÌÈÈÂ·‰ ÌÈÏÈÙÂ¯Ù ±¨±¥∞–Â µ∑¨¥±≥ ‰ÈÈ˘‰ ‰Ï‡˘‰ Ï˘ ·Â˘ÈÁ‰ ˙Â‡ˆÂ˙

ÌÈÏÈÙÂ¯Ù· Ì‡ È¯‰ ¨¯‚‡Ó· ÏÈÙÂ¯ÙÏ ‰¯ÈÊ‰Ó ÏÈÙÂ¯Ù‰ ˙Ó‡˙‰Ó ˙Ï·˜˙Ó‰ ‰‡ˆÂ˙‰ ÏÚ ˙ÂÒÒ·˙‰· ‰·ÂÓ‰ È˘Â˜‰ ˙‡

Ï˘ ÌÓÂÈ˜Ï ˙È˘ÓÓ ˙Â¯˘Ù‡ ˙ÓÈÈ˜˘ ¯ÓÂÁÂ Ï˜ ÈÊ‡ ¨ÌÈÂ˘ ÌÈ˘‡Ï ÌÈ‰Ê ÌÈÏÈÙÂ¯Ù ÌÈÓÈÈ˜ ¯‚‡Ó· ÌÈ‡ˆÓ‰ Â˜„·˘

Æ¯‚‡Ó· ÌÈ‡ˆÓ ÌÈ‡˘ ÌÈÈÏ‡ÈˆËÂÙ ÌÈÈÈ¯·ÚÏ ¯‚‡Ó· ÌÈ‡ˆÓ˘ ÌÈ˘‡ ÔÈ· ÌÈ‰Ê ÌÈÏÈÙÂ¯Ù
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DNA-על ייחודיות פרופיל ה

Æ±∏ÆÏÈÚÏ ß‡ ‰Ï‡˘ ÏÚ ˙ÂÚÏ È„Î· ‰ÚˆÂ·˘ ‰ÈˆÏÂÓÈÒ· ‰„Â·Ú‰ ˙ÂÁ‰ ÏÚ ˙Â¯Ú‰ ‰ÓÎ ÔÏ‰Ï

ÈÙ ÏÚ ¢ÆÆÆ¯‚‡Ó· ‡ˆÓ ÂÈ‡˘ ÔÈÈ¯·Ú Ï˘ ÈË‚ ÏÈÙÂ¯Ù ‰Ó„Ó ¯˘‡ ÈË‚ ÏÈÙÂ¯Ù ÌÈÏÈ¯‚Ó¢ ∫‰‡·‰ ‰Á‰‰ ˙‡ ‰ÁÈÓ ‰ÈˆÏÂÓÈÒ‰

Æ‰ÈˆÏÂÓÈÒ‰ ˙Úˆ·˙Ó ÂÊ ‰„Â·Ú ˙Á‰

ÔÈÈ¯·Ú‰ Ï˘ ÏÈÙÂ¯Ù‰˘ ˙ÂÈÂ¯˘Ù‡‰ È˙˘ ˙ÂÓÈÈ˜ ÈÎ ÁÈ‰Ï ÍÈ¯ˆ ¨‰ÚÂ„È ‰È‡ ÔÈÈ¯·Ú‰ ˙Â‰ÊÂ ˙ÂÈ‰ — ‰ÈÂ‚˘ ‰„Â·Ú ˙Á‰ È‰ÂÊ

ÔÈÈ¯·Ú‰ Ï˘ ÈË‚‰ ÏÈÙÂ¯Ù‰˘ ‰ÈˆÏÂÓÈÒ‰ Ï˘ ‰„Â·Ú‰ ˙Á‰ Æ¯‚‡Ó· ‡ˆÓ ÂÈ‡ ÔÈÈ¯·Ú‰ Ï˘ ÈË‚‰ ÏÈÙÂ¯Ù‰˘ Â‡ ¯‚‡Ó· ‡ˆÓ

ÏÈÙÂ¯ÙÏ ‰¯ÈÊ‰Ó ÏÈÙÂ¯Ù‰ ÔÈ· ‰Ó‡˙‰ ˘È˘ ‰„·ÂÚÏ ÒÁÈÈÏ Ï˜˘Ó ‰ÊÈ‡ ‰Ï‡˘‰ Ï˘ ˙ÂÚÓ˘Ó‰ ˙‡ ˙ÈÈ‡Ó ¨¯‚‡Ó· ‡ˆÓ ÂÈ‡

Æ¯‚‡Ó·

Æ±πÍÈ¯ˆ ¨¯‚‡Ó· ‡ˆÓ ÂÈ‡ ÔÈÈ¯·Ú‰ Ï˘ ÈË‚‰ ÏÈÙÂ¯Ù‰˘ È¯˜ ¨‰ÈˆÏÂÓÈÒ·˘ ‰„Â·Ú‰ ˙Á‰ ÈÙ ÏÚ ‰Ï‡˘‰ ˙‡ ÔÂÁ·Ï È„Î·

∫‰ÈˆÏÂÓÈÒ‰ ÍÈÏ‰˙· ÌÈÈÂÈ˘ ‰ÓÎ ÒÈÎ‰Ï

 Æ‡ ‰ˆÂ·˜ ˙Â·Ï ÍÈ¯ˆAÆÚÂ„È ÈË‚ ÏÈÙÂ¯Ù Ì‰Ï ¯˘‡ ®¯Ó‡Ó‰ ÈÙ ÏÚ ÌÈË¯Ù ÔÂÈÏÈÓ© ¯‚‡Ó· ÌÈË¯Ù‰ ˙ÏÏÂÎ‰ 

 Æ· ‰ˆÂ·˜ ˙Â·Ï ÍÈ¯ˆBÌÈË¯Ù‰ ÆÚÂ„È ÂÈ‡ Ì‰Ï˘ ÈË‚‰ ÏÈÙÂ¯Ù‰ ¯˘‡ ‰ÈÒÂÏÎÂ‡· ÌÈË¯Ù‰ ¯‡˘ ˙‡ ˙ÏÏÂÎ‰ 

 ˙ÂˆÂ·˜·A–Â BÆ‰ÈÒÂÏÎÂ‡‰ ÏÎ ˙‡ „ÁÈ· ÌÈÂÂ‰ÓÂ ÌÈÂ˘ 

 Æ‚ ‰ˆÂ·˜· ÌÈË¯ÙÏ ÏÈ¯‚‰Ï ÍÈ¯ˆBÌÈÚÂ„È‰ ÌÈÈË‚‰ ÌÈÏÈÙÂ¯Ù‰ ÔÂ·˘Á· ÂÁ˜ÏÈÈ˘ ‰ÊÎ ÔÙÂ‡· ÌÈÈË‚ ÌÈÏÈÙÂ¯Ù 

–‰˘ ÍÎ ¨¯‚‡Ó· ÌÈ‡ˆÓ‰p ˙ÂˆÂ·˜‰ È˙˘ ÛÂ¯Èˆ Ï˘ ÚˆÂÓÓ‰ A–Â B–‰ ‰È‰È pÆ‰ÈÒÂÏÎÂ‡Ï ÒÁÂÈÓ‰ ÚˆÂÓÓ‰ 

 Æ„ ‰ˆÂ·˜Ó ÈË‚ ÏÈÙÂ¯Ù È‡¯˜‡ ÔÙÂ‡· ÏÈ¯‚‰ÏB ‰ˆÂ·˜· ÌÈÈ˜ ÏÈÙÂ¯Ù‰ Ì‡ ÔÂÁ·ÏÂ AÆ

 Æ‰ÏÈÙÂ¯Ù ˙Ï¯‚‰˘ ˙È˘ÓÓ ˙Â¯˘Ù‡ ˙ÓÈÈ˜ ÚÂ·˜Ï ‰È‰È Ô˙È ‰ÈˆÏÂÓÈÒ‰ ÈÎÈÏ‰˙ ÏÚ ˙Â¯ÊÁ Ï˘ ˜ÙÒÓ ¯ÙÒÓ ˙ÂÚˆÓ‡·

 ‰ˆÂ·˜Ó  ÈË‚B ‰ˆÂ·˜· ÌÈÈ˜ ÏÈÙÂ¯ÙÏ ‰‰Ê ÈË‚ ÏÈÙÂ¯Ù ·È˙ AÆ

Æ≤∞È‡¯˜‡ Ë¯ÙÏ˘ ÈÂÎÈÒ‰ ‰Ó ‡È‰ ‰Ï‡˘‰ Æ˙„ÏÂ‰‰ ÈÓÈ ˙Ï‡˘ Â‡ ¯Ó‡Ó· ‰Â˘‡¯‰ ‰Ï‡˘‰ Ï˘ ¯Á‡ Ë·È‰ ‰Ê ‰˘ÚÓÏ

 ‰ˆÂ·˜ÓB ‰ˆÂ·˜· ÌÈ¯„‚ÂÓ‰ ÌÈÎÈ¯‡˙‰ „Á‡Ï ‰‰Ê ˙„ÏÂ‰ ÍÈ¯‡˙ ‰È‰È AÏ˘ ‰Ï„Â‚ Ï˘ ‰Èˆ˜ÂÙ Ì‚ ‡Â‰ ÍÎÏ ÈÂÎÈÒ‰Â ˙ÂÈ‰ Æ

 ‰ˆÂ·˜BÆÔÂ·˘Á· Á˜ÏÈ‰Ï ÍÈ¯ˆ ‰ˆÂ·˜‰ Ï„Â‚ ¨

 ‰ˆÂ·˜ ˙‡ ‰¯È„‚Ó ¢¯‚‡Ó· ‡ˆÓ ÂÈ‡˘ ÔÈÈ¯·Ú Ï˘ ÈË‚ ÏÈÙÂ¯Ù ‰Ó„Ó ¯˘‡ ÈË‚ ÏÈÙÂ¯Ù ÌÈÏÈ¯‚Ó¢ ∫‰ÈˆÏÂÓÈÒ‰ ˙˘È‚BÏ„Â‚· 

 Ï˘ ÈÎÙÂ‰‰ Í¯Ú‰ Ï„Â‚· ‰˘ÚÓÏ© ÈÙÂÒÈ‡p ‰ˆÂ·˜ Ï˘ BÆ˙Â‡ÈˆÓ· ÔÂÎ ÂÈ‡˘ ‰Ó ¨®

Æ≤± ‰ˆÂ·˜ ˙‡ ˙Â·Ï ‡È‰ ˙ÈÙÂÏÁ ˙È¯˘Ù‡ ‰˘È‚B ˙ÂˆÂ·˜ ˙˙ È˙˘Ó C–Â D‰Ï‡˘Ï ‰·Â˘˙· ÂÏ·˜˙‰˘ ÌÈ‡ˆÓÓ‰ ÈÙ ÏÚ ¨

 ‰ˆÂ·˜ Æ¯Ó‡Ó· ‰Â˘‡¯‰C ‰ˆÂ·˜· Ì‡Â˙ ‚ÂÊ Ì‰Ï ˘È˘ ÌÈÈË‚‰ ÌÈÏÈÙÂ¯Ù‰ ÌÚ ÌÈË¯Ù‰ ˙‡ ˙ÏÏÂÎ A ‰ˆÂ·˜Â D˙‡ ˙ÏÏÂÎ 

 ‰ˆÂ·˜· Ì‡Â˙ ‚ÂÊ Ì‰Ï ÔÈ‡˘ ÌÈÈË‚‰ ÌÈÏÈÙÂ¯Ù‰ ÌÚ ÌÈË¯Ù‰ ˙ˆÂ·˜AÍÂ˙· ÌÈÓ‡Â˙ ˙Â‚ÂÊ Ï˘ ˙Â¯˘Ù‡Ó ÌÏÚ˙Ó È‡© 
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