
�¨¸Ó³  ¢ �—�Ÿ. 2017. ’. 14, º1(206). ‘. 201

Š�Œ�œ�’…�	›… ’…•	�‹�ƒˆˆ ‚ ”ˆ‡ˆŠ…

A NEW MODEL TEST IN HIGH ENERGY PHYSICS
IN FREQUENTIST AND BAYESIAN

STATISTICAL FORMALISMS
A. Kamenshchikov1

State Research Center of the Russian Federation Å Institute for High Energy Physics of the National
Research Center ©Kurchatov Instituteª, Protvino, Russia

A problem of a new physical model test given observed experimental data is a typical one for
modern experiments of high energy physics (HEP). A solution of the problem may be provided with
two alternative statistical formalisms, namely frequentist and Bayesian, which are widely spread in
contemporary HEP searches. A characteristic experimental situation is modeled from general consider-
ations, and both the approaches are utilized in order to test a new model. The results are juxtaposed,
which demonstrates their consistency in this work. An effect of a systematic uncertainty treatment in
the statistical analysis is also considered.

�·μ¡²¥³  ¶·μ¢¥·±¨ ´μ¢μ° ³μ¤¥²¨ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ Ö¢²Ö¥É¸Ö É¨-
¶¨Î´μ° ¤²Ö ¸μ¢·¥³¥´´ÒÌ Ô±¸¶¥·¨³¥´Éμ¢ ¢ Ë¨§¨±¥ ¢Ò¸μ±¨Ì Ô´¥·£¨° (”‚�). �¥Ï¥´¨¥ É ±μ° ¶·μ-
¡²¥³Ò ³μ¦¥É ¡ÒÉÓ ¶μ²ÊÎ¥´μ ¢ · ³± Ì ¤¢ÊÌ  ²ÓÉ¥·´ É¨¢´ÒÌ ¸É É¨¸É¨Î¥¸±¨Ì Ëμ·³ ²¨§³μ¢,   ¨³¥´´μ:
Î ¸ÉμÉ´μ£μ ¨ ¡ °¥¸μ¢¸±μ£μ, ¨³¥ÕÐ¨Ì Ï¨·μ±μ¥ · ¸¶·μ¸É· ´¥´¨¥ ¢ ¶μ¨¸±μ¢ÒÌ  ´ ²¨§ Ì ”‚�. ‚ ¤ ´-
´μ° · ¡μÉ¥ ¨§ μ¡Ð¨Ì ¸μμ¡· ¦¥´¨° ¸³μ¤¥²¨·μ¢ ´  Ô±¸¶¥·¨³¥´É ²Ó´ Ö ¸¨ÉÊ Í¨Ö ¨ ¶·μ¢¥¤¥´  ¶·μ-
¢¥·±  ´μ¢μ° ³μ¤¥²¨ ”‚� ¸ ¶μ³μÐÓÕ μ¡μ¨Ì ¸É É¨¸É¨Î¥¸±¨Ì ¶μ¤Ìμ¤μ¢. �μ²ÊÎ¥´´Ò¥ ·¥§Ê²ÓÉ ÉÒ
¸μ¶μ¸É ¢²¥´Ò ¨ ¤¥³μ´¸É·¨·ÊÕÉ ¢§ ¨³´ÊÕ ¸μ¢³¥¸É¨³μ¸ÉÓ. � ¸¸³μÉ·¥´μ ¢²¨Ö´¨¥ ¢Ò¡μ·  ¸¶μ¸μ¡ 
¢±²ÕÎ¥´¨Ö ¸¨¸É¥³ É¨Î¥¸±μ° ¶μ£·¥Ï´μ¸É¨ ¢ ¸É É¨¸É¨Î¥¸±¨°  ´ ²¨§ ´  ·¥§Ê²ÓÉ É ¶·μ¢¥·±¨ ´μ¢μ°
³μ¤¥²¨.

PACS: 02.50.-r; 02.50.Cw; 02.50.Ng; 02.50.Tt; 02.70.-c; 02.70.Rr; 02.70.Tt; 02.70.Uu;
02.90.+p; 05.10.-a; 05.10.Ln; 05.90.+m

1E-mail: Andrey.Kamenshchikov@ihep.ru


