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NONPARAMETRIC METHOD
FOR TESTING THE EXPONENTIAL

SMALL VOLUME DATA FOR PURITY
V. B. Zlokazov 1

Joint Institute for Nuclear Research, Dubna

In many innovative physical experiments such as, e.g., the synthesis of superheavy elements, the
statistics of the observed data is often small and there is not enough a priori information about the
parameters of its distribution function. Here the ˇrst important problem is to get sure that the data is
©pureª, i.e., the events are produced by one factor and not by several. Although the available methods
for the problem solution are numerous, the most popular methods using the regressions or likelihood
relations for the above reason are not expedient for our case. The nonparametrical tests having the
reputation of parameter-independent and little-sensitive to the data statistics seem here to be the most
suitable.

The paper suggests such a nonparametrical criterion for purity of the exponential event distribution:
the ratio of the sample median and the sample mean. Actually, the method can be generalized to be
used for some other distributions, ˇrst of all, the normal one.

Œ´μ£¨¥ ´μ¢ Éμ·¸±¨¥ Ë¨§¨Î¥¸±¨¥ Ô±¸¶¥·¨³¥´ÉÒ ¢Ò¤ ÕÉ μÎ¥´Ó ³ ²Ò° μ¡Ñ¥³ ¤ ´´ÒÌ ¨ ¢¤μ¡ ¢μ±
´¥ · ¸¶μ² £ ÕÉ ¤μ¸É ÉμÎ´μ°  ¶·¨μ·´μ° ¨´Ëμ·³ Í¨¥° μ ¶ · ³¥É· Ì ¨Ì ËÊ´±Í¨° · ¸¶·¥¤¥²¥´¨Ö
(Ö·±¨° ¶·¨³¥· Å ¸¨´É¥§ ¸¢¥·ÌÉÖ¦¥²ÒÌ Ô²¥³¥´Éμ¢). ‚ ¶μ¤μ¡´μ° ¸¨ÉÊ Í¨¨ ¸ ³Ò° ¶¥·¢Ò° Ï £  ´ -
²¨§  É ±¨Ì ¤ ´´ÒÌ Å μÉ¢¥É ´  ¢μ¶·μ¸: ¶μ·μ¦¤¥´Ò ²¨ ¤ ´´Ò¥ μ¤´¨³ ¨ É¥³ ¦¥ Ë ±Éμ·μ³ (´ ¶·¨³¥·,
Ö¢²ÖÕÉ¸Ö ²¨ · ¸¶ ¤ ³¨ μ¤´μ£μ ¨¸ÉμÎ´¨± ) ¨²¨ ¶·¥¤¸É ¢²ÖÕÉ ¸μ¡μ° ¸³¥¸Ó ¸ ¤ ´´Ò³¨ μÉ ¤·Ê£μ£μ
Ë ±Éμ· , ¢ Î ¸É´μ¸É¨, Ëμ´μ¢μ£μ, É·¥¡Ê¥É ¨¸¶μ²Ó§μ¢ ´¨Ö ³¥Éμ¤μ¢, ³ ²μÎÊ¢¸É¢¨É¥²Ó´ÒÌ ± ¸É É¨¸É¨±¥
¤ ´´ÒÌ ¨ ±μ²¨Î¥¸É¢Ê ¨´Ëμ·³ Í¨¨ μ ¶ · ³¥É· Ì · ¸¶·¥¤¥²¥´¨Ö, ± ±μ¢Ò³¨ ¢ ³ É¥³ É¨Î¥¸±μ° ¸É -
É¨¸É¨±¥ Ö¢²ÖÕÉ¸Ö ´¥¶ · ³¥É·¨Î¥¸±¨¥ ³¥Éμ¤Ò.

„ ´´ Ö · ¡μÉ  ¶·¥¤² £ ¥É ¨³¥´´μ É ±μ° ´¥¶ · ³¥É·¨Î¥¸±¨° ±·¨É¥·¨° ¶·μ¢¥·±¨ ®Î¨¸ÉμÉÒ¯
· ¸¶·¥¤¥²¥´¨Ö Å μÉ´μÏ¥´¨¥ ¢Ò¡μ·μÎ´μ° ³¥¤¨ ´Ò ± ¢Ò¡μ·μÎ´μ³Ê ¸·¥¤´¥³Ê. Š·¨É¥·¨° μ¶·μ¡μ¢ ´
´  ¡μ²ÓÏμ³ ±μ²¨Î¥¸É¢¥ ± ± ¸³μ¤¥²¨·μ¢ ´´ÒÌ, É ± ¨ ·¥ ²Ó´ÒÌ ¤ ´´ÒÌ ¤²Ö ¶·μ¢¥·±¨ ®Î¨¸ÉμÉÒ¯
Ô±¸¶μ´¥´Í¨ ²Ó´μ£μ · ¸¶·¥¤¥²¥´¨Ö, ´μ ¢ ¤¥°¸É¢¨É¥²Ó´μ¸É¨ μ´ ³μ¦¥É ¡ÒÉÓ ¶·¨³¥´¥´ ¨ ¢ ¸²ÊÎ ¥
³´μ£¨Ì ¤·Ê£¨Ì · ¸¶·¥¤¥²¥´¨°, ¶·¥¦¤¥ ¢¸¥£μ ´μ·³ ²Ó´μ£μ.
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