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Statistical analysis of plant ecological and worm
ethological data - Some viewpoints of explanatory

variables in base models -
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This thesis gives some methods for evaluating statistical data via a model
selection and shows some applications of the methods. Especially, plant ecological and
worm ethological data with spatial information are treated. Characteristic problems
arising in each data are shown through the data analysis of explanatory variables in
base models.

Firstly, the problem of selecting topographical attribute as the explanatory
variable is discussed through contingency table statistics. As an example, an analysis
of observed data about relative altitudes and about distribution of moss is shown. In
order to consider the relationship between topography and distribution of plants, data
of altitude and mosses in study plots in continental Antarctica were collected by the
present author when he had a chance to visit there. The altitude data was processed as
an explanatory variable of model about the existence of moss. As one of the important
topographical attributes that are calculated from altitude data, the relief from
standard surface was adopted. Under the assumption that the probability of moss
existence is proportional to the value of residuals from standard surface, the strength
of relationship between topography and moss distribution was obtained by using 2 X 2
contingency table statistics. It suggested that a simpler standard surface had a better
ability, than an adjusted standard surface, of determining topographical attribute
which strongly related to the moss existence. Then, the standard surface estimated by
robust methods presented in this paper had a little better ability than by a prevailing
least-square method. Totally, the accurate regression methods were overfitting as a
method of determining the standard surface.

Secondly, a modeling with spatial information is treated. The problem of
selecting a model is discussed through linear models and linear mixed models. As
examples, the analyses of the distribution of dwarf pine in mixed forest and of the
moving track of nematode are shown. In the analysis of dwarf pine, data of forest study
was collected in central Kamchatka by the research group in which the present author
has participated. There, the size of stem diameter at the base of the lowest live branch
of dwarf pine individuals and their distance from canopy trees were used for
parameters of growth models. Consequently, as in many previous works of growth
model about canopy trees, an adequateness of using the inverse of distance in
competitive effect terms was shown. In the analysis of nematode, data collected by an
automatic tracking system of the center of gravity about the individuals at an
experiment of learning action to detestable odorant for nematode was used. The
avoidance action of nematode from the odorant was explained by the factors involving
time and coordinate. In the detestable odorant (2-nonanone) exposed condition, the

selected linear model retained the term of distance with positive coefficient and did not



retain the term of time. On the other hand, the selected linear mixed models retained
the terms of time with positive coefficient and the distance with negative coefficient in
selected models about avoidance action. However, in the solvent (ethyl alcohol)
exposed condition, different variable selection rules lead quite different results in
linear mixed models and stable interpretation cannot be done. As a result of model
selection, it is shown that the linear mixed models have substantially better
reproduction ability of moving track than the other models.

In summary, by applying statistical methods and models presented in this thesis,
it is shown that many significant results in ecology and ethology are derived which are

useful and suggestive in respective scientific fields.



WYXOEBEERROEE

BEHENFERMHEERTITILI4ETEENLRY, AFETHREINRTWS, FFED
T AEMITREENELS LEEDARET - FBMITHET —F0ZTh i LT,
REERMBCER LT — FHERORHBITEEA VT, £4x0RZICNTIEALRERE
BARE L ThHD, B2ETRESEUBRTAVWAIRHET LVOHEN - BEBHHASH
TW3, £33, HHEEPEBEIRRATEL LTSMUEBRICT - #EERED 7 )
v REEICH T AREBTEIT o2 b0 T, AEMER T —FOERRBHEICTTHEEL
LCHMBEOMMETMT Ik T, BENOEDKEDO LT LHELEDHEEL %
X2 BEIFICHT TV b L, BEKELZHALKE Az X OFEMOMMIT & BEHE
HORMELOMEBEERDE, B4ETIT, FHEEFOR N LT Y VI TORERETHELE
BEARONAL Y ERBER (VT H 0 "%) LORTHRIZEIT 2T —#ITxt$ ekt 25
Fhh., KEROBEBAA Y DORBICEZDZFBETIMT 20, N v YBREED
BERICHTIRETT VBV THRBEREER — A vV EEMEREOCT —F 20 AN
EHATEDREBARTIA—ZRHEET D LICEY, KEAL LAY ~DIERNHRHTEE
BRHEINAZEBRRENTWD, ALY OZEREOMOEEE LB CT2EANICIE
ZTW5, 52T, BREBEAOLLENREDE IS T HRETHOEHT —F2H-> T
W3, AVWEREEFNVIEAZEORETT VERBEORFELERET LT, ZZ2THEAV
N DHEFBOEMBHERE LSRN I OB FAOBBER CHATIET LV E 2> TW
5, BeERIBRIZATOLATVD,

BHRLOE 3, 4, FELZBVWTERFThRNERET LV, REET VB LI CIEEET IV
FBLC, BHENALTFT— BB ILEbo YA RET — 50, BPTH%ET— 4%
EIHEMICHEMITL T, ThEFhOSHF CHFALRBERRYE TS, E3ETHEERZH
WTHT - = BEESH L MM L OBBROBRMmHIZ, ABELSHF THRERAVLGNTE LK
FRF— O FETRELN R VVEEMERN S D LFEMTES, F4EIBNT, BF
DEFANEBEETHZLICEY, HEMOIENHHU2HEFOXELHRE TS LITHIIL
b, BEERBVWT, BEETAMLERFBRATTAVEMATAIZLICEV T —F 0%
WAEAFMIERTERLIIRLEZELELSFMETE S, 2B, & 3. 4 EOREFITHERK
L HEE2EHEHELZ L TAENDERMERIL2BEENBIILRFESLTH D,

PUEND, BERYEEEESIT. FHEORMBRBAINBMICHOMET 2 KECD
HE2E—WTHELE,



