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Study commissioned by JSC "LATVIAN STATE FORESTS".

Tiltd L YLINR BGSYSy (i 2F (GKS AINRgGK Y2RSfaé¢o
Phase3 report.

Article NO.: 5.9 00uy 101 15 284

Lead Time07/02/2017- 01.02.2018.

Performer: Latvian State Forest Research Institute "Silava".

Research project leader: J. Donis.
¢CKS 20KSNJ YIAYy LSNHBSNYSNEY DO ~ySLladGas

Tasks according to the methodology of el phase:

Task 1. Preparation of NFI 2016 data for growth and yield model improvement.

From NFI database were select&#880re-measured NFI plots and recorded to MS Excel. The initial
plot selection criteria are: 1) in all NFI measurement cycles sampling plot is not divided into sectors,
which means that whole sampling plot is within limits of the one stand; 2) in all NEsdhel land
category is forest stand (code 10), destructed stand (11), burning (12), windfall (13), glade (14) or forest
in agricultural land (62).

Task 2. Calculation of coefficients of growth equations based on 3 years measurement data of 3rd
NFI cycleincluding a thinning effect in the models.

We tested growth models of forest elements (average height, dbh and basal area) based on previously
(2015) elaborated equations as well calculated new coefficients based on these models and the longer
time series Statistical evaluationf the equationsvascarried out.

Task 3Model for modal values of basal area growth for umanaged stands

Because of bimodal distributiorhé equation formodelling ofthe median basal area of the dominant
tree layer,wasdesigred to model the basal aregrowth of uncultivated stands.

Task4. Development of the forecasting model of growth, mortality and net change based on NFI 3rd
cyceo @Sl NBQ RIFGF®

The new approximation of previously (2015) developed equations was cautdsheed on 10 years

data. The current average periodic volume increment depends on the age of the dominant tree species
and site index according to Orlov, and the basal area of all tree species.

The mortality model was calculated on new data set and basealge and basal area of the stand.

Task 5To estimate the growth path models, calculate the growth of the stock on the LNMdata
("full" plots) and compare theNH remeasurement data(after 10 years ofNH 3rd cycle) with the
eguationselaboratedin Task2 andTask4 in the following forests in groups: by dominant species,
mixed and monodominant, different density of stands, different age stands.

With the elaborated equations, 488 MSI plots withauitingduring the interspecific period have been
used to calculate foresearolumeafter 10 yeardased orthe initial state of the 1st cycle data. For all
forest elemens included in the data analysis, the average percentage deviation is less than 10%,
however,it has been determined that the predicted increase in the stock is higher than the measured.

Task6. Dewelopment of methodology forof individual tree growthmodelling

An equation system as developed for calculatingeightgrowth, basal area and dianestgrowthof

the tree layer as well as for calculatimyobability of mortality. Proposed modelling approach based
onFinnishand Swedish individual tresgowth modeldased on assumptions regarding the compliance



of forest types, for example, indicators such as rohumus thickness, paludifitatiohJt A OF 6t S (2
conditions

Task7. Remeasurement of previously installed sample plots in unevaged stands (10 objects).
Remeasurements of stand spatial strucucharacterization are carried out in stands managed by
selective cutting or shelterwood cutting is carried out during the period fron020@011.Previous
measurements were carried out in 2006 till 2012. Stand structure wasatiated in 55 plots (50072

R =12.62 m) and as well performed regeneration accounting in 165 sample plot§ @5 rh.82 m).

Task 8: Development of multilevel stand growth growth models using data collected in 2017 and
previous years

An equation system based on matrix modeds been developed. The coefficient values are calculated
based on the specified incremental data. The regeneration is modeled on the measured plot data. The
model alows to predict the growth and mortality afteselection cutting The regeneration modes$ i
deterministic.

Task9. Determination of impact of artificial regeneration (selection effectto develop breeding
effect model of a Scotpine and Norway spurce, based on remeasured tree breeding expertiments
(field work done in other project)

The esimated effectScots pindree breeding using data from experimental plantatiayfsup to 43
years old but for Norway spruce up to 19 years old. Difference in height increment for modelling can
be assumed equal to one site index class if compare to na@taats at the same site type.

Task10. Establishment of thinning experiments in pindirch and spruce) stands of {ih site index

and IIHV site index stands. Together 72 objects, 4 regigriBK, ZK, AV, VD forestries; 3 age groups,

20¢ 30, 30¢ 50, D ¢ 70 years, each experimentwith-8 A Y i SYAAGASEAY AGKAYYAY:
control plots.

A total 26 experiments were installeith 2017and thinning was carried out. Plot size 90010 to 12

plots per experiment. A totabf 262 plots points with a ¢tal surface area 023.58 hectares, DBH
measured foi38242trees ¢ height measurements fa2928trees.In total 72 experiments established

during project.

Task 11: Measurement of plot established in 2016 after the logging; preparation plot scheme,
preparation of descriptive information.

From 46experimentsestablished during 2016y theend of 2017 3&xperimentswere remeasured
after cutting.8 experimentsstill are notthinned.
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ATAONHRT®

DIt @Sy AS ani2iyTpai& 2rad QAR S a2 a1 NBFGNT- Nk3IS A+ dX| NIy &
y2l oYTZ I @Aaa LI NI dz3f R)ddosizkids zanh keddgdiy k &) ¥ &RB S a
MAOUX Al yoldzaA | dzRT S o6mMmM0X RS3IdzyYa OMHOZ @TBEInTSé

ldflaocd2 dzy ASGlIRoG2 af{d QNN rdz3Af 2 A deYidT &M 3Rt Y
ddzanyY dzy YSOIF GALASYl @z LIPS GuAh ® REdadilida RTY

P

Tabula 1.1t I NJ dz3f I dz] dz¥dz &SRO ndid- RS ¥ G n g G f R20l 2nY °

+ f R20n (1 21dz adzal . .
- Izcirtumi
. Priede Egle . T NJ | Melnalksnis| Apse Baltalksnis| Citas
aSo
1 0 0 0 0 0 1)) 1)) 1)) (%)) (%)) 1)) (%)) (%)) (%)) (%)) (%)) Y 2 L
s 'z = 2 2% 2 2 | 2 %2 2 2 2 =2 =2 =2 =
© O © O © © © © © O < O © O © O
- (42} - (42} — (40} — (40} — ™ - ™ — ™ - ™
Sl 6 6 6
Mr 66 | 67 4 3 70
Ln 57 | 56 1 2 60
Dm 91 | 85 | 38 | 37 | 65 | 66 8 10 | 6 8 1 2 2 3 | 211
Vr 2 1 66 63 | 80 | 72 6 6 49 | 55 | 44 | 45 6 8 1 4 254
Gr 3 2 4 3 13 | 12 7 9 13 | 11 | 8 8 3 48
Gs 1 1 1
Mrs 19 | 20 4 3 4 4 27
Dms 21 19 18 | 20 | 24 | 22 3 4 1 1 1 67
Vrs 10 13 | 29 | 26 7 9 7 5 2 2 1 2 1 57
Grs 2 3 1 2 2 1 1 6
Pv 46 | 46 2 2 48
Nd 25 | 23 2 2 16 17 1 1 1 44
Db 2 2 18 15 13 17 2 1 35
Lk 3 3 3
Av 1 1 1
Am 19 18 1 1 1 1 1 21
As 30 | 28 | 53 | 57 | 55 | 52 3 7 19 17 | 10 11 1 3 2 174
Ap 1 10 14 | 18 19 4 4 8 9 16 19 7 2 5 68
Kv 8 8 8
Km 33 | 30 1 1 2 1 34
Ks 24 19 20 22 47 47 10 10 1 3 1 1 1 2 104
Kp 8 7 16 16 4 6 1 1 3 2 1 1 33
Y 2 LJy 451 | 430 | 239 | 247 | 396 | 382 | 51 65 | 104 | 115| 99 | 100 | 27 | 25 | 13 | 16 | 1380
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Tabula1.2t F N¥ dz3af I dz] dzYdz al Rl f o 3 d2Yadz LA dzAn Ya ldayD | @ SO dzYR-2 C

+f R20n 121dz adAatl V& L
Priede Egle . T NJ | Melnalksnis Apse Baltalksnis| Citas 4
Audzes
veeums | 2 2 2 2 2 2 2 2 2 2 2 2 2 2 =2 =
© = ) Q © Q ) Q ) ) © 9 ) < © <
— (92] — ™ — ™ — ™ —l ™ — (42] —l ™ — ™
1-10 22 | 16 | 22 | 12 | 66 | 47 3 5 38 | 35| 22 | 28 2 5 175 | 148
11-20 12 | 22 | 12 | 28 | 41 | 80 2 9 10 | 28 | 20 | 19 3 8 100 | 194
21-30 8 13 | 25 | 15 | 26 | 29 | 12 3 7 12 | 23 | 18 | 2 1| 103 | 91
3140 12 | 9 | 45| 28 | 52 | 28 6 13 | 10 | 5 | 18 | 18 | 5 148 | 101
41-50 38 | 15 | 33 | 47 | 67 | 48 11 7 13 | 10 | 10 | 11 1 4 173 | 142
51-60 59 | 35 | 26 | 31 | 72 | 60 9 1 | 13 | 7 6 5 2 187 | 149
61-70 67 | 56 | 24 | 23 | 36 | 53 4 10 8 10 1 4 1 | 143 | 154
71-80 57 | 60 | 11 | 20 | 24 | 21 3 4 2 4 1 1 98 | 110
81-90 52 | 54 | 19 7 10 | 11 1 3 2 2 3 1 87 78
91-100 37 | 49 5 17 2 4 1 1 2 45 73
101-110 29 | 31 | 7 7 1 2 38 39
111-120 21 | 19 | 5 6 1 1 27 26
121-130 19 | 17 | 2 2 1 21 20
131-140 9 18 1 1 10 19
141-150 2 7 1 1 3 8
151-160 4 4 1 1 5 5
161- 3 5 1 2 4 7
Y 2 Ldn 451 | 430 | 239 | 247 | 396 | 382 | 51 | 65 | 104 | 115| 99 | 100 | 27 | 25 | 1367 | 1364

Y2 LzYn ASOIRolGlF AyTF2NN¥nOA@B.cL3tabdlag).dpp mn dzl YT N

Tabula 13. KokuskaitsR I f o 2 dz€ i dZ.J& d¥3O  didyA LIA S Y

w3 >© = [%)]
< @ K — Q © {3
- ) () 2 é ) % %) w © W rg - g 3
O 3 =] - = 2 = s | S| & | = 5 | @ o
o = w i~ < = S |lo|d|°|*"|>| & >
o () © oN - =
= @ - 3}
Sl 124 2 1 127
Mr 1650 133 88 2 4 1 1878
Ln 1420 392 141 4 6 11 1 1975

Dm 1657 | 2763 | 1733 30 220 | 341 | 105| 5 2 2 66 | 20 | 75 7019
Vr 81 2990 | 2128 | 364 | 1489 | 2235 | 96 | 52 | 67 | 13 | 368 | 67 | 76 | 10026
Gr 29 296 295 26 179 | 510 | 50 | 158 | 45 | 21 | 37 | 51 14 1711

Gs 6 6
Mrs 620 184 135 1 5 945
Dms | 463 966 720 64 78 12 8 1 14 4 2330
Vrs 18 601 920 320 | 109 94 7 9 6 36 2 7 2129
Grs 1 26 54 81 2 76 2 14 1 257

Pv 1337 9 108 7 1461

Nd 715 173 443 63 19 6 1 3 1423

Db 29 184 529 433 6 107 5 9 4 4 1310

Lk 11 18 85 114

Av 18 18
Am 615 159 58 4 36 3 2 877

As 678 2803 | 1606 | 258 | 403 | 515 | 56 | 24 | 20 1 52 6 14 | 6436

Ap 4 678 599 194 | 264 | 749 | 32 | 101 | 30 | 16 | 66 17 17 2767

Kv 322 5 327
Km 875 198 128 1 1202

Ks 588 1384 | 1399 | 350 42 60 11 10 2 11 1 9 3867

Kp 3 383 489 238 23 55 5 11 24 1231

Y 2 L 11247 | 14335 | 11603 | 2524 | 2885 | 4761 | 382 | 386 | 184 | 53 | 684 | 168 | 224 | 49436
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Tabula 14. KokuskaitsR I f o2dzyn LI 121 dz adz3nY dzy m®d OA{fn
£ o Tl 2 =] aw
> . 8D N%) q =2
g 3 Q@ 2 g 9 8 o 2 < " 5 E % 3
0 2 (=) = < o T @ N o) & | 5 0 &9
kS S w < < § Clo |3 |27 | > § >
2 = a
0 23 8 26 14 15 16 3 1 2 | 2 1 1 112
1-10 379 557 | 1306 | 149 | 674 | 651 | 45 | 38 | 24 | 3 | 129 | 23 | 7 | 3985
11-20 | 302 607 | 1228 | 150 | 397 | 858 | 38 | 18 | 42 | 10 | 182 | 5 | 42 | 3879
21-30 | 206 | 1401 | 1072 | 449 | 315 | 1155 19 | 10 122 | 15 | 32 | 4796
31-40 | 534 | 2203 | 1698 | 427 | 410 | 989 | 37 | 76 | 6 | 13 | 121 18 | 38 | 6570
4150 | 1376 | 1820 | 2074 | 652 | 318 | 426 | 46 | 36 | 26 | 4 | 55 | 40 | 31 | 6904
51-60 | 1674 | 2284 | 1773 | 361 | 335 | 521 | 79 | 36 | 14 | 4 | 34 | 8 | 44 | 7167
61-70 | 1475 | 1757 | 1111 | 185 | 185 | 68 | 49 | 100 | 25 | 5 | 13 | 25 | 12 | 5010
71-80 | 1461 | 988 575 | 84 96 12 | 34| 9 | 24| 1 | 11| 4 4 | 3303
81-90 | 1118 | 1050 | 360 | 30 99 37 7 |37 8 | 3| 6 |14 | 5 | 2774
91-100 | 809 534 153 12 14 3 2 | 17| 9 | 5| 6 1 | 1565
101-110 | 624 | 425 92 2 12 9 6 4 2 9 5 | 1190
111-120 | 398 327 54 1 25 11 2 2| 1 2 1 824
121-130 | 385 197 41 10 13 2 3 1 652
131-140 | 219 46 25 1 2 1 1 295
141-150 | 53 42 5 100
151-160 | 127 41 5 173
161- 84 48 5 137
Y 2 Ly 11247 | 14335 | 11603 | 2524 | 2885 | 4761 382 | 386 | 184 | 53 | 684 | 168 | 224 @ 49436
Tabula 15. KokuskaitsR I f o2dzyn LI 121 dz adz3nyY dzy m®d OA{fn
S %) n - - § @
o 'z & m | o 5
sttre 3002 22 8 & 2 2 g A | 3|2
= < o © 2 N 0 e} u— %) ol
koku suga a w % < = (@] o i ‘ > 8 -
= o a O
Priede 10323 | 3005 | 1217 | 53 | 62 | 42 | 75 | 6 | 4 | 2 | 20 | 26 | 24 | 14859
Egle 384 | 6755 | 899 | 262 | 207 | 232 | 75 | 47 | 29 | 4 | 43 | 9 4 | 8950
. TNJ & 466 | 3203 | 8114 | 621 | 371 K 646 144 | 54 | 43 | 5 | 302 | 47 | 46 | 14062
Melnalksnis =~ 14 273 | 341 | 1343 41 | 60 | 3 | 20 | 3 | 4 | 14 | 4 | 27 | 2147
Apse 17 696 | 541 | 87 |2093| 194 | 42 | 40 | 90 | 6 | 91 | 31 | 20 | 3948
Baltalksnis 5 281 | 353 | 85 | 65 |3525| 19 | 53 | 1 | 22 | 117 | 37 | 46 | 4609
Osis 2 23 11 1 10 | 2 1] 2 1 53
Ozols 1 45 48 4 21 | 23 | 6 |158| 4 | 6 | 7 5 4 | 332
Liepa 10 2 3 0 1| 1 27
D26 X 0
.foaly 2 11 51 52 4 20 1 85 6 232
Yul @I 13 1 7 21
Citas sugas 10 12 2 2 3 5 4 46 84
Izcirtumi 23 8 26 14 | 15 | 16 | 3 | 1 2 | 2 1 1 112
Y 2 Ldn 11247 | 14335 | 11603 | 2524 | 2885 | 4761 | 382 | 386 | 184 | 53 | 684 | 168 | 224 | 49436
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¢8 ! OOAOEHCO [ ALA Al Al A1 66 AOCHA

DEI T OAEAIT HAT A

2.darbauzdevums ! dzZ3OF yl a 3L AGLH a SynR22dzydz {2STAOAS)
3L Rdz RFGASY o6YS8OF &t 8y éy AOE (& AT du2abd2] 2
LAt YBSAR20FYI @

l GaS@A0t dz YSOF StSYSylidz FdzAOIYyFa 3FFAGEA LIN
OF dzNXY¥ TNJ dzy Ot TNEf I dzl dzY AT YFAZdz Y2RSuwdzaz o6Si
F LINJTt Ayl &aS{1dzyRnNRA o

- -

21.6 EA6EQRORAOI A AOCHAT AO GCAEOAO i1 AATEO
¢8p8p8 -AOAOEal O O 1 AOI AEE

5Fddz 'yl fol T AdosBygOR 2Kt RYSuza A SIVND LI NJ OA Sy dz
GASYlL & 121dz adzal & GASYyl & LHISHMRIZGAE-20060S A h Rad h @i n §
dzl YTNbiGF2ASY LI NI} dzaf | dz] dzYASYS {dz2NRA | GoAfad &asiy:
V YSOF St SY SgAVAS O NISt nbar B33 Bilst §43), Ak (iD4), M1st
(119), Balst108), E2st 339);
V {FdNh dad YTNo Oyl a OA1f ndlladk3Savi diyal AddlYY YN (i
elementa;
V grhanad dzZ YTNDOlyl & Nbvwkdudsa 1 AynYa YSOIF St
V LNRIYy21 Tdl A& +dzFaddzya oniSa éjéészn 6t =
dd YTNDOFyl & OAT¢t AlSWvaiy@g | G Ot A NI g AND1 1

V YSOI St SYSy il dzaaiSddr zlusmdzol)\a LISNA 2 RA &1 |
1n

gl A Nh | RAGlI& &0l yRINIY20ANI Sa y2 GlyY
GSOdzYt | dz3a G dzZYt 3 NHzLJI & FNRAGYTGAEATA DARTR
[ FA AT @FANpG2a y2 I dzi21 2 NBt n Qbodkai&viEna peyiddd ol T
RFEGdzad t NAYnNRA GAS]T AT YFyd2GA BISNIZ]| el LISOMAS2 RR I
ASLINR ST OYAYTOlF2ASY y2al OoedzyASys GFR yni120n LN
l dzZ3a Gdzy | dz3IOUINE jaa AXYIORi2d A LInNbF dzZRod A dzy L
GASYnR22dzYA o052yAa SiG FfdX wnanmp0OX (ra oF€aidoila
aéyéNJt)\iéF“z Ff 3SO0NFAO RAFTFSNBYOS I LILINE laikes > 1 | 2
FdzZ3a(dzydz dzy @50dzYdzz 6SG yr @ ySLASOASONYLE AYyF2N)
aSOl StSYSyidl @GART2n | dz3a&aidzyt Fdz30Fyta 37
GASYynR22dzyYlk o0., . . mt _ IMpyyov @GAaLINAyYyniGna I|f3ISoN
2005):
0 p® 0 2.1
i 1)
5
o & | (2.1.0)
PR 0

kar H, ¢ YSOI StSYSyidGl @ART2FA& FdaAaddzra | {i

Hi ¢ YSOI StSYySyidl @ART2FA& Fdaaddzvra |1
A ¢ YSOF St SYSyimt da%dGdxvan mpaidzZ t AT nQaet
A ¢ YSOF St SYSyimt daASGdxvany mpaidzZ t AT nOAcH
his ¢ koeficienti
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aSOl StSYSyidl @GART2n FdzaA&addzyl | dzAO0FyYyFa& 3k AL

2 AyR264a3 Al Nohliyieardeg2ssionNbodtstrapfunkeiju.
+ASynR22dzydz FrioAfadool AT STNITGL

GART2n Y2O8ANI S 6aw9{vz

LINR OSyilGdzntn GART2n Y2@BANI S awo{::0T

GART2n toaztnin y20ANI S o6!aw9{ 0T

standartnovirze (RMSE)
STAOASyGA o6wa{ %

G NAnOA2la 12

GART2n 1 9FRNhidA&ain {uvnRlI o0a{90T
Y2RSul SFS{GAQGAGNGS 6a9COT dzy
RAALISNBASIA FGGASOool o0xwld

Al YlLyilzeaz2i

< <K<K KKK KL

wnRodnadz | LINJ (Rylin Gl yulad LIAZSNMdrtdeYan o

L Ffai2iASa dd a{L M®Z Hd dzy od OA1EF RIGAS
St SYSyidt @ART2n I da3addzyt daAOFyra 3FAdla Y2RS
FLINTtAynidla 12Y0ORTGHES I NAdzy Gmn SRBKEzE AOoIA AT Y
byrtol T y2 @ASyl YSOF StSySydl AlYlyd2 GALLA &)
Tabula2.l. a $OF St SRFwh F@z3addzyt | dz2Alkfofthuia) 1 iva (- a3 | R
FLINE{aAYTidna TASHEHHOXNGYy &Gdzl @RMI&& |1 AS NhRolnaAa
- o . ppr y23INRST
Suga Koef + TN o Standa\rdﬁ ) GEs UA QR ool Ay i SNDn ¢
L Min. Maks. Min. Maks.
hi 1.15277 0.02744 1.09787 1.20767 1.10881 | 1.22292
Priede h2 | -49.61043 | 0.66258 -50.93626 -48.28461 | -51.43767 | -48.47297
h3 31.14203 1.02156 29.09790 33.18616 | 29.12308 | 33.54593
hi 1.15894 0.03841 1.08207 1.23581 1.06971 | 1.24501
93f8 wmda Nh2 | -49.21868 | 2828.138 -5708.310 5609.873 | -50.76173 | -47.93866
h3 28.54178 | 1427.229 -2827.336 2884.420 | 26.69644 | 31.94570
hi 1.17109 0.04402 1.08301 1.25917 1.08052 | 1.25970
. TNJ a h2 | -50.00029 | 3965.604 -7985.156 7885.156 | -51.77950 | -48.91145
h3 24.99946 | 1840.608 -3658.048 3708.047 | 23.52475 | 27.75741
hi 1.09150 0.05229 0.98686 1.19613 0.99767 | 1.21011
Melnalksnis h2 | -49.24093 | 1.87777 -52.99835 -45.48351 | -52.44498 | -43.84383
h3 27.16680 3.20189 20.75984 3357376 | 22.33649 | 37.10749
hi 1.31024 0.02981 1.25059 1.36990 1.24765 | 1.35820
Apse h2 | -48.03156 | 4272.403 -8597.089 8501.026 | -50.30936 | -45.58209
h3 30.47697 | 2082.735 -4137.067 4198.021 | 27.73066 | 36.76198
hi 1.26429 0.08498 1.09424 1.43434 1.07725 | 1.43874
Baltalksnis h2 | -54.64950 | 0.52530 -55.70063 -53.59837 | -55.95621 | -53.89615
h3 17.99759 1.37476 15.24670 20.74847 | 15.43829 | 20.77207
hi 1.02673 0.04876 0.92915 1.12430 0.94808 | 1.17138
93f8 uda Nh2 | -50.03865 | 1.12924 -52.29826 -47.77904 | -52.79999 | -45.56523
h3 25.09738 2.19955 20.69610 20.49866 | 20.79770 | 34.84859
tART2n | dzAaddzyt +dAOy!I LAl AIDREYISRY @ dzeh
unarh AmMT ® 3l R FLINR | & AYTULF 2n Y ‘128?)\07\S>/udz Q'[NJJGO
WnIi'JTUY'[Z 11 adt Aéu)\él)\é NJﬁRcunna)?ajlemdiﬂmamg(dhtynui\
bezautq 2 NBf n OA E)Eflemszyu FyFLONNIE Ay n O yn GyASA TYYSIO, halS(t 1527 ASS
FdoAfad YSG2RA1lF& &alFRFuwun FLINF{&adodlF2ASY 1 NRGTNI
91adNF LRt T220 RIGdza At3Inln €FALLF L&Y a2y a
I dzZ3&ddzyl AT YFAEEFA GAS]T LINRBIy2T1 Tdlra FNIHamT ® 3§



A

YI .

YStyLflayAY dzy FLASA f2fAainllta I dz3addzyl
12SFAOASY(dg H@PTNI o AliniYT £ GAHOdEM ©
Tabula22. MSOI St SYSy (ki d&x RT alza Ol gz8 a2.m3 AT NGy dif 2 S ulUNE
Al3FrRTen FdA&aGdzYlr LA Slad28ldzX IS G § & brlak @ i@ A 31 R
' LINP1AAYTGF2nY (2STAOASYlGdz GTNlioonyY
(=} (=}
) o N > 0 w o
§ 8 %z ¢ 8 E 2 8 8 4 ¢ S 0
a1 8| 3 |>(S |z |s|g|lz|=|=|>|F |2 |%| <
: P 0.25| 0.01| 253 | 0.08 | 0.10 | 40.37 | 0.01 | 0.53 | 0.786 | 0.709 | 0.503 | 482 | -2202.0
E lst.| 0.33| 001 | 258 | 0.10 | 0.13 | 38.81 | 0.02 | 0.66 | 0.930 | 0.659 | 0.434 | 373 | -1534.4
— © B 0.36 | 0.01| 147 | 0.13 | 0.17 | 46.38 | 0.03 | 0.61 | 1.100 | 0.712 | 0.507 | 543 | -1936.1
< 5' M 0.36 | 003 | 7.17 | 0.11 | 0.14 | 38.31 | 0.02 | 0.60 | 0.799 | 0.682 | 0.465 | 119 -467.5
@ o A 0.57 | 003 | 582 | 0.16 | 0.21 | 36.72 | 0.04 | 0.57 | 0.945 | 0.717 | 0.513 | 104 -324.5
o Ba 043 | 0.03| 7.35 | 0.13| 0.17 | 38.90 | 0.03 | 0.57 | 0.804 | 0.700 | 0.490 | 108 -383.2
> E2.st. | 0.22 | 0.00 | 0.20 | 0.11 | 0.13 | 60.19 | 0.02 | 0.92 | 0.396 | 0.382 | 0.146 | 339 | -1376.4
i P 0.25| 0.01 | 457 | 0.08 | 0.10 | 40.11 | 0.01 | 0.52 | 0.707 | 0.708 | 0.501 | 482 | -2208.2
= E l.st.| 0.33| 0.02| 566 | 0.10 | 0.12 | 38.00 | 0.02 | 0.63 | 0.717 | 0.647 | 0.419 | 373 | -1550.2
E ~ | B 0.36 | 0.02 | 447 | 012 | 0.16 | 43.98 | 0.03 | 0.55| 0.780 | 0.702 | 0.493 | 543 | -1993.8
- S M 036 | 0.02| 499 | 011 | 0.14 | 3795 | 0.02 | 0.59 | 0.721 | 0.672 | 0.451 | 119 -469.8
- o A 057 | 0.01| 202 | 016 | 0.21 | 36.41 | 0.04 | 0.56 | 0.889 | 0.707 | 0.500 | 104 -326.3
Ba 043 | 0.02 | 482 | 0.13| 0.16 | 38.11 | 0.03 | 0.55 | 0.695 | 0.694 | 0.482 | 108 -387.6
E 2.st.| 0.22 | 0.00 | 2.04 | 0.10 | 0.13 | 59.26 | 0.02 | 0.89 | 0.332 | 0.387 | 0.150 | 339 | -1387.0
> P 0.24 | 0.00 | -0.70 | 0.08 | 0.10 | 41.85| 0.01 | 0.57 | 0.651 | 0.669 | 0.447 | 765 | -3542.7
: E lst.| 0.32 | 001 | 224 | 0.10 | 0.13 | 40.27 | 0.02 | 0.77 | 0.915 | 0.601 | 0.361 | 533 | -2182.8
) o | B 031 | 0.00| 064 | 012 | 0.16 | 49.78 | 0.02 | 0.71 | 0.830 | 0.612 | 0.375 | 743 | -2755.0
> § M 033 0.02| 745 | 0.11 | 0.13 | 40.83| 0.02 | 0.85 | 0.480 | 0.476 | 0.227 | 176 -705.0
A 052 | 0.02| 442 | 0.16 | 0.21 | 40.37 | 0.04 | 0.63 | 0.801 | 0.661 | 0.437 | 118 -367.7
:E Ba 0.40 | 0.04 | 1052 | 0.15| 0.19 | 46.14 | 0.03 | 0.89 | 0.692 | 0.512 | 0.262 | 124 -415.9
< E 2.st.| 0.22 | 0.00 | 1.29 | 0.11 | 0.13 | 60.90 | 0.02 | 1.02 | 0.357 | 0.279 | 0.078 | 343 | -1374.1
< P 0.24 | 0.00 | 1.10 | 0.08 | 0.10 | 41.65 | 0.01 | 0.57 | 0.600 | 0.667 | 0.445 | 765 | -3550.0
At E lst.| 0.32 | 002 | 473 | 0.10 | 0.13 | 39.10 | 0.02 | 0.72 | 0.728 | 0.595 | 0.354 | 533 | -2214.2
; ~ | B 031 | 0.00| 1.39 | 0.12 | 0.15| 48.07 | 0.02 | 0.67 | 0.611 | 0.605 | 0.365 | 743 | -2807.0
3 S M 033 0.01| 424 | 011 | 0.13 | 4055| 0.02 | 0.84 | 0.455 | 0.465 | 0.216 | 176 -707.4
=o o A 052 | 0.00| -0.28 | 0.16 | 0.21 | 40.10 | 0.04 | 0.62 | 0.755 | 0.654 | 0.428 | 118 -369.3
Ba 040 | 0.03| 6.78 | 0.14 | 0.18 | 4468 | 0.03 | 0.83 | 0.613 | 0.511 | 0.261 | 124 -423.9
E 2.st.| 0.22 | 0.00 | 1.23 | 0.11 | 0.13 | 59.51 | 0.02 | 0.98 | 0.311 | 0.299 | 0.090 | 343 | -1389.9
P 0.24 | 0.00 | 0.60 | 0.08 | 0.10 | 41.19 | 0.01 | 0.55 | 0.706 | 0.686 | 0.471 | 1247 | -5750.3
Elst.| 032 | 001 | 239 | 0.10 | 0.13 | 39.57 | 0.02 | 0.72 | 0.921 | 0.627 | 0.393 | 906 | -3723.1
o | B 0.33 | 0.00| 1.02 | 012 | 0.16 | 48.18 | 0.03 | 0.65 | 0.963 | 0.668 | 0.447 | 1286 | -4694.1
§ M 0.34 | 003 | 733 | 011 | 0.14 | 39.48 | 0.02 | 0.72 | 0.644 | 0593 | 0.352 | 295 | -1178.4
A 054 | 0.03| 511 | 0.16 | 0.21 | 38.22 | 0.04 | 0.59 | 0.870 | 0.691 | 0.477 | 222 -698.2
= Ba 042 | 0.04 | 898 | 0.14 | 0.18 | 42.32 | 0.03 | 0.72 | 0.757 | 0.617 | 0.380 | 232 -804.0
g E 2.st.| 0.22 | 0.00 | 0.75 | 0.11 | 0.13 | 60.38 | 0.02 | 0.97 | 0.377 | 0.333 | 0.111 | 682 | -2756.2
2 P 0.24 | 0.01 | 250 | 0.08 | 0.10 | 40.97 | 0.01 | 0.55 | 0.643 | 0.685 | 0.469 | 1247 | -5763.8
= E l.st.| 0.32 | 0.02 | 512 | 0.10 | 0.12 | 3855 | 0.02 | 0.68 | 0.723 | 0.618 | 0.382 | 906 | -3770.4
~ | B 033 0.01| 280 | 012 | 0.15| 46.14 | 0.02 | 0.60 | 0.693 | 0.659 | 0.435 | 1286 | -4805.1
§ M 0.34 | 0.02 | 456 | 011 | 0.13| 39.17 | 0.02 | 0.71 | 0.591 | 0.582 | 0.339 | 295 | -1183.1
A 054 | 0.00| 085 | 0.16 | 0.21 | 3794 | 0.04 | 0.58 | 0.818 | 0.683 | 0.466 | 222 -701.5
Ba 042 | 0.02| 584 | 0.14 | 0.17 | 41.18 | 0.03 | 0.68 | 0.661 | 0.613 | 0.375 | 232 -816.6
E 2.st.| 0.22 | 0.00 | 163 | 0.10 | 0.13 | 59.21 | 0.02 | 0.93 | 0.322 | 0.345 | 0.119 | 682 | -2782.8

Vid-l NAGYTGOGAET] A

GART2Cn -@A RN (yi2 GENNBID SV T ¢aT v a{WSi ROERT ¥ Oh
novirze, m; RMSEstandartnovirze, m; RMSEX I N&A n OA 2 | MSE{CRASITACOA Sy RN G-¥ @8 RSut v BRE
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GANBI dzZ3&a0GdzYFY LIASRSNROdz {21dz NBnftA dd YTNbG2 | dz
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LINP28KtiddaYyoOSTFS1 il 3Inidz SYAarcdz dzy ¢/ hu LIASELl A

5FGdz 'yl fol T A3060Viraligdtanta koRiembddA5MSI204-# nmc @ I Rn
FG1nNI23A dzl YTNDVUE 2R &NR LI N HAH& 6 dA 82 82 0ASY y2al
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V grana dd YTNpOFyta NBATTa TAynvya vYSOF St§

V kokal dz3a (G dzyl Of BIPSMW ARA a1 A& LWASIHdAdzyra ySt
st yRFNIYy2@3ANI S&a y2 GFY [GoAfada20na @S0dzy

LaiA T @ A Nb {2388y 2 OR &ziré@ kokanyizmaneotikai viena perioda datus.
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Visalz3 4 G dzy | dz30Fy & 3IFAGHE FLINRBlAAYnOA2EA LI
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geneNJ £ AT SR Ff3ISONIAO RAFFSNBYOS | LIINRF OKVESON I &
elementavirss dz3 & (0 dzYdz dzy @S Odzydzz o6SiU Yyl @ ySLASOASO!I YI

aSOl &t Gird&yadddzyt FdAOFYFa 3IFAGEA FLINR]AA
VASYnR22dzYll Q@AALINNAYnina | 25 oMhAla.{ na RA‘FSNBVOS&
aSol St SYSyil GANEI dz3 a i dzy I FdZaOFyla 3FAdl a

2AYR26&2 Al Nohifeardeg@ssionNboptstrapfunkeiju i § o
+ASynR22dzyd NIiDRIE axilovHy hd @2 G aS512220dza adl 47
V @ART2n Yy2@ANI S o6aw9{0=Z
V LINPOSyildzmtn GART2n y20ANI S awo{z:0T
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V standartnovirze (RMSE)
V g NAnOA2I & 128SFTAOASY(la owa{ %:
V gART2n (1 QFRNhiGAaAln 1uwnRIF 6a{90T
V Y2RSul STMERIUR A iGndS
V RAALISNAAZ2lI A GGASO0oo0l oO0+xwiO o
wnRolnadz FLINJTtAynOlFyla F2NXdzZ a4 R20GFa mo LI
2222 AU0i 6aodE
Pt aa2aGaAa8a  d a{L M®X HD dzy od OA]f I RIGAS
St SYSyiat JARTZn l dz3 & G dzY' | I dzZ3 Ol y I a JFAGH A Y2 RS
FLNJT ¢ Ayndta (2YoAyTidlen p dzy wmn@iaaddadd OAg t OA lﬂfl-ds
Fyrtol T y2 SA8ylF YSOF St8Y8ydt AT Ylyd2 GAlFA @
Tabula2.3. Vird | dz3a G dzyl | dzZ3 O} Y. dormAlk)A LINBE | ¥R RBilrm & 61 2S5 FA O/
dzy G2 adGlrdiAradralArs NhRodGnea
. | dpr Yy2ANRST
Suga Kod. + TNJ o St?”gahrdﬁ, tpps LA OF Ve Ay iGSNDn ¢
: Min. Maks. Min. Maks.
hi 1.18637 0.01909 1.14816 1.22457 1.15279 1.22535
Priede h2 -49.99697 | 0.22285 | -50.44289 | -49.55106 @ -50.64594 | -49.79609
h3 25.76125 | 0.33528 25.09035 | 26.43215 | 2554240 | 26.86823
hi 1.25770 0.02280 1.21209 1.30332 1.20677 1.30687
Egle h2 -50.61810 | 0.30698 | -51.23237 | -50.00383 | -51.43581 | -50.39155
h3 2459717 | 0.52659 23.54347 | 25.65087 | 24.28008 | 26.32232
hi 1.31953 0.04888 1.22172 1.41734 1.27409 1.44653
. TNJ a h2 -51.58704 | 0.41571 | -52.41887 | -50.75521 | -52.78246 | -51.58686
h3 2352032 | 0.42027 22.67936 | 2436128 | 22.60231 | 24.41358
hi 1.46445 0.07016 1.32406 1.60483 1.35240 1.63931
Melnalksnis h2 -53.96222 | 0.23970 | -54.44185 | -53.48259 | -54.54297 | -53.51340
h3 19.69977 | 0.64943 18.40026 | 20.99928 | 18.41027 | 21.28566
hi 1.28130 0.05416 1.17293 1.38967 1.17568 1.38330
Apse h2 -49.96142 | 052199 | -51.00591 | -48.91693 & -51.22481 | -48.88708
h3 26.03085 | 0.89292 24.24412 | 27.81759 | 24.60099 | 28.34856
h1 1.36976 0.08685 1.19597 1.54354 1.18365 1.53191
Baltalksnis h2 -56.11828 | 0.34034 | -56.79929 | -55.43727 @ -56.60976 | -55.16017
h3 17.84767 1.00455 15.83756 | 19.85777 | 16.71816 | 20.70120
+ANEI dzZ3&8ddzyt 1 dzAO0OFyra 3JFAGFE SmMSyrRRe 2 &Y RY
LINR 1 aAAYTGF2nY 1 2STAOASyildz STNIoonY AN | dz3&ada

on
65 3Ly tNb 12

LINJT t A ¥y ndddtajlem dakidmy(bati bez aufo2 NBf nOA 21 &
ASREVIY G AINI | 124

I.

I.

YSATYFyd2dF2Aa8Yy RIGASY o6dRRAYS Al
0 A

|.
Si Tat TAGA y22NBfLANJA 2AFyaA SRYT ul uddii 2
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Tabula2.4.MS O St @R/ didzy | dz30I yI am@l RANMEdzYR RSWNR By 2 1
I dz3addzylt LA S| dzZaAdzYl | B linAva (bA 43 A8 n N IRNFI MO X
TNl oony

= g m S\Q) & (L/I-)J E\j L L ~ 1S

8|3 |%|z|g |5 |z|2|2|2|>5|=|&|=2]| <
> | P 0.22| 001 | 349 | 0.08 | 0.10 | 46.55| 0.01 | 0.57 | 0.609 | 0.668 | 0.446 | 1098 | -5017.8
f,,g E 0.34| 0.02 | 639 | 0.10 | 0.13 | 38.08| 0.02 | 0.57 | 0.824 | 0.698 | 0.488 | 698 | -2852.5
;"; B 0.35| 0.02 | 465 | 0.13 | 0.17 | 48.19| 0.03 | 0.48 | 0.647 | 0.729| 0.532| 786 | -2796.1
3 E M 0.34| 001 | 254 | 0.10 | 0.12 | 36.50| 0.01 | 0.31| 0.731| 0.831| 0.690 | 141 | -589.3
T rA 0.45| 0.03 | 6.85 | 0.15 | 0.20 | 44.39| 0.04 | 0.43 | 0.695| 0.765| 0.585| 237 | -766.8
Ba 0.40| 0.01 | 248 | 0.13 | 0.17 | 42.18| 0.03| 0.51 | 0.624 | 0.706 | 0.499| 109 | -387.8
>_ P 0.20| 0.00 | 0.58 | 0.08 | 0.09 | 46.39| 0.01| 0.60 | 0.517 | 0.639| 0.408 | 1472 | -6931.8
f,,": E 0.33| 0.02 | 5.82 | 0.10 | 0.13 | 38.31| 0.02| 0.58 | 0.885| 0.701 | 0.491 | 844 | -3492.8
';“3 B 0.30| 0.00 | -0.75| 0.12 | 0.15 | 50.60| 0.02 | 0.61 | 0.541 | 0.636 | 0.405| 944 | -3544.3
3 ¢ M 0.29| 0.00 | -0.31| 0.09 | 0.11 | 38.65| 0.01 | 0.40| 0.735| 0.776 | 0.603 | 162 | -701.8
T 4A 0.34| 0.01| 264 | 0.14 | 0.17 | 49.38| 0.03| 0.56 | 0.473 | 0.664 | 0.441| 261 | -929.3
" Ba 0.38| 0.02 | 559 | 0.14 | 0.17 | 45.53| 0.03 | 0.68 | 0.546 | 0.590 | 0.349| 89 -309.0

0.21| 0.00 | 1.87 | 0.08 | 0.10 | 46.45| 0.01 | 0.58 | 0.560 | 0.653 | 0.427 | 2570 | -11949.6
0.33| 0.02 | 6.08 | 0.10 | 0.13 | 38.16| 0.02| 0.58 | 0.856 | 0.700 | 0.490 | 1542 | -6350.8
032 001 | 190 | 0.13 | 0.16 | 49.42| 0.03 | 0.53 | 0.598 | 0.692 | 0.480 | 1730 | -6338.1
0.31| 000 | 1.11 | 0.09 | 0.12 | 37.35| 0.01| 0.35| 0.732| 0.809 | 0.654 | 303 | -1296.3
0.39| 0.02 | 493 | 0.14 | 0.18 | 46.63| 0.03 | 0.46 | 0.612 | 0.739 | 0.546 | 498 | -1695.6

Ba |039| 0.02| 3.85| 014 | 0.17 | 43.21| 0.03 | 0.58 | 0.596 | 0.662 | 0.439 | 198 | -702.7

Vid-1 NRA G YOAAMRTaZ A dzl YT N (-0 A RT IR o /12 A WINEEOEWD daw 9 {PA RT €
GART2n | 6&2ft n gstandart@onindd, B; RMYERD | N {n9OA 2 & 1@ASITASOA § ydli 3RIN.
MEF-Y2 RSul STS]UVBREAMSHEA gRBA MRETA SO0 a-RSHSNNXNAN R ORE
elementu skaits; Al€Akaikes indekss.
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standartnovirze (RMSE)
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GART2n 1 9FRNhidA&ain {uvnRlI o0a{90T
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. fad2dA8a dd a{L M®I Hd dzy od OAf
St SYSyiat JART2n OFdzZNY¥TNJ FdzaA0FylFa 3JFAGHEA
FLINJTtAyndGla (2Y0AYTUl 2n dzy mMn@ X3 dzdd Ay O A @il
FyFfol T y2 @ASYyl YS Onhapd&iods datis/(dati bea dipgl NKif 2n GIAAZ] A0 4D/
Tabula25. + A RDE8 gzNMTdEOF y I & 3 220 fodmulay@ RiSwd® F BINRh aA YT dn
12STAOASYldz OTNlicotaacnzy G2 adlFrdiArxadraiisS NhR
s i, dbpz Yy2IANRST G
Suga Koef. | = T NJi ¢ Standa‘rdﬁ : ®pii UAOF Yool AYGSNDnt a
L Min. Maks. Min. Maks.
h1 0.80400 0.04900 0.70600 0.90300 0.71900 0.91500
Priede h2 -37.43100 3.39600 -44.22600 -30.63600 -43.75100 -29.55200
h3 32.74800 3.74300 25.25800 40.23800 26.18100 41.25800
h1 0.77500 0.05000 0.67400 0.87500 0.67400 0.88200
93fS m h2 -32.59900 | 20675.73400| -41404.64800| 41339.45000| -16266.26000 -7.22900
h3 37.89800 | 18860.45000 -37701.77600| 37777.57200 31.19400 15822.99300
h1 0.66700 0.06400 0.53800 0.79700 0.60400 0.93500
. T N & h2 -31.73000 9.87500 -51.48900 -11.97100 -42.52500 -1.25000
h3 38.32900 9.40700 19.50600 57.15200 1.03700 53.83300
h1 0.75871 0.05362 0.65141 0.86601 0.63524 0.86926
Melnalksnis h2 -45.65368 2.00099 -49.65765 -41.64971 -48.62037 -40.40774
h3 22.65660 3.86708 14.91860 30.39460 17.25842 32.40529
h1 1.04886 0.04474 0.95935 1.13838 0.96162 1.12459
Apse h2 -33.05705 0.81750 -34.69286 -31.42125 -33.05697 -30.39743
h3 32.43731 0.88100 30.67444 34.20019 32.43740 35.22022
h1 0.84046 0.10159 0.63717 1.04375 0.71752 1.08660
Baltalksnis h2 -3.19967 803.70337 -1611.40641 | 1605.00706 | -2266.71825 -0.40421
h3 1.16266 257.58632 -514.26638 516.59171 0.42254 857.29686
h1 0.53000 0.02100 0.48800 0.57300 0.49500 0.57000
93fS H| h2 -33.84400 0.10100 -34.04700 -33.64100 -33.84400 -33.48200
h3 36.25700 0.09700 36.06200 36.45100 36.25700 36.60100
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Tabula2.6. MS Ol St @XBY&h Ol dzZNY¥ TNJI | dzI32®l yFI2aNX A & b | ELINFE
Al 3FRITEMYIR S dz3 dzY' | & G FHINIaHiAMd & ST INBrR oAdSiieS A | G I 2
FLINBl1aAAYTOF2nY 12STAOASY(Gdz @TNlioony

= 8 5 o 8 2 B 8 w 0w oy 6 N 0
@ o] S < o = o X z =
ol 6 |2 | = |2 ||| 2 |2|=2|"~ <
: P 0.28 | 0.03 9.85 0.11 | 0.15 52.40 | 0.02 | 0.93 | 0.99 | 0.549 | 0.301 | 447 -1710
> E 1.st.| 0.35 | -0.03 -8.25 | 0.13 | 0.17 49.15 | 0.03 | 1.15| 1.22 | 0.498 | 0.248 | 323 -1126
— © B 0.29 | -0.02 -5.99 0.13 | 0.19 65.74 | 0.04 | 1.29 | 1.17 | 0.409 | 0.167 | 441 -1449
< 8 M 0.28 | -0.04 | -14.14 | 0.10 | 0.14 | 49.70 | 0.02 | 1.14 | 0.69 | 0.390 | 0.152 112 -439
3 o A 055 | -0.03| -590 | 0.20 | 0.28 | 51.08 | 0.08 | 2.36 | 1.50 | 0.071 | 0.005 79 -197
o Ba 0.31 | -0.03| -8.17 | 0.11 | 0.13 | 42.23 | 0.02 | 0.93 | 0.70 | 0.485 | 0.235 77 -309
: E 2.st.| 0.16 | -0.08 | -47.86 | 0.12 | 0.15 | 94.84 | 0.02 | 1.94 | 0.78 | 0.191 | 0.036 | 352 | -1314
. P 0.28 | 0.02 7.37 0.10 | 0.13 47.81 | 0.02 | 0.78 | 0.57 | 0.538 | 0.290 | 447 -1792
= E 1.st.| 0.35 | 0.03 8.86 0.12 | 0.15 43.65 | 0.02 | 0.91 | 0.54 | 0.456 | 0.208 | 323 -1203
.Z, ~ B 0.29 | 0.03 10.69 | 0.12 | 0.16 5438 | 0.03 | 0.89 | 0.28 | 0.405 | 0.164 | 441 -1617
- 8 M 0.28 | 0.01 2.78 0.09 | 0.13 4521 | 0.02 | 0.94 | 0.50 | 0.397 | 0.157 112 -461
- o A 0.55 | 0.02 3.68 0.17 | 0.24 | 4238 | 0.05| 1.62 | 0.71 | 0.057 | 0.003 79 -227
Ba 0.31 | 0.02 6.29 0.10 | 0.13 | 40.25 | 0.02 | 0.84 | 0.49 | 0.480 | 0.230 77 -317
E 2.st.| 0.16 | 0.02 1052 | 0.09 | 0.11 | 69.49 | 0.01 | 1.04 | 0.25 | 0.233 | 0.054 | 352 | -1533
> P 0.28 | 0.03 9.91 0.12 | 0.16 | 56.73 | 0.03 | 0.91 | 0.72 | 0.490 | 0.241 | 732 | -2693
: El.st.| 0.36 | -003 | -836 | 0.15| 0.20 | 55.72 | 0.04 | 1.06 | 0.93 | 0.462 | 0.213 | 540 | -1745
) © B 029 | -0.02 | -6.31 | 0.14 | 0.20 | 68.59 | 0.04 | 1.08 | 0.74 | 0.389 | 0.151 | 758 | -2454
> § M 0.29 | -0.03 -9.32 0.11 | 0.15 52,22 | 0.02 | 0.96 | 0.41 | 0.375 | 0.141 174 -660
A 0.56 | 0.00 -0.27 | 0.19 | 0.24 | 43.70 | 0.06 | 1.51 | 1.01 | 0.248 | 0.062 | 118 -330
:E Ba 0.30 | -0.03 | -11.03 | 0.13 | 0.16 | 53.38 | 0.03 | 1.14 | 0.46 | 0.272 | 0.074 | 122 -443
DS E 2.st.| 0.16 | -0.08 | -48.49 | 0.13 | 0.16 | 101.87 | 0.03 | 1.65 | 0.54 | 0.178 | 0.032 | 584 | -2134
< P 0.28 | 0.02 6.46 0.11 | 0.15| 53.19 | 0.02 | 0.80 | 0.43 | 0.487 | 0.237 | 732 | -2787
= E 1.st.| 0.36 | 0.03 8.26 0.13 | 0.18 | 50.93 | 0.03 | 0.89 | 0.44 | 0.433 | 0.187 | 540 | -1843
; ~ B 0.29 | 0.02 8.37 0.13 | 0.18 | 61.86 | 0.03 | 0.88 | 0.22 | 0.381 | 0.145 | 758 | -2610
3 § M 0.29 | 0.02 6.64 0.11 | 0.14 | 4998 | 0.02 | 0.88 | 0.30 | 0.396 | 0.157 | 174 -675
== A 0.56 | 0.04 7.14 0.16 | 0.22 | 3895 | 0.05| 1.20 | 0.48 | 0.233 | 0.055 | 118 -358
Ba 0.30 | 0.01 3.04 0.12 | 0.15| 50.60 | 0.02 | 1.02 | 0.34 | 0.274 | 0.075 | 122 -456
E 2.st.| 0.16 | 0.01 8.26 0.10 | 0.13 | 79.99 | 0.02 | 1.02 | 0.19 | 0.207 | 0.043 | 584 | -2416
P 0.28 | 0.03 9.89 0.11 | 0.15| 55.03 | 0.02 | 0.92 | 0.81 | 0.511 | 0.261 | 1179 | -4406
El.st.| 036 | -003 | -832 | 0.14 | 0.19 | 53.25 | 0.04 | 1.09 | 1.02 | 0.473 | 0.223 | 863 | -2871
© B 029 | -0.02 | -6.19 | 0.14 | 0.20 | 67.42 | 0.04 | 1.15 | 0.87 | 0.394 | 0.155 | 1199 | -3908
§ M 0.28 | -0.03 | -11.18 | 0.11 | 0.14 | 5091 | 0.02 | 1.02 | 0.50 | 0.376 | 0.142 | 286 | -1105
A 056 | -001 | -251 | 019 | 0.26 | 46.25 | 0.07 | 1.82 | 1.19 | 0.174 | 0.030 | 197 -532
= Ba 031 | -003| 990 | 0.12 | 0.15| 48.71 | 0.02 | 1.07 | 0.54 | 0.353 | 0.125 | 199 -755
g E 2.st.| 0.16 | -0.08 | -48.25 | 0.12 | 0.16 | 98.99 | 0.02 | 1.74 | 0.61 | 0.183 | 0.033 | 936 | -3453
:‘>Z P 0.28 | 0.02 6.81 0.11 | 0.14 | 51.12 | 0.02 | 0.79 | 0.48 | 0.505 | 0.255 | 1179 | -4580
E 1.st.| 0.36 | 0.03 8.48 0.13 | 0.17 | 48.24 | 0.03 | 0.89 | 0.47 | 0.440 | 0.193 | 863 | -3042
~ B 0.29 | 0.03 9.23 0.13 | 0.17 | 59.07 | 0.03 | 0.88 | 0.24 | 0.388 | 0.151 | 1199 | -4225
§ M 0.28 | 0.01 5.15 0.10 | 0.14 | 47.89 | 0.02 | 090 | 0.36 | 0.392 | 0.154 | 286 | -1140
A 0.56 | 0.03 5.76 0.17 | 0.22 | 3991 | 0.05| 1.35| 0.56 | 0.160 | 0.026 | 197 -590
Ba 0.31 | 0.01 4.33 0.11 | 0.14 | 46.25 | 0.02 | 0.96 | 0.39 | 0.351 | 0.123 | 199 -775
E 2.st.| 0.16 | 0.01 9.13 0.09 | 0.12| 7591 | 0.01 | 1.03 | 0.21 | 0.216 | 0.047 | 936 | -3950
Vid-l NAGYTOAA]1A GART2n -@A RTAD (Y12 GU-NINEGDEYT vAWRWDLA RT €
GART2n | 0a&2ft n lqgstandart@ovited, 8; RMYEWS | N {nO A 2| & 1ASITACOA § ydil 8RN,
MEF-Y2 RSWFIS1 (A OA ( n GS&a LOS/NESA & lak2 KBk 80216 - RISHSTNIN AN HOR 2
elementu skaits; AlICAkaikes indekss.
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Tabua27.L SLINA §10Te24 GT RREI dell d\iNDaERilrn@s VRTRS ud | R

I LINR 1 & )\YTuna ‘IZSTAO?\S)/udZ QTNLO’OI dzy’ aaranra
Y2FAOASYldz adl GAa +ASynR2eadzyt &aidldAa
Koka suga - a all = . - 2NBf |, . . elmentu | _ . ., .
93 koeficients GTNI|aul yRI I Q'Fl)' N Iloeficients aoal yRFI skaits | 2N Aa
hq 1.75200 0.12771 0.0000
h, 0.22175 0.01302 0.0000
Priede hs -0.44801 0.02813 0.0000 0.7678 0.1794 492 0.0000
ha -0.46411 0.13949 0.0009
hg -0.11195 0.04286 0.0093
hy 0.61622 0.08281 0.0000
h, 0.21421 0.01111 0.0000
Egle hs -0.18652 0.01954 0.0000 0.7151 0.2214 885 0.0000
hy 0.50847 0.09509 0.0000
hs -0.22325 0.03442 0.0000
hy 1.14654 0.13819 0.0000
ho 0.23830 0.01308 0.0000
. TNJ hs -0.31848 0.03387 0.0000 0.6931 0.2362 673 0.0000
ha 0.00946 0.09063 0.9169
hs -0.30633 0.04383 0.0000
hy 1.05593 0.42359 0.0139
ha 0.21727 0.02022 0.0000
Melnalksnis hs -0.29200 0.09418 0.0024 0.7451 0.1879 140 0.0000
hy -0.03226 0.34517 0.9257
hg -0.19303 0.08070 0.0181
hy 1.93066 0.44284 0.0000
h, 0.46403 0.04992 0.0000
Apse hs -0.55307 0.11243 0.0000 0.7530 0.3791 118 0.0000
hy -0.09535 0.27633 0.7307
hs -0.60840 0.17714 0.0008
hy 2.12187 0.61968 0.0008
h, 0.43478 0.04006 0.0000
Baltalksnis hs -0.65045 0.14902 0.0000 0.7348 0.3849 145 0.0000
hy, -0.55860 0.47019 0.2368
hs -0.39992 0.14703 0.0074

Tabula28. HAaMT ® ABERNORniGn Ot TNE | dzg.ddfrmula)i ILIKNE R qdeYVaR
12STAOASY(Gdz OTNI ool a dzy é IuAauAa1AS Nh Rodn

Y2FAOASYildz aidl GAa +ASynR22dzyt &dldAa
Koka suga - : il % a0 e p- 12NBf| -, .5, elmentu
koeficients| T NI adl yRIF I G T NI koeficients aol yRl skaits GAa
hy 0.18916 0.03216 0.0000
ho -0.07944 0.03193 0.0132
. hs -9.31479 1.48963 0.0000
Priede , 0.92510 0.04714 0.0000 0.8136 0.1630 492 0.0000
hs -0.37499 0.03547 0.0000
he 0.14338 0.01662 0.0000
hy 0.21188 0.02953 0.0000
ho -0.12098 0.03619 0.0009
ha 13.62128 3.02530 0.0000
Egle h, 106915 0.03245 0.0000 0.8461 0.1689 885 0.0000
hsg -0.17308 0.01155 0.0000
he 0.02417 0.01958 0.2173
hy 0.34223 0.03258 0.0000
ho -0.45573 0.05344 0.0000
< ha -2.06353 0.49522 0.0000
. T NJ h, 100152 0.04605 0.0000 0.7941 0.1993 673 0.0000
hsg -0.25272 0.01558 0.0000
hg 0.04876 0.01047 0.0000
. hy 0.23645 0.08027 0.0038
Melnalksnis , 20.24921 013263 0.0624 0.8456 0.1509 140 0.0000
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Y2FTAOASYGdz adl GA& +ASynR22dzyl adl GAa&
Kokasuga | | oficients| ST NZ| &G+ yRE | @?N B loiﬁ';ﬁ] tfs a0k yRE e'SrE;T;“ oniAa
hg 5.36415 | 5.71301 | 0.3495
hy 1.05271 | 0.06839 | 0.0000
hg -0.20953 |  0.03522 | 0.0000
h 0.02142 | 0.05577 | 0.7015
hy 0.49877 | 0.13330 | 0.0003
hy -0.67513| 0.23614 | 0.0051
hg 7.76113 | 5.37882 | 0.1518
Apse > 141832 011873 | 00000 | 0-8242 0.3278 118 0.0000
hg -0.18657 | 0.03860 | 0.0000
h -0.02458 | 0.05013 | 0.6249
hy 0.51025 | 0.15398 | 0.0012
hy -0.96143| 0.35707 | 0.0080
Baltalksnis :j i:i‘?‘gig g:ggggi 8:(23382 0.8214 0.3248 145 | 0.0000

hs -0.28978|  0.04070 | 0.0000
h -0.06710| 0.12141 | 0.5814
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& 2| 3z e w x | 2 ) 0 | W x @ ¥ > Q
a n > s = 2 | = > > | = > <

<% P 033]000| 000|012 018 5451 0.03| 0.41]0.589 0.768 0.589 492 | -1685.4
;g E | 027 000 | 0.00 | 0.14]0.22| 83.29| 0.05| 0.49 | 0.511 | 0.715| 0.511 | 885 | -2663.9
2% B 028 000| 0.00  0.16 0.24 | 84.46 0.06| 0.52 0.480 0.693 0.480 673 | -1937.5
JE M 029]000 | 000 |013]0.19] 65.68| 0.04 | 0.44 | 0.555| 0.745| 0.555 140 | -463.2
— E A 060 0.00 | 0.00 |0.26| 0.38| 63.24| 0.14| 0.43 | 0.567 | 0.753| 0.567| 118 | -224.0
= | Ba| 052 0.00 | 0.00 | 0.27 | 0.39| 74.79| 0.15| 0.46 | 0.540 | 0.735| 0.540 | 145 | -272.0
<, P 1025 -005 -21.90 0.13]0.18| 74.37 0.03| 0.70 | 0.700 | 0.635| 0.403 711 | -2398.7
—~%= | E | 024]-004|-1499] 0.14] 0.19 | 78.61| 0.03| 0.49 | 0.656 | 0.732| 0.536 | 1154 | -3877.7
';“g.g B | 024 -002| -9.89 | 0.15| 0.22| 89.38| 0.05 | 0.58 | 0.595 | 0.662 | 0.438 | 849 | -2600.0
JES M 025 -003]-11.59 0.13| 0.17 | 69.53 | 0.03 | 0.52 | 0.751 | 0.720 | 0.518 201 | -701.7
—© A |054]-004| -8.25[0.24]0.35] 63.93 0.12| 0.52 | 0.836 | 0.725| 0.526 | 126 | -261.8
Ba | 0.50 | -0.06 | -12.63 | 0.23 | 0.32 | 64.73| 0.10 | 0.50 | 0.702| 0.732| 0.535| 154 | -344.0
P | 0.28]-003|-11.41| 0.13| 0.18 | 64.71| 0.03| 0.53 | 0.628 | 0.701 | 0.492 | 1203 | -4093.7
= E | 025 -002| -8.05 | 0.14| 0.20 | 80.96 | 0.04 | 0.49 | 0.579 | 0.721 | 0.519 | 2039 | -6521.0
3 B | 026 -001| -5.16 | 0.15] 0.22 | 86.94 | 0.05 | 0.55 | 0.534 | 0.677 | 0.458 | 1522 | -4541.3
2 M | 0.26 | -0.02| -6.42 | 0.13] 0.18 | 67.25| 0.03 | 0.48 | 0.652 | 0.729 | 0.531 | 341 | -1173.8
A | 057[-0.02| -4.06 | 0.25| 0.36 | 62.83 | 0.13 | 0.47 | 0.680 | 0.736| 0.542 | 244 | -494.9
Ba | 0.51|-0.03| -6.40 | 0.25| 0.35| 69.24 | 0.12| 0.47 | 0.608| 0.730 | 0.532| 299 | -621.3

Vid- NAGYTOA&1 A DART2n -@dA Ragae, nnMRETAINB 06 ¥ (i 27t awd i RGRR
Foazfnin y2 @daNdadhavirze, ™; RVESEM® | NA n OA 2 & 1ASFTASOA S ydil BRTNDaii{ A
Y2RSul STS10AGRANDIIENE A F IR |NSHioa@SRIBOR2R S twS NI A vy n O A- @dmantur
skaits; AIG Akaikes indekss.
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Tabula2.10. ~2 3+ R AT SOMH RHGBY SWE f | dz] dzY | AT Yiohnglaz Y2 R
LINE 3y 21 T i®t MNID LBAPSRoZA dzY' I a Gl GAAaGA&A1AS NhRodr
o %) X
- © i ) L o L L L
= g) o % Ll o g n n L x x o 2 S
[a) D > s DE: <§( 5 5 = s > <
< = P 0.33 | 0.00 0.00 | 0.11| 0.16| 49.51| 0.03| 0.34 | 0.662| 0.814 | 0.662 | 492 | -1779.0
; 8 E 0.27 | 0.00 0.00 | 0.11| 0.17| 63.55| 0.03 | 0.28 | 0.716| 0.846 | 0.716 | 885 | -3141.7
z 3 B 0.28 | 0.00 0.00 | 0.13| 0.20| 71.26| 0.04 | 0.37 | 0.631| 0.794 | 0.631| 673 | -2165.2
3 % M 0.29 | 0.00 0.00 | 0.10| 0.15| 52.76 | 0.02 | 0.28 | 0.715| 0.846 | 0.715| 140 | -523.6
= g A 0.60 | 0.00 0.00 | 0.21| 0.33| 5468 0.11| 0.32| 0.679| 0.824 | 0.679| 118 -257.4
= Ba | 0.52 | 0.00 0.00 | 0.21| 0.33| 63.13| 0.11 | 0.33| 0.675| 0.821| 0.675| 145 -320.2
S P 0.25| -0.06 | -24.44| 0.12 | 0.17 | 67.79| 0.03 | 0.58 | 0.517 | 0.704 | 0.495| 711 | -2530.4
-3 E 0.24 | -0.03 | -12.85| 0.10| 0.15| 61.88| 0.02 | 0.30 | 0.797 | 0.844 | 0.713 | 1154 | -4429.9
§"§ = B |024)-0.04]-16.66| 0.13 | 0.18 | 75.56  0.03 | 0.42| 0.836| 0.788 0.621 849 | -2885.1
3 § S M 0.25| -0.04 | -16.80| 0.10 | 0.15| 60.02 | 0.02 | 0.39 | 0.835| 0.810| 0.656 | 201 -760.9
-9 A 054 | -0.07 | -12.01| 0.19 | 0.30 | 55.52| 0.09 | 0.39 | 0.937 | 0.808 | 0.654 | 126 -297.4
Ba | 0.50 | -0.10| -19.49| 0.22| 0.33| 65.34| 0.11| 0.51 | 1.006 | 0.771 | 0.595| 154 | -341.1
P 0.28 | -0.04 | -12.74| 0.11 | 0.17 | 58.90| 0.03 | 0.44 | 0.580| 0.761 | 0.579| 1203 | -4318.8
= E 0.25| -0.02 | -6.90 | 0.10| 0.16 | 62.72| 0.02 | 0.29 | 0.753 | 0.844 | 0.712 | 2039 | -7561.3
-‘g B 0.26 | -0.02 | -8.68 | 0.13| 0.19| 73.43| 0.04 | 0.39 | 0.728 | 0.787 | 0.620 | 1522 | -5054.4
g M 0.26 | -0.02 | -9.31 | 0.10| 0.15| 56.26| 0.02 | 0.33 | 0.772| 0.823 | 0.678 | 341 | -1294.5
A 0.57 | -0.03| -5.90 | 0.20| 0.31 | 54.42| 0.10| 0.35| 0.787 | 0.812| 0.660 | 244 -564.1
Ba | 0.51| -0.05| -9.88 | 0.21| 0.32 | 63.59| 0.10| 0.40 | 0.816| 0.790 | 0.624 | 299 -671.3

Vid- NAGYTOAG 1 AGDNRTEh S@AF AW A2 GA-NINEDSY T daw 9 {94 RGRR
Foaz2t nin y2 @daNdadhavirze, ; RVSEME | NA n OA 2 & 1ASFTASOA Syl BRTNhaiif A
Y2RSul SFS1 (A @dispersiiad di (M \SROREST Tv@Ave | 2R $ 2 SHIK DY § @ & aldimniuA
skaits; AIC Akaikes indekss.

Abiem viem §UMA SY @A adnY (121dz adaAny yz@xNj SA adl
St SYySyil O@FRHER dzILiEWR 2 R)\Zay‘[aaﬂ luwsu dzFdzYedz f )\yé
St SYSyial @S0dzydzz Ot TNETf I dz] dzY dz ludzlf}\InO)\alé
@SOdzyncrodoppHam d GGTE A0 [FA 3IFyYy FiaS@gadt2a 3l Road
statistiski M G Aa1Fax G2YTN) yS@FN) dd allidodx {I @GASynR2
Y2@ANI SA onilidz {nRIF fAldzral 1t Nwol Fd1lNbon y2
NhRoiGn2ASYO®

= 15 y=0.001%0.11€ > 15 y = 0.000x% 0.04C
Y R2 =0.044 oY R2 =0.000
W 10 [° W 10
il il
B o5 B o5
£ g
5’ 0.0 2 0.0
- 0.5 - 0.5
> T
9-1.0 ®o ¢ 910
15 15
0 50 100 150 200 250 0 50 100 150 200 250
A A 5 gadi B A 3 gadi

HOumM® FiaGTtad {GFNLIool ailSNAS ydzil Y TONBTINE € dzyz] LANG 3 yo%
pieaugumu (2?0 + G1F Npon YSOF St SYSyd LINNB AT aza i dzv

A¢ 2.3. formula; B; 2.4. formula.
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35 y = 0.001x - 0.053 2.0 y = 0.000x - 0.020

3.0 |o R?=0.008 s @ R?=0.000

2.5

2.0 ®

15

25'P starpiba, m?ha? gada
24'P starpiba, m?ha? gada

.15 -15
0 50 100 150 200 0 50 100 150 200

A A, 5, gadi B A, 5, gadi

220 FGGTEAa® {GFNLJoolF &Gk NLJ dd YTNDG2 dzy LINBIYy271 T
pieaugumu 2P0 F G 1F Nvon YSOF St SYSyYJHIIEITNN OF dzaa ( dz
A¢ 2.3. formula; & 2.4. formula.

2.0 y =0.001x - 0.037 2.0 y =0.001x - 0.055
" R?=0.003 R?=0.007

o 1.5 * g 1.5 'y
° o *
© ©
,_.m 1.0 HuD
© ©
< =
E 05 E
© ©
S oo 2
s 5
2 os -
g-o %RD
N -1.0 N

1.5 -1.5

0 20 40 60 80 100 120 0 20 40 60 80 100 120
A A, 5 gadi B A, 5, gadi

HOPHO® FGGTfad {GFNLIol adlNLI dzZl YTN G2 dzy LINRIY:
pieaugumu (2?0 F G 1 I N6 n Y SaOdstuntafvesum@ (Ajic- T NI N&h DY

A¢2.3. formula; B 2.4. formula.

1.0 y =0.001x - 0.040
0.8 R =0.003

0.6
@

*
0.4 : o s

@
0.2

L 3
° o ® oo @
6o ® ¢ ® ‘Q o 0 o8¢ o o
R &"‘l%é ’ag.cgj, ao
& e ¢ R4
o ®
, * Xy ®
02 | ¢ o83 § -2 R MNE
04 ? o %o
* ®

24'P starpiba, m?ha? gada

-0.6

*
-0.8

-1.0
0 20 40 60 80 100

A A, 5, gadi

HOuno® | 4ddTEae® {dFNLJool &dFNL) dd YTNG2 dzy LINBRIY:
pieaugumu 2P0 | G 1 Nwon YSOIF St SYSy3JivS {1yNntd @zrasizy |
Ac2.3. formula; B 2.4. formula.
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