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## 4170214721 : MAJOR COMPUTER SCIENCE

KEY WORD: DECISION TREE / PRUNING / BACKPROPAGATION NEURAL NETWORK
KONGSAK CHONGKASEMWONGSE: SOFT PRUNING FOR DECISION TREE
USING THE BACKPROPAGATION NEURAL NETWORK. THESIS ADVISOR
BOONSERM KIJSIRIKUL, Ph.D, 62 pp. ISBN 974-13-0080-8.

Decision tree learning is a machine learning technique that is in widespread use
nowadays. When we construct a decision tree from some data, especially noisy data, the
obtained tree may overfit the data and may be very large. This result makes the tree not
perform well on new data. The commonly used technique for preventing the overfitting is to
prune the decision trees. Many methods for decision tree pruning have been proposed, and
all of them remove some nodes from the tree to reduce its size. However, some removed
nodes may have a significance level or some contribution in classifying new data.

Instead of absolutely removing nodes, this thesis presents a new method that gives
weights to nodes according to their significance. We call this method "soft pruning". The
significance level or the weight of a node is determined by a backpropagation neural
network. We run experiments on twenty domains to compare our method with error-based
pruning that is one of the most effective method for tree pruning. The results demonstrate

that our method outperforms error-based pruning.

Department Computer Engineering Student’s signature

Fields of study Computer Science Advisor’s signature

Academic year 2000 Co-Advisor's signature
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ANNIATFINU(ANINUIAASH) = 13/14 X (0.961 - 0.747)

ANENTAUNATBINITULNUEN (ANINLINARN)

ANNIATIIUEATIAIUNU(@NINIIRARN) = 0.199/1.809
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ANNLIARAN aansal | ludeansau 94
WARAN 2 3 5
UAATH 3 0 3
tlumn 3 2 5

794 8 5 13
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-8/13 x 10g,(8/13) — 5/13 x l0g,(5/13)

0.961 4nm

T = 5/13 x (-2/5 x log,(2/5) — 3/5 x l0g,(3/5))

+ 3/13 x (-3/3 x log,(8/3) — 0/3 x log,(0/3))

+5/13 x (-3/5 x 109,(3/5) — 2/5 x l0g,(2/5))

£ 0.747 U

=0.199 1@

-5/14 x log,(56/14) — 1/14 x log,(1/14)

=0:110. 1f

1.809 1M

-5/14 x 10g,(5/14) — 3/14 x 10g,(3/14)
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F1977 2.6 FAfnet NUAIAINuLNA s AuaNTRan wwIndananiziiluunad

ANTNUWINARN | QEUNYH AINTW | nezuaan | nedipdula | wwin (w)
WARAN 75 70 GHIIER GLIERMT 1
wARAN 80 90 GRYIEN Tdeansay 1
wanAN 85 85 anind | Tdesnseu 1

% a 1
WARAN 72 95 antnd | ldesnseu 1
WARAN 69 70 auung GLIERMT 1
? 72 90 GRYIEN LI 5/13
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fdnatinvtdeagaiigniiipeunanaNTRIaInNTun 75 % Heuiunsutuiensy

ANANANTRANNUIA AN LDIFABLINTIIVNA A¥ANNITAULINABLNeaNLTY 2 FnAa
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ANTNUIARAN = LARAN:

| AN <= 75 %: panall (2.0)

| AT > 75 %: lilaansay (3.4/0.4)
ANTNUIAAAN = UARTHN: aansall (3.2)
ANWLAARAN = flumn:

| NITUARN = AN lsiaansey (2.4/0.4)

| nezuaad = anung: aansau (3.0)
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wuuluTulea (binomial distribution) Ngfumaniudaszivindy CF (Confidence Level) L1

FounuaNRanaInueslszans InalauatTugl U_(EN)

1
1 = '

nstszunudtauianataduiuluuasialeldiudeyanluneig azeaguu

a

! v
¥ o a @ e o Y

danuuandrruinaasdaetnaauminiuauastatsreasdeyan liinaiu Aniudludsenay
% o ] o ] U a dl % o 1 | o 1 | o A

Aozdnatg N Aaatne Arpdnianaiafiaaldsessaatausazfaagneazvindy U (EN) B9
ar113nAalAdnasiauause s iuNEaNa AWMU N x U (EN) Fiaatine llanagauiu
Foad e lineiu uazluamsinaiu auausaedaninInd1azulsianatauuiuale 7 az

WINALEATINIAIANUIUABENAAIATIAZULSEANAN A LA AN 999N 1

physician fee freeze = n:

| adoption of the budget resolution = y: democrat (151.0)

| adoption of the budget resolution = u: democrat (1.0)

| adoption of the budget resolution =

n:
| | education spending = n: democrat (6.0)

| | education spending = y: democrat (9.0)

| | education spending = u: republican (1.0)

physician fee freeze = y:

| synfuels corporation cutback = n: republican (97.0/3.0)
| synfuels corporation cutback = u: republican (4.0)

| synfuels corporation cutback = y:

| | duty free exports = y: democrat (2.0)

| | duty free exports = u: republican (1.0)

| | duty free exports = n:

| | | education spending = n: democrat (5.0/2.0)

| | | education spending = y: republican (13.0/2.0)

| | ] educationspending = u: democrat (1.0)

physician fee freeze = u:

| - water project cost sharing = n: demograt-(0.0)

| water project cost sharing =y: democrat (4.0)

| water project cost sharing = u:

| | mx missile = n: republican (0.0)

| | mx missile =y: democrat (3.0/1.0)

| | mx missile = u: republican (2.0)

917 2.7 dulddnaulanaunisdnidu
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anngatinaaasduldfndulanaunisdnanialugli 2.7 luluauilsaesdulindsznauy
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education spending = n: democrat (6.0)
education spending = y: democrat (9.0)
education spending = u: republican (1.0)
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| 1 1 v
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ANIUFIDENAAIAINIATANUERANAIN =6 x 0.206 + 9 x 0.143 + 1 x 0.750

= 3.273 finagng

Ao
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=6x0.157
=2 512 fiaagng
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WiuTualussaeil

adoption of the budget resolution = y: democrat (151.0)

adoption of the budget resolution = u: democrat (1.0)

adoption of the budget resolution = n: democrat (16.0/1.0)



23
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AUIUFIREWNANATRLIIERANAIN = 151xU,, (0,151) + 1XU,,(0,1) + 2.512

= 4.642 Finagng
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v 1

a’lj ¥ a a a o I a 2 o
dluatignunusaalundAniilu democrat 8n azAruaiAIAINTANAA LA WL

' £
< o

168 x U,,,(1,168) %38 2.610 A A 1w lANATd Adatndnasnaediiat19nAInd1as
Aanannaasluanauiazsniluly faiuluainainisanazsandululian WesdausadluinEeau-

Faaudn fazlisulddndulaluinsgin 2.8

physician fee freeze = n: democrat (168.0/2.6)
physician fee freeze = y: republican (123.0/13.9)
physician fee freeze = u:

| mx missile = n: democrat (3.0/1.1)

| mx missile = y: democrat (4.0/2.2)

| mx missile = u: republican (2.0/1.0)

5117 2.8 Fuldandulanasnissinian
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NATINIBIAIDENNAIAINIALNIWIERAN AR 1L LANITA8R1 U LFR 199 TE 281919
nuAaztiluA1Us NI U IAIANHUNA LT BABIANHRANAT AUBIA BTN AR N ALANAILET UL
e 4. BONMERIHLLLE AV L Ll L e A
satinad limeiin avndulivdssnussudnrassaetinglugii 2.8 Auasnaassinetsiinindnay
PUNERAAaE LU W 20.8 99819 AN NAALNTNUNA- 300 AR A9BANUTENIANNEA-

U £ o s 1 v o/ 1 dl 1 (=3 o a o

naAaaAL kAN A ALALAAL WS IR ld LAY AR U aRAYUFENRL 6.9 % faudnal

717 2.9



24

Evaluation on training data (300 items):

Before Pruning After Pruning

Size Errors Size Errors Estimate

25 8(27%) 7 13(4.3%) (6.9%)

Evaluation on test data (135 items):

Before Pruning After Pruning

Size Errors Size Errors Estimate

25 7(52%) 7 4(3.0%) (6.9%)
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X, =1
X,
E -
Z:Wixi liwaixi >0
i=0 o= i=0
— 1 otherwise
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CL (%) of | CL (%) of Soft-
Soft-Pruning Pruning
4 . c4.5 C45
TAYATDHA Soft-Pruning Vs Vs
Unpruned Pruned
C4.5 C4.5
Unpruned Pruned
Anneal 97 95 97 = +75
Soybean 85.64 86.70 90.96 +97.5 +95
Balance-scale 69.76 & 3.81 65771511 | 86.56 £3.37 +99 +99
Iris 95.33 & 3.01 94142 95.33 £ 3.01 = +90
Thyroid-disease (allbp) 96.81 97.84 97.12 = -75
Thyroid-disease (allhyper) 98.87 98.56 98.87 = =
Thyroid-disease (allhypo) 99.49 99.49 99.69 +75 +75
Thyroid-disease (allrep) 98.77 99.07 98.97 = =
Image 89.43 91 90.38 + 84 -75
Restricted (lymphography) 73.7X6.94 78.38 £ 4.83 77.72%7 = =
Restricted (primary-tumor) 42191 7.34 41321 8.11 38.66 T 6.82 = =
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Train file <CAYWINDOWS\DeskiophChot T4 B\shuttle data>

Testfile <CWWINDOWS\Deskioph\ChohCd Bshuttle test>

Wlindowing disabled (now the defaulf)

Trees evaluated on unseen cases -
Sensible test requires 2 branches with »= 2 case

Fruning confidence level 25%

Fead 43500 cases (9 attributes) from CYWWINDOWS\Desktoph\CholtC4 Sshuttle data
Decision Tree:

AT «=23;

| A7 <=5 5(2460.0/2.0)

A5

| A8<=28:10195.0/0.0

| A8=»28:

| | A3<=081:

| | | A2<=5:4(25/8.0/0.0)

| || A2=25:

[ ||| A2<=736:4(23.0/0.0)
[ || ] A2>736:6(4.0/0.0)

| | A3281:

| | | A3<=85:2(14.0/0.00

| | | A3>85:3(24.0/0.0)

A7 23
| A1+«=54:

| | A2<=-25: hd|
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UIUNGN 6 ngnAa 1,2,3,4,5,U
Fonuania Al Fonmuamia A s
family -,GB,GK,GS,TN,ZA ZF ZH,ZM,ZS chrom C.-
product-type C, H G phos P.-
steel -RAUKM,S WV cbond Y,-
carbon continuous marvi Y,-
hardness continuous exptl Y,-
temper_rolling =T ferro Y,-
condition -SAX corr Y,-
formability -1,2,34,5 blue/bright/varn/clean B,R,V,C
strength continuous lustre Y,-
non-ageing -N jurofm Y,-
surface-finish P.M,- s Y,-
surface-quality -D,E,F.G p Y,-
enamelability -1,2,3,4,5 shape COIL, SHEET
bc o thick continuous
bf A3 width continuous
bt Y,- len continuous
bw/me B.M,- oil -Y.N
bl Y,- bore 0000,0500,0600,0760
m Y,- packing -1,2,3
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ANUIUNGN 19n zj WA8 diaporthe-stem-canker, charcoal-rot, rhizoctonia-

root-rot,phytophthora-rot, brown-stem-rot, powdery-mildew, downy-mildew, brown-spot,
bacterial-blight, bacterial-pustule, purple-seed-stain, anthracnose, phyllosticta-leaf-spot,
alternarialeaf-spot, frog-eye-leaf-spot, diaporthe-pod-&-stem-blight, cyst-nematode, 2-4-d-

injury, herbicide-injury



protein,negative
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Fanmuaniia Anilulalle Fanmuauiia s
date 0,1,2,3,4,5,6 stem 0,1
plant-stand 0,1 lodging 0,1
precip 0,1,2 stem-cankers 0,1,2,3
temp 0,1,2 canker-lesion 0,1,2,3
hail 0,1 fruiting-bodies 0,1
crop-hist 0,1,2,3 external-decay 01,2
area-damaged 0,1,2,3 mycelium 0,1
severity 01,2 int-discolor 01,2
seed-tmt 01,2 sclerotia 0,1
germination 0,1,2 fruit-pods 0,1,2,3
plant-growth 0,1 fruit-spots 0,1,2,3,4
leaves 0,1 seed 0,1
leafspots-halo 0,1,2 mold-growth 0,1
leafspots-marg 0,1,2 seed-discolor 0,1
leafspot-size UFTS2 seed-size 0,1
leaf-shread O shriveling 0,1
leaf-malf 0,1 roots 0,1,2
leaf-mild 0,1,2

Tatndays Balance-scale

° s

Q’]‘U’J‘NQN’&N‘UM 4

AUIUNGN 3 nguAa LBR
Fanmuaniia Anlulalle Honmuasiia e
Left-Weight 1,2,3,4,5 Right-Weight 1,2,3,4,5
Left-Distance 1,2,3,4,5 Right-Distance 1,2,3,4,5

Fatndaya Iris

° s

mmuqmﬂuum 4

FTUIUNAN 3 figuAD Iris-setosa; Iris-versicolor, Iris-virginica
Fonuania endflullle Fonmuania A lulalle
sepal-length continuous petal-length continuous
sepal-width continuous petal-width continuous:

Farntaya allbp

INUIUAUANIIB 29

UIUNGN 3N 4« A% increased binding protein, decreased binding
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Fanmuaaia A ulalle Fanmuaaia A lulale
age continuous psych f,t
sex M, F TSH measured fit
on thyroxine it TSH continuous
query on thyroxine fit T3 measured ft
on antithyroid medication f,t T3 continuous
sick f,t TT4 measured f,t
pregnant f,t T4 continuous
thyroid surgery ft T4U measured ft
1131 treatment f,t T4U continuous
query hypothyroid ft FTI measured f,t
query hyperthyroid it FTI continuous
lithium f,t TBG measured f,t
goitre ft TBG continuous
tumor f,t referral source WEST, STMW, SVHC, SVI, SVHD, other
hypopituitary i
Fagnlana allhyper
NUIUAURNIIA 29
AIUIUNAN 50 & W A @ hyperthyroid, T3 toxic, goitre, secondary

toxic,negative

Fanuaniin ATl ls Fanuanin il s
age continuous psych f,t
sex M, F TSH measured f,t
on thyroxine fit TSH continuous
query on thyroxine f,t T3 measured it
on antithyroid medication fit s continuous
sick fit TT4 measured it
pregnant fit TT4 continuous
thyroid surgery f,t T4U measured f,t
1131 treatment f,t T4U continuous
query hypothyroid f,t FTI measured ft
query hyperthyroid ft FTI continuous
lithium f,t TBG measured fit
goitre f, t TBG continuous
tumor f,t referral source WEST, STMW, SVHC, SVI, SVHD, other
hypopituitary f,t
FahAIDNA allhypo
UIUAUANIIR 29
AIUIUNAN 5n zj UAe hypothyroid, primary hypothyroid, compensated

hypothyroid,secondary hypothyroid,negative
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Fanmuaniia Anilulalle Fanuaaia e
age continuous psych f,t
sex M, F TSH measured f,t
on thyroxine ft TSH continuous
query on thyroxine ft T3 measured f,t
on antithyroid medication f,t T3 continuous
sick fit TT4 measured f,t
pregnant f,t TT4 continuous
thyroid surgery f,t T4U measured fit
1131 treatment f,t T4U continuous
query hypothyroid f,t FTI measured fit
query hyperthyroid f,t FTI continuous
lithium ft TBG measured f,t
goitre f,t TBG continuous
tumor f t referral source WEST, STMW, SVHC, SVI, SVHD, other
hypopituitary i
FatAIaNS allrep
[J s
mmu@mﬂuum 29
AIUIUNAN 4N zg' U A B replacement therapy, underreplacement,

overreplacement,negative

PATH, GRASS

Fanuaniin Al donnianiin Al
age continuous. psych f,t
sex M, F TSH measured f,t
on thyroxine faii TSH continuous
query on thyroxine f, t T3 measured fot
on antithyroid medication T T3 continuous
sick TRt TT4 measured il
pregnant fit TT4 continuous
thyroid surgery ft T4U measured ft
1131 treatment f,t T4U continuous
query hypothyroid f, t FTI measured fit
query hyperthyroid f,t FTI continuous
lithium f,t TBG measured f,t
goitre fit TBG continuous
tumor ft referral source WEST, STMW, SVHC, SVI, SVHD, other
hypopituitary f,t
FatAIaN Image
INUIUAUANIIB 19
UIUNGN 7 nguA2 BRICKFACE, SKY, FOLIAGE, CEMENT, WINDOW,



Fanmuaniia Anilulalle Fanmuauiia s
region-centroid-col continuous rawred-mean continuous
region-centroid-row continuous rawblue-mean continuous
region-pixel-count continuous rawgreen-mean continuous
short-line-density-5 continuous exred-mean continuous
short-line-density-2 continuous exblue-mean continuous
vedge-mean continuous exgreen-mean continuous
vegde-sd continuous value-mean continuous
hedge-mean continuous saturatoin-mean continuous
hedge-sd continuous hue-mean continuous
intensity-mean continuous

= 1%

TATAUDNA lymphography

INUIUAUANIIB 18

o ' 1A

ANIUIUNAN 4 NANAR TR 32
Fanuantin ailulalla Fanuaniin A lalale
lymphatics 1,2,3,4 lym_nodes_enlar 12,34
block_of_affere 142 changes_in_lym 1,2,3
bl_of_lymph_c 1,2 defect_in_node 12,34
bl_of_lymph_s 1,2 changes_in_node 1,2,3,4
by_pass 12 changes_in_stru 1,2,3,4,5,6,7,8
extravasates 1,2 special_forms 1,2,3
regenerationof 1,2 dislocation_of 1,2
early_uptake_in 1,2 exclusion_of_no 1,2
lym_nodes_dimin 1,2,3 no_of_nodes_in 1,2,3,4,5,6,7,8

AatnlaNm

NUIUAUANIIR
UIUNAN

17,18, 19, 20,21, 22

primary-tumor

o
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22 ﬂ@:&lﬁ'ﬂ 1,2,3,4,5,6,7,8,9,10, 11,12, 13, 14, 15, 16,

Fanuaniia ndlulalle Fanmuasiii s
age 1,2,3 liver 1,2

sex 1,2 brain 1,2
histologic-type 1,2,3 skin 1,2
degree-of-diffe 1,2,3 neck 1,2

bone 1,2 supraclavicular 1,2
bone-marrow 1.2 axillar 1.2

lung 1,2 mediastinum 1,2

pleura 1,2 abdominal 1,2
peritoneum 1,2




FTATDNA satimage

[J s

qwuquqmauum 36

o ' oA

ATUIUNAN 6naNpAn 1,2,3,4,5,7
Fonmuania endlulle Fonuania Al s
A1 continuous A19 continuous
A2 continuous A20 continuous
A3 continuous A21 continuous
A4 continuous A22 continuous
A5 continuous A23 continuous
A6 continuous A24 continuous
A7 continuous A25 continuous
A8 continuous A26 continuous
A9 continuous A27 continuous
A10 continuous A28 continuous
A1 continuous A29 continuous
A12 continuous A30 continuous
A13 continuous A31 continuous
A14 continuous A32 continuous
A15 continuous A33 continuous
A16 continuous A34 continuous
A17 continuous A35 continuous
A18 continuous A36 continuous

FagAIaNA segment

[J s

qwuquqmauum 19

o ' oA

AUIUNA|N 7naNAR 1,2,3,4,5,6,7
Fanuauia enilulalle Fanuanln A Ehlalls
A1 continuous A1 continuous
A2 continuous A12 continuous
A3 continuous A13 continuous
A4 continuous Al4 continuous
A5 continuous A15 continuous
A6 continuous A16 continuous
A7 continuous. AT continuous
A8 continuous A18 continuous
A9 continuous A19 continuous
A10 continuous

dadnIaNA shuttle

INUIUAUANIIB 9

AMUIUNAN

7NgNAR 1,2,3,4,5,6,7
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Fanmuaniia Anilulalle Fanmuauiia s
A1 continuous A6 continuous
A2 continuous A7 continuous
A3 continuous A8 continuous
A4 continuous A9 continuous
A5 continuous

TFatnlans Wine

o .

mmuqmﬂuum 13

AUIUNGN 3 nquAa 1,2, 3
Fanuania Andululle Fanmuaniia e
A1 continuous A8 continuous
A2 continuous A9 continuous
A3 continuous A10 continuous
A4 continuous A1 continuous
A5 continuous A12 continuous
A6 continuous A13 continuous
A7 continuous

FagAIaNA Waveform

[J s

mmu@mﬂuum 21

o ' |

NUIUNAN 9 NQNAR O=ime
Fanmuaniia ennflulalls Fanmaniia e
A1 continuous A12 continuous
A2 continuous A13 continuous
A3 continuous A14 continuous
A4 continuous A15 continuous
A5 continuous A16 continuous
A6 continuous A17 continuous
AT continuous A18 continuous
A8 continuous A19 continuous
A9 continuous A20. continuous
A10 continuous A21 continuous
A1 continuous

FagAINA Waveform + noise

INUIUAUANIIB 40

ANUAUNAN

3pAR0,1,2

58



Fanuania endlulalle Fanmuaniia A lalle
A1 continuous A21 continuous
A2 continuous A22 continuous
A3 continuous A23 continuous
A4 continuous A24 continuous
A5 continuous A25 continuous
A6 continuous A26 continuous
AT continuous A27 continuous
A8 continuous A28 continuous
A9 continuous A29 continuous
A10 continuous A30 continuous
A11 continuous A31 continuous
A12 continuous A32 continuous
A13 continuous A33 continuous
A14 continuous A34 continuous
A15 continuous A35 continuous
A16 continuous A36 continuous
A17 continuous A37 continuous
A18 continuous A38 continuous
A19 continuous A39 continuous
A20 continuous A40 continuous

dagnIaNA Glass

INUIUAUANIIB 9

o ' oA

ANIUIUNAN 6 NANAR 1,2,3,5,6,7
Fanuaniin Andulale Tapuanih ATl
RI continuous K continuous
Na continuous Ca continuous
Mg continuous: Ba continuous
Al continuous [F& continuous
Si continuous

a o

TATAUBNR Led-display-creator

o s

Q’]UQ%QNNNUM T

AUIUNGN 10 NgNAB 0, 1,2,3,4,5,6,7,8,9
Fanuaniia Anddlulale Fanmuaniia Ardndulals
A1 continuous A5 continuous
A2 continuous AB continuous
A3 continuous AT continuous
A4 continuous
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FagAINA Led 17

[J s

qququamauum 24

UIUNGN 10780,1,2,3,4,5,6,7,8,9
Fanuantin A dulalle Fanuantin A lalale
A1 continuous A13 continuous
A2 continuous A14 continuous
A3 continuous A15 continuous
A4 continuous A16 continuous
A5 continuous A17 continuous
A6 continuous A18 continuous
A7 continuous A19 continuous
A8 continuous A20 continuous
A9 continuous A21 continuous
A10 continuous A22 continuous
A1 continuous A23 continuous
A12 continuous A24 continuous
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NMARNUIN 3

A1519ANLAgL UL t (t Distribution)

ANTNLAnwadyy t Hilunis9an i lunisnsesumnsulaluinden 2.2.4 daluau

o

Aneninusatuilld degrees of freedom (df) HAWINAL 5

o szauAnuRwlai N (%)
50 60 70 80 90 95 96 98 99 99.5 99.8 99.9
1 1.000 1.376 1.963 3.078 6.314 12774 15.89 31.82 63.66 127.3 318.3 636.6
2 .816 1.061 1.386 1.886 2.920 4.303 4.849 6.965 9.925 14.09 22.33 31.60
3 .765 978 1.250 1.638 24353 3.182 3.482 4.541 5.841 7.453 10.21 12.92
4 741 941 1.190 diciors 2.132 2.776 2.999 3.747 4.604 5.598 7173 8.610
5 727 .920 1.156 1.476 2.015 2.571 Bato 3.365 4.032 4773 5.893 6.869
6 718 .906 1.134 1.440 1.943 2.447 2.612 3.143 3.707 4.317 5.208 5.959
7 711 .896 1.119 148575 1.895 2.365 240 1Ny 2.998 3.499 4.029 4,785 5.408
8 .706 .889 1.108 1.397 1.860 2.306 2.449 2.896 3.355 3.833 4.501 5.041
9 .703 .883 1.100 1.383 1.833 2.262 2.398 2.821 3.250 3.690 4.297 4.781
10 .700 .879 1.093 #3872 1.812 2.228 2.359 2.764 3.169 3.581 4144 4.587
1 697 .876 1.088 1.363 1.796 2.201 2.328 2.718 3.106 3.497 4.025 4.437
12 .695 .873 1.083 1.356 1.782 2179 2.303 2.681 3.055 3.428 3.930 4.318
13 .694 .870 1.079 1.350 1.771 2.160 2.282 2.650 3.012 3.372 3.852 4.221
14 692 868 1076 | 1345 | 1761 | 2145 | 2264 | 2624 | 2977 | 3326 | 3787 | 4.140
15 691 866 1074 | 1341 | 1753 | 2131 | 2249 | 2602 | 2947 | 3286 | 3733 | 4.073
16 690 865 1.071 1337 | 1746 | 2120 | 2235 | 2583 | 2921 | 3252 | 3686 | 4.015
17 689 863 1069 | 1.333 | 1740 | 2110 | 2224 | 2567 | 2898 | 3222 | 3646 | 3.965
18 .688 .862 1.067 1.330 1.734 2.101 2.214 2.552 2.878 3.197 3.611 3.922
19 .688 .861 1.066 1.328 w729 2.093 2.205 2.539 2.861 3.174 3.579 3.883
20 .687 .860 1.064 1.325 1.725 2.086 2197 2.528 2.845 3.153 3.552 3.850
21 .663. .859 1.063 1.323 1.721 2.080 2.189 2.518 2.831 3.135 3.527 3.819
22 .686 .858 1.061 1.321 1.717 2.074 2.183 2.508 2.819 3.119 3.505 3.792
23 .685 .858 1.060 1.319 1.714 2.069 2.1l 2.500 2.807 3.104 3.485 3.768
24 .685 .857 1.059 1.318 1.711 2.064 2172 2.492 2.797 3.091 3.467 3.745
25 .684 .856 1.058 1.316 1.708 2.060 2.167 2.485 2.787 3.078 3.450 3.725
26 .684 .856 1.058 1.315 1.706 2.056 2.162 2479 2.779 3.067 3.435 3.707
27 .684 .855 1.057 1.314 1.703 2.052 2.15 2473 2.771 3.057 3.421 3.690
28 .683 .855 1.056 1.313 1.701 2.048 2.154 2.467 2.763 3.047 3.408 3.674
29 .683 .854 1.055 1.311 1.699 2.045 2.150 2.462 2.756 3.038 3.396 3.659
30 .683 .854 1.055 1.310 1.697 2.042 2.147 2.457 2.750 3.030 3.385 3.646
40 681 851 1,050 | 1.303 | 1.684 | 2021 | 2123 | 2423 | 2704 | 2.971 | 3307 | 3.551
50 679 849 1047 | 1295 | 1676 | 2009 | 2109 | 2403 | 2678 | 2937 | 3261 | 3.49
60 679 .848 1.045 1.296 1.671 2.000 2.099 2.390 2.660 2915 3.232 3.460
80 678 846 1043 | 1292 | 1664 | 1990 | 2.088 | 2374 | 2639 | 2887 | 3195 | 3.416
100 677 .845 1.042 1.290 1.660 1.984 2.081 2.364 2.626 2.871 3.174 3.390
1000 675 .842 1.037 1.282 1.646 1.962 2.056 2.330 2.581 2.813 3.098 3.300
inf. 674 .841 1.036 1.282 1.645 1.960 2.054 2.326 2.576 2.807 3.091 3.291
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