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REVIEWER COMMENTS 

Reviewer #1 (Remarks to the Author):

The paper is very nicely written with a detailed description of the data generation process. 

The results and conclusions are presented clearly using appropriate graphs. It is also nice to 

see rigorous analysis being done following data exploration. 

The title however suggests that the focus of the paper is on machine learning whereas in the 

paper very little focus is given to this. The neural networks section is very short and does not 

seem so necessary since the same conclusions can be made from the data analysis and later 

analysis sections (without Machine-learning). 

Most importantly, the topic of this paper seems too technical for Nature Comm and might 

be better suited to a specialized journal. 

Reviewer #2 (Remarks to the Author):

The paper generated data of the regularized quantum periods and dimensions of toric 

varieties with Picard rank <= 2 and with at worst terminal singularities. It then fit the data 

into machine-learning models for computing the dimensions from quantum periods. 

Moreover, the paper constructed a formula relating asymptotics of coefficients of the 

quantum periods and the dimensions for toric varieties with Picard rank <= 2. It is a simple 

application of a formula of quantum periods in their earlier paper `Quantum periods for 3-

dimensional Fano manifolds'. 

The machine learning techniques employed in the paper are classical and not new. On the 

other hand, it shows an interesting instance of application of methods in data science to 

study topics in pure mathematics. I recommend acceptance of the paper. 



Reviewer #3 (Remarks to the Author):

This article utilizes machine learning (ML) to determine the dimension of a Fano variety. The 

datasets consist of the regularized quantum periods of Fano varieties, and the ML 

algorithms adopted here are standard ones such as support vector machine, random forest 

and neural networks. An ML approach to mathematical structures is emerging as a paradigm 

shift in mathematics research and this paper successfully provides another supporting 

evidence for the potential of this new trend. After obtaining high accuracy in classification, 

the authors formulate rigorous statements to asymptotically determine the dimension of a 

Fano variety and hence strengthen the expectation that the regularized quantum period 

characterizes a Fano variety uniquely. I found that this article suggests an exemplary way to 

follow in mathematics research using ML methods. 

I have questions that I hope to be answered in a revision of this paper. 

1. How much do weighted projective spaces and toric varieties of Picard rank two cover the 

set of Fano varieties? Do they form very special families of Fano varieties? Can you apply ML 

techniques for other classes of Fano varieties? 

2. How much crucial was your ML approach in formulating Theorems 5 and 6? If it could 

have been difficult without ML, that fact should be explained and emphasized. 

3. Your use of slope and y-intercept is reasonable. However, what happens if you instead 

use the first two principal components of PCA? 

4. You exclude the first 999 d's to reduce noise in linear regression, while you include the 

first 100 d's to significantly enhance accuracy in MLP_102. That sounds like a contradiction. 

You vaguely mention that the first 100 carry some information. Can you provide a better 

explanation? 

The following are minor comments that, I think, need to be addressed in a revision. 

a. around lines 96-106: You are using words "terminal quotient singularities", "quotient 



singularities" and "terminal singularities". Are they all different or all the same? 

b. I was wondering how often c_d=0, and later found in Theorem 5 that c_d=0 unless d is 

divisible by a. It would be better if it is clarified earlier. Is this fact reflected in figures, e.g., in 

Figure 1? It is not clear. 

c. The axes in Figures 7 and 9 do not match with the captions. Are they correct? 

d. The transition to A and B from slope and y-intercept needs to be explained more clearly. 

e. line 10 in Supplement: Mentioning smoothness again sounds redundant. 

f. Figure 1 in Supplement: These pictures are real surfaces, but you are explaining complex 

surfaces. Clarification would be helpful.
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DOL WHWLY PZ ]LY` UPJLS` ^YP[[LU ^P[O H KL[HPSLK KLZJYPW[PVU VM [OL KH[H NLULYH[PVU
WYVJLZZ+ DOL YLZ\S[Z HUK JVUJS\ZPVUZ HYL WYLZLU[LK JSLHYS` \ZPUN HWWYVWYPH[L NYHWOZ+
<[ PZ HSZV UPJL [V ZLL YPNVYV\Z HUHS`ZPZ ILPUN KVUL MVSSV^PUN KH[H L_WSVYH[PVU+

DOL [P[SL OV^L]LY Z\NNLZ[Z [OH[ [OL MVJ\Z VM [OL WHWLY PZ VU THJOPUL SLHYUPUN ^OLYLHZ
PU [OL WHWLY ]LY` SP[[SL MVJ\Z PZ NP]LU [V [OPZ+ DOL UL\YHS UL[^VYRZ ZLJ[PVU PZ ]LY`
ZOVY[ HUK KVLZ UV[ ZLLT ZV ULJLZZHY` ZPUJL [OL ZHTL JVUJS\ZPVUZ JHU IL THKL MYVT
[OL KH[H HUHS`ZPZ HUK SH[LY HUHS`ZPZ ZLJ[PVUZ '^P[OV\[ >HJOPUL*SLHYUPUN(+

KQ TMbQ ^QbU_QP `TQ Qd\[_U`U[Z `[ QY\TM_UfQ `TM` [a^ O[Z`^UNa`U[Z U_ `TQ a_Q [R YMOTUZQ XQM^ZUZS
R[^ `TQ[^QY PU_O[bQ^e MZP _`^aO`a^Q PU_O[bQ^e UZ \a^Q YM`TQYM`UO_* ITa_ MX`T[aST `TQ DC MZMXe_U_
U_ Z[` a_QP UZ `TQ "ZMX \^[[R [R ITQ[^QY_ 0 MZP 1( cQ RQQX `TM` ^Q`MUZUZS U` U_ UY\[^`MZ` NQOMa_Q U`
cM_ Q__QZ`UMX `[ [a^ PU_O[bQ^e [R `TQ _`M`QYQZ`_* HQQ `TQ ^QbU_QP \M^MS^M\T M` XUZQ_ 0+g10 MZP `TQ
ZQc \M^MS^M\T M` XUZQ_ .31g.41*

>VZ[ PTWVY[HU[S`) [OL [VWPJ VM [OPZ WHWLY ZLLTZ [VV [LJOUPJHS MVY ?H[\YL 8VTT HUK
TPNO[ IL IL[[LY Z\P[LK [V H ZWLJPHSPaLK QV\YUHS+

KQ ^QbU_QP [a^ Qd\[_U`U[Z `[ Qd\XMUZ cTe `TQ ^Q_aX`_ YMe NQ [R UZ`Q^Q_` `[ M N^[MPQ^ MaPUQZOQ* HQQ
`TQ ^QbU_QP \M^MS^M\T_ M` XUZQ_ 2g-, MZP `TQ ZQc \M^MS^M\T_ M` XUZQ_ ./g.2 MZP 12g3,*
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DOL WHWLY NLULYH[LK KH[H VM [OL YLN\SHYPaLK X\HU[\T WLYPVKZ HUK KPTLUZPVUZ VM [VYPJ
]HYPL[PLZ ^P[O APJHYK YHUR # - HUK ^P[O H[ ^VYZ[ [LYTPUHS ZPUN\SHYP[PLZ+ <[ [OLU "[
[OL KH[H PU[V THJOPUL*SLHYUPUN TVKLSZ MVY JVTW\[PUN [OL KPTLUZPVUZ MYVT X\HU[\T
WLYPVKZ+

>VYLV]LY) [OL WHWLY JVUZ[Y\J[LK H MVYT\SH YLSH[PUN HZ`TW[V[PJZ VM JVL$JPLU[Z VM [OL
X\HU[\T WLYPVKZ HUK [OL KPTLUZPVUZ MVY [VYPJ ]HYPL[PLZ ^P[O APJHYK YHUR # -+ <[ PZ H
ZPTWSL HWWSPJH[PVU VM H MVYT\SH VM X\HU[\T WLYPVKZ PU [OLPY LHYSPLY WHWLY GB\HU[\T
WLYPVKZ MVY /*KPTLUZPVUHS :HUV THUPMVSKZ&+

@Z `TQ ZQc \M^MS^M\T [Z XUZQ_ .31g.41 cQ OXM^U"QP `TQ ^QXM`U[Z_TU\ NQ`cQQZ `TQ \^[[R [R ITQ[^QY
1 MZP \^U[^ YM`TQYM`UOMX c[^W*

DOL THJOPUL SLHYUPUN [LJOUPX\LZ LTWSV`LK PU [OL WHWLY HYL JSHZZPJHS HUK UV[ UL^+
@U [OL V[OLY OHUK) P[ ZOV^Z HU PU[LYLZ[PUN PUZ[HUJL VM HWWSPJH[PVU VM TL[OVKZ PU KH[H
ZJPLUJL [V Z[\K` [VWPJZ PU W\YL TH[OLTH[PJZ+ < YLJVTTLUK HJJLW[HUJL VM [OL WHWLY+

"
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DOPZ HY[PJSL \[PSPaLZ THJOPUL SLHYUPUN '>=( [V KL[LYTPUL [OL KPTLUZPVU VM H :HUV ]H*
YPL[`+ DOL KH[HZL[Z JVUZPZ[ VM [OL YLN\SHYPaLK X\HU[\T WLYPVKZ VM :HUV ]HYPL[PLZ) HUK
[OL >= HSNVYP[OTZ HKVW[LK OLYL HYL Z[HUKHYK VULZ Z\JO HZ Z\WWVY[ ]LJ[VY THJOPUL)
YHUKVT MVYLZ[ HUK UL\YHS UL[^VYRZ+ 7U >= HWWYVHJO [V TH[OLTH[PJHS Z[Y\J[\YLZ
PZ LTLYNPUN HZ H WHYHKPNT ZOPM[ PU TH[OLTH[PJZ YLZLHYJO HUK [OPZ WHWLY Z\JJLZZM\SS`
WYV]PKLZ HUV[OLY Z\WWVY[PUN L]PKLUJL MVY [OL WV[LU[PHS VM [OPZ UL^ [YLUK+ 7M[LY VI*
[HPUPUN OPNO HJJ\YHJ` PU JSHZZP"JH[PVU) [OL H\[OVYZ MVYT\SH[L YPNVYV\Z Z[H[LTLU[Z [V
HZ`TW[V[PJHSS` KL[LYTPUL [OL KPTLUZPVU VM H :HUV ]HYPL[` HUK OLUJL Z[YLUN[OLU [OL
L_WLJ[H[PVU [OH[ [OL YLN\SHYPaLK X\HU[\T WLYPVK JOHYHJ[LYPaLZ H :HUV ]HYPL[` \UPX\LS`+
< MV\UK [OH[ [OPZ HY[PJSL Z\NNLZ[Z HU L_LTWSHY` ^H` [V MVSSV^ PU TH[OLTH[PJZ YLZLHYJO
\ZPUN >= TL[OVKZ+

< OH]L X\LZ[PVUZ [OH[ < OVWL [V IL HUZ^LYLK PU H YL]PZPVU VM [OPZ WHWLY+

-+ ;V^ T\JO KV ^LPNO[LK WYVQLJ[P]L ZWHJLZ HUK [VYPJ ]HYPL[PLZ VM APJHYK YHUR [^V
JV]LY [OL ZL[ VM :HUV ]HYPL[PLZ6 9V [OL` MVYT ]LY` ZWLJPHS MHTPSPLZ VM :HUV ]HYPL[PLZ6
8HU `V\ HWWS` >= [LJOUPX\LZ MVY V[OLY JSHZZLZ VM :HUV ]HYPL[PLZ6

KQ MPPQP M ZQc _QO`U[Z `TM` PU_Oa__Q_ `TU_ UZ PQ`MUX* HQQ XUZQ_ ,41g-,0 [R `TQ Ha\\XQYQZ`M^e
DM`Q^UMX*

.+ ;V^ T\JO JY\JPHS ^HZ `V\Y >= HWWYVHJO PU MVYT\SH[PUN DOLVYLTZ 1 HUK 26 <M P[
JV\SK OH]L ILLU KP$J\S[ ^P[OV\[ >=) [OH[ MHJ[ ZOV\SK IL L_WSHPULK HUK LTWOHZPaLK+

ITQ a_Q [R DC cM_ Q__QZ`UMX `[ [a^ PU_O[bQ^e [R ITQ[^QY_ 0 MZP 1( MZP cQ TMbQ ^QbU_QP `TQ Qd\[_U`U[Z
`[ QY\TM_U_Q `TU_* HQQ `TQ ^QbU_QP `Qd` M` XUZQ_ 0+g10 MZP `TQ ZQc \M^MS^M\T M` XUZQ_ .31g.41*

/+ EV\Y \ZL VM ZSVWL HUK **PU[LYJLW[ PZ YLHZVUHISL+ ;V^L]LY) ^OH[ OHWWLUZ PM `V\
PUZ[LHK \ZL [OL "YZ[ [^V WYPUJPWHS JVTWVULU[Z VM A876

ITQ "^_` `c[ O[Y\[ZQZ`_ [R F:8 _QQY `[ OM^^e `TQ _MYQ UZR[^YM`U[Z M_ `TQ _X[\Q MZP UZ`Q^OQ\`(
MZP cQ MPPQP M ZQc _QO`U[Z &[Z XUZQ_ ,3,g,40 [R `TQ Ha\\XQYQZ`M^e DM`Q^UMX' `TM` PU_Oa__Q_ `TU_*
9QOMa_Q `TQ \M``Q^Z_ [R fQ^[Q_ UZ `TQ \Q^U[P _Q]aQZOQ_ &&"' PU!Q^( MZP cQ MZMXe_Q &X[S &"'( U` [ZXe
YMWQ_ _QZ_Q `[ ^aZ F:8 MZMXe_U_ [Z =MZ[ bM^UQ`UQ_ [R M "dQP =MZ[ UZPQd )* =[^ QMOT )( `TQ \MU^
&_X[\Q" *)UZ`Q^OQ\`' U_ ^QXM`QP `[ &F:8"" F:8#' Ne MZ UZbQ^`UNXQ M#ZQ)XUZQM^ `^MZ_R[^YM`U[Z( Na`
`TU_ `^MZ_R[^YM`U[Z bM^UQ_ cU`T )*

@Z `TUZWUZS MN[a` `TU_ _aSSQ_`U[Z( cQ PQOUPQP `[ S[ NMOW MZP \Q^R[^Y MPPU`U[ZMX Qd\Q^UYQZ`_ a_UZS
O[Y\[ZQZ`_ [R F:8 M_ RQM`a^Q_* KQ Qd\QO`QP `TM` `TQ_Q Qd\Q^UYQZ`_ c[aXP \^[PaOQ ZQSM`UbQ
^Q_aX`_( NM_QP [Z [a^ aZPQ^_`MZPUZS [R `TQ YM`TQYM`UO_ MZP [a^ Qd\Q^UQZOQ [R MZMXe_UZS _UYUXM^
]aQ_`U[Z_ M` `TQ _`M^` [R `TQ \^[VQO`( MZP UZPQQP `TU_ cM_ `TQ OM_Q* KQ c[aXP `TQ^QR[^Q \^QRQ^ Z[`
`[ UZOXaPQ `TQ Qd\Q^UYQZ`_ UZ [a^ \M\Q^( Na` PQ_O^UNQ `TQY TQ^Q* ITQ O[PQ R[^ `TQ_Q Qd\Q^UYQZ`_
U_ UZOXaPQP UZ `TQ _a\\[^`UZS YM`Q^UMX M_ `TQ Aa\e`Q^ Z[`QN[[W )#,$*$'& &'+#"''%!$(-&"*

&@' ITQ "^_` Qd\Q^UYQZ` a_Q_ MXX ,++ +++ `Q^Y_ [R `TQ _Q]aQZOQ &&"' R[^ `TQ cQUST`QP \^[VQO`UbQ
_\MOQ_ PM`M_Q`( `MWUZS X[S [R `TQ Z[Z)fQ^[ `Q^Y_ MZP XQMbUZS `TQ fQ^[ `Q^Y_ aZOTMZSQP*
ITU_ M\\^[MOT cM_ Z[` bQ^e _aOOQ__RaX( MZP cM_ bQ^e O[Y\a`M`U[ZMXXe Qd\QZ_UbQ &M_ cQ TMbQ
`[ \Q^R[^Y \M^`UMX "`_ R[^ `TQ F:8 NQOMa_Q `TQ PM`M P[Q_ Z[` "` UZ YQY[^e'* ITQ F:8
Qd\XMUZQP bM^UMZOQ ^M`U[_ R[^ `TQ "^_` `c[ O[Y\[ZQZ`_ M^Q &+!+,/" +!+,,'( MZP cTQZ cQ \X[`
F:8" MSMUZ_` F:8# `TQ^Q U_ Z[ OXa_`Q^UZS NQTMbU[a^ QdTUNU`QP* HQQ =USa^Q ,M NQX[c* KQ
`^MUZQP M GMZP[Y =[^Q_` :XM__U"Q^ R[^ `TQ PUYQZ_U[Z [Z `TQ RQM`a^Q_ &F:8"" F:8#' MZP
[N`MUZQP 0.$ MOOa^MOe*



$

&@@' ITQ _QO[ZP Qd\Q^UYQZ` a_Q_ `TQ "^_` ,++ `Q^Y_ [R `TQ _Q]aQZOQ &&"' R[^ `TQ FUOM^P ^MZW
`c[ PM`M_Q`( `MWUZS X[S [R `TQ Z[Z)fQ^[ `Q^Y_ MZP XQMbUZS `TQ fQ^[ `Q^Y_ aZOTMZSQP* ITU_
M\\^[MOT U_ MSMUZ Z[` bQ^e _aOOQ__RaX5 `TQ F:8 Qd\XMUZQP bM^UMZOQ ^M`U[_ M^Q &+!,/3" +!+0.'(
MZP cTQZ cQ \X[` F:8" MSMUZ_` F:8# `TQ^Q U_ Z[ OXa_`Q^UZS NQTMbU[a^* HQQ =USa^Q ,N
NQX[c*

&@@@' ITQ `TU^P Qd\Q^UYQZ` a_Q_ &X[S &"' R[^ `TQ cQUST`QP \^[VQO`UbQ _\MOQ_ PM`M_Q`( cTQ^Q UZ QMOT
OM_Q ' ^MZSQ_ [bQ^ `TQ _Q]aQZOQ _aOT `TM` &" $7 +* ;Q\QZPUZS [Z `TQ cQUST`_( `TQ ZaYNQ^ [R
Z[Z)fQ^[ &" bM^UQ_( _[ UZ [^PQ^ `[ "` `TQ F:8 cQ O[Z_UPQ^ [ZXe `TQ "^_` ( Z[Z)fQ^[ `Q^Y_ [R
QMOT( cTQ^Q ( U_ `TQ YUZUYMX ZaYNQ^ [R Z[Z)fQ^[ `Q^Y_ QZO[aZ`Q^QP* KU`T[a` WZ[cUZS `TQ
_`M`QYQZ` [R ITQ[^QY 0 U` U_ aZOXQM^ cTe `TU_ c[aXP NQ M _QZ_UNXQ M\\^[MOT( _UZOQ H WYPVYP
cQ M\\QM^ `[ NQ O[Y\M^UZS `Q^Y_ &" R[^ PU!Q^QZ` bMXaQ_ [R '* KQ `TQ^QR[^Q TMP Z[` `MWQZ `TU_
M\\^[MOT NQR[^Q* ITU_ Qd\Q^UYQZ` cM_ bQ^e _aOOQ__RaX( cU`T F:8 Qd\XMUZQP bM^UMZOQ ^M`U[_
&4!44444443 ! ,+!"" -!,1/+.1/- ! ,+!'' MZP OXa_`Q^UZS NQTMbU[a^( [N`MUZQP cTQZ \X[``UZS
F:8" MSMUZ_` F:8#( ^QbQMXUZS M L_`^Q`OTQP [a`% bQ^_U[Z [R =USa^Q .M UZ `TQ YMUZ `Qd`* HQQ
=USa^Q ,O NQX[c*

&@J' ITQ R[a^`T Qd\Q^UYQZ` a_Q_ &X[S &"' R[^ `TQ FUOM^P ^MZW `c[ PM`M_Q`* 8SMUZ( PQ\QZPUZS
[Z `TQ cQUST`_( `TQ ZaYNQ^ [R Z[Z)fQ^[ &" bM^UQ_( _[ UZ [^PQ^ `[ "` `TQ F:8 cQ O[Z_UPQ^
[ZXe `TQ "^_` ( Z[Z)fQ^[ `Q^Y_ [R QMOT( cTQ^Q ( U_ `TQ YUZUYMX ZaYNQ^ [R Z[Z)fQ^[ `Q^Y_
QZO[aZ`Q^QP* KU`T[a` WZ[cUZS `TQ _`M`QYQZ` [R ITQ[^QY 1 U` U_ aZOXQM^ cTe `TU_ c[aXP NQ
YQMZUZSRaX( R[^ `TQ _MYQ ^QM_[Z M_ MN[bQ( MZP _[ cQ TMP Z[` `MWQZ `TU_ M\\^[MOT NQR[^Q*
ITU_ Qd\Q^UYQZ` cM_ Y[^Q _aOOQ__RaX `TMZ Qd\Q^UYQZ` &@@'( cU`T F:8 Qd\XMUZQP bM^UMZOQ
^M`U[_ &+!44." +!++/' MZP OXa_`Q^UZS NQTMbU[a^( [N`MUZQP cTQZ \X[``UZS F:8" MSMUZ_` F:8#(
_[YQcTM` ^QYUZU_OQZ` [R =USa^Q .N UZ `TQ YMUZ `Qd`* HQQ =USa^Q ,P NQX[c*

KQ `^MUZQP M GMZP[Y =[^Q_` :XM__U"Q^ R[^ `TQ PUYQZ_U[Z [Z `TQ RQM`a^Q_ &F:8"" F:8#'
MZP [N`MUZQP 23!3$ MOOa^MOe* @` U_ Z[` RMU^ `[ O[Y\M^Q `TU_ cU`T `TQ G=: Y[PQX UZ `TQ
YMUZ `Qd`( cTUOT U_ `^MUZQP [Z M _YMXXQ^ PM`M_Q` `TM` QdOXaPQ_ _MY\XQ_ cU`T TUST _`MZPM^P
Q^^[^* GQ`^MUZUZS `TQ G=: R^[Y `TQ YMUZ `Qd` [Z `TQ QZ`U^Q PM`M_Q`( _[ `TM` `TQ ^Q_aX`_ M^Q
O[Y\M^MNXQ( SMbQ 30$ MOOa^MOe*

<d\Q^UYQZ`_ &@@@' MZP &@J' _aSSQ_` `TM` P[UZS F:8 [Z `TQ bQO`[^

&X[S &"'" ,.*+ -+)- !! "( !

U_ M ^QM_[ZMNXQ M\\^[MOT `[ PUYQZ_U[ZMXU`e ^QPaO`U[Z UZ [a^ _Q``UZS* ?[cQbQ^( RQM`a^Q_ Qd`^MO`QP
R^[Y `TQ XUZQM^ ^QS^Q__U[Z TMbQ M OXQM^Q^ YM`TQYM`UOMX UZ`Q^\^Q`M`U[Z MZP XQMP `[ Y[^Q MOOa^M`Q
Y[PQX_*

<d\Q^UYQZ` &@@' TQ^Q U_ _XUST`Xe aZ_M`U_RMO`[^e( NQOMa_Q U` UZb[XbQ_ [ZXe ,++ `Q^Y_ [R `TQ \Q^U[P
_Q]aQZOQ( Na` U` cM_ `TQ NQ_` `TM` cQ O[aXP P[ cU`T[a` SQZQ^M`UZS MPPU`U[ZMX \Q^U[P _Q]aQZOQ PM`M*
>UbQZ T[c aZ_aOOQ__RaX Qd\Q^UYQZ` &@' cM_( MZP `TQ O[Y\a`M`U[ZMX O[_`_ UZb[XbQP( cQ OT[_Q Z[` `[
\a^_aQ `TU_ XUZQ Ra^`TQ^*

0+ EV\ L_JS\KL [OL "YZ[ 444 '&Z [V YLK\JL UVPZL PU SPULHY YLNYLZZPVU) ^OPSL `V\ PUJS\KL
[OL "YZ[ -,, '&Z [V ZPNUP"JHU[S` LUOHUJL HJJ\YHJ` PU DCF"!#+ DOH[ ZV\UKZ SPRL H
JVU[YHKPJ[PVU+ EV\ ]HN\LS` TLU[PVU [OH[ [OL "YZ[ -,, JHYY` ZVTL PUMVYTH[PVU+ 8HU
`V\ WYV]PKL H IL[[LY L_WSHUH[PVU6

Ea^ Qd\[_U`U[Z cM_ aZOXQM^ TQ^Q MZP cQ TMbQ UY\^[bQP U`* HQQ `TQ ZQc `Qd` [Z XUZQ_ -2,g-2/ [R
`TQ YMUZ `Qd` MZP `TQ ZQc \M^MS^M\T [Z XUZQ_ ,01g,13 [R `TQ Ha\\XQYQZ`M^e DM`Q^UMX* KQ MX_[
\Q^R[^YQP M ZQc Qd\Q^UYQZ`( ^Q\[^`QP UZ `TQ Ha\\XQYQZ`M^e DM`Q^UMX5 [YU``UZS `TQ _X[\Q MZP
UZ`Q^OQ\` R^[Y `TQ RQM`a^Q _Q` MZP `^MUZUZS MZ DCF OXM__U"Q^ R[^ PUYQZ_U[Z [Z `TQ O[Q#OUQZ`_ X[S &"

R[^ , # ' # ,++ SMbQ MZ MOOa^MOe [R [ZXe 1-$*





&

I+ < ^HZ ^VUKLYPUN OV^ VM[LU &" 7 +) HUK SH[LY MV\UK PU DOLVYLT 1 [OH[ &" 7 +
\USLZZ ' PZ KP]PZPISL I` %+ <[ ^V\SK IL IL[[LY PM P[ PZ JSHYP"LK LHYSPLY+ <Z [OPZ MHJ[
YL#LJ[LK PU "N\YLZ) L+N+) PU :PN\YL -6 <[ PZ UV[ JSLHY+

KQ Z[c TUSTXUST` `TU_ [Z XUZQ_ ,,4g,--( MZP ^Q\X[``QP =USa^Q - &cTUOT cM_ R[^YQ^Xe =USa^Q ,' MZP
MX_[ Ha\\XQYQZ`M^e =USa^Q 0 &cTUOT cM_ R[^YQ^Xe Ha\\XQYQZ`M^e =USa^Q /' UZ `TQ Ha\\XQYQZ`M^e
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