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3. THE MONTAGE SYSTEMNPORQ(S=TVUXWZY\[X]<Q_^
`�[-a�[X]XQbYJc�[1Y�UXd�Q(eJ`@fJUXW:Q>gh`iYJUXaj`kc:UXa:a�^LW)]ml
n UXe3o�`kQ(eJ`�YJUFp�W:qrYJc)Qs^tW n U<e�Tu[1Y�^LUXW@YJc)Q>vbOw[IWZY�xMN�TVU<WZY\[X]XQwy>U<Tzg
S)^tW)Q�`Ry>UXWZYJQ(WZY n e�U<T�Tu[XWZvzqB^{d�Q(e�Q(WZYRa:[X]XQ�`>|Z}{^LW)~Z^LW)]rYJU-a:[X]XQ�`sUXe
Q(T@S'Q�q:qB^LW)]rq�^L`iY\[1}�y>U<WZYJQ(WZY�|m`�[1�Z^tW:]rYJc)QFo:`kQ(eMYJc:QwW:Q>Q�qGYJU n UI}t}tU�O
Q(�mQ>W�[j`i^tW:]I}tQu}{^tW:~�YJUj�Z^tQ>O�y>U<WZYJQ(WZY�x���c:e�Q>QzYiv�a)^Ly([1}RTVUXWBY\[I]<Q
�Z^tQ>OF`r[Xe�Qu`kc)U1O�W�^tW%�?^t]<o)e�Q�`z�<|?�B|�[XW:q���x@�iW��?^t]<o)e�Qj�G^L`�YJc:Q
f\�9[1^tW��jU<WZY\[I]<Q�l�O�c)^Ly\c�q�^L`ka�}
[(v)`@}{^tW:~�`z[IW�q�Q(TGS'Q(q:q)Q(q�y>U<W�g
YJQ(WZY-]<e�UXo:a'Q�q�SZv�YJU<a)^LyXx9��c)^L`-a:[XekY�^Ly>o�}
[Ie@TVUXWZY\[X]<Quc:[<`rYJc:e�Q(Q
YJU<a�^Ly�gh`ka'Q�y�^{p'yFa�[XW)Q�`>��f��BUBy�^tQ>YivZ|��3UI}t^{Y�^Ly(`>|:� �_Q>OF`>| l�f��RUXTVa:o)Y�g
Q(eJ`����iWZYJQ(e�W)Q>Y�| lj[XW:q�f��sWZYJQ(ekY\[1^LW)TVQ(WZY-���jQ�q�^L[B| l9Q�[Xy\c�y>U<W�g
Y\[I^tW�^LW)]�[�y�e�U<a:a'Q(q��Z^tQ>O�U n [�q�^L`iY\[I}FO�Q(S�a�[I]<Q9[IW�q�}{^tW:~�`GYJU
UXYJc)Q(e�a�[I]<Q�`wOw^{YJc)^tWjYJc:Qre�Q�`ka'Q(y�Y�^t�mQbYJU<a�^
yIxw��cBo�`>|�YJc:Qro:`kQ(eFy([XW
^tTVTVQ�q�^L[1YJQ>}{v��Z^tQ>O�YJc)Q�[ n YJQ(e�W)UZU<W�� `Gy>o:e�e�Q(WZY@W:Q>OF`>|�YJc:Quo:`kQ(e(� `
TVUm`iY n e�Q� Zo:Q(WZY�}{vBgh�Z^tQ>ORQ�q�a)e�U<]XeJ[XTVTz^tW:]�q�UBy>o:TVQ>WBY\`>|�[XW:q�YJc:Q
y>o)e�e�Q(WZY�YJeJ[I¡Vy@y>UXW�qB^tY�^tUXW�`b[Ie�U<o:W:qjYJc:Q-[Xe�Q�[Bxr�iW9�?^t]Xo:e�QV�z^L`�[
YJU<a�^Ly�gh`ka'Q�y�^{p'yRTVUXWZY\[X]<QX|XO�c�^
yJc@`kc:U�OF`3`kQ(�mQ(eJ[1}�Q(TGS'Q�q)q)Q�qra:[X]<Q(`
[XW:q9e�Q>}L[IYJQ�q9}{^LW)~�`>xr¢�UXYJc�YJc:Q�YJU<a�^Ly�gh`ka'Q�y�^{p'y-TVU<WZY\[X]XQG[IW�qjYJc:Q
Tu[I^tW@TVU<WZY\[X]XQw[Xe�QF[<`�`kQ>TGS)}tQ�q@[Xo�YJU<Tu[IY�^Ly([1}{}tv-YJU�p)Y�£io�`iYMOw^{YJc)^tW
YJc:Q_o�`kQ(e(� `wy>o)e�e�Q(WZY�S)e�U1OF`kQ>e�Ow^LW:q)U�Or|�YJU@Q>}{^tTz^tW�[1YJQ�YJc:Q_W:Q(Q�qzYJU
`�y>e�UI}t}3YJc)Q�a�[X]XQ<x_��c:Q�o�`kQ>e�y([IW�W�[��Z^L]<[IYJQ�S'Q>YhO�Q(Q(W9YJc)Q�`kQ�TVU<W)g
Y\[X]XQ�`�SBv n UI}{}LU�Ow^tW:]9}{^tW:~�`-[IY�YJc:QzYJUXa�U n Q�[Xy\c��Z^tQ>Orx��?^t]<o:e�QD�
`kc:U�OF`z[9`i^tTVa�}t^{p:Q�q�TVU<WZY\[X]XQVYJc�[IYzy>U<WZY\[1^LW:`@UXW)}{v�}{^tW:~�`>x��BY�^{}{}
UXYJc)Q(ez�Z^L`ko�[1}t^t¤�[1Y�^tU<W�`V[Ie�Q=a'U<`�`i^LS�}tQ<�j[�S:e�U�OF`kQ(ezYJUZUI}tS�[Xez`kc:U�Owg
^tW:]9^Ly>U<W�^LyDe�Q(a)e�Q�`kQ(WZY\[IY�^tUXW�`GU n a:[X]XQ�`>¥w[9a'Q(eJ`i^L`iYJQ(WZYVqB^L`ka)}L[(v�U n
S'UZU<~BTu[Ie�~)`�[Io)¦B^{}t^L[Iekv%YJU=YJc)QVS:e�U�OF`kQ(e�Ow^tW�q)U�Or¥_§�¨ª©1«�¬�QVa�}L[XW
YJUzQ>¦�a�}LUXe�QbYJc:Q�`kQ�[1}{YJQ(e�W�[1Y�^L�<Q�`�^LW n o)YJo)e�Q�O�UXe�~'x
¢�o�^t}LqB^LW)]D[VORQ(S�TVU<WZY\[X]XQ-^L`_[VYhO�UIgi`iYJQ>a�a)e�UBy>Q�`�`>|A`i^tTz^{}
[Ie_YJU
YJc�[1Yro�`kQ(q�^tW�­�®:¯�°'±)²�³9´ �>µ¶x@�iW9YJc:Q-p�eJ`iY�`iYJQ>aA|�YJc:QG·�¯A¸'°m¹�º�±
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3.1 Step 1: Mine the user modelWA
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c:Q>o:ek^L`iY�^Ly(`�YJUj^Lq�Q(WZY�^ n v%O�c)Q(W�UXW:Qu`kQ�`�`i^tU<W.Q(W:q:`�[XW:q%O�c:Q>W�YJc:Q
W:Q�¦�YF`kQ(`�`i^LUXW�S'Q(]X^tW�`>x���Q(y�Y�^tU<W��za)e�U1�B^Lq�Q�`�YJc:QrQ>¦)[<y\Y�q�Q>Y\[I^{}L`�U<W
c:U�O O�Q�y\}LQ([XW9[IW�qj`kQ(]XTVQ(WZYwYJc:Qrq)[IY\[@^tWZYJUV`kQ�`�`i^tUXW�`>x
·�¯�¸'°m¹'º�±�o�`kQ�`bYJc)Qza�[I]<Qu`kQ� Zo:Q>W�y>Q�`�[IW�q�`kQ(`�`i^LUXW�`�YJU9y>U<Tzg
a:o�YJQ�p��<Qr[<`ka'Q�y\Y\`F[IS'U<o�YFYJc)Qbo�`kQ>e n U<e�YJc:QbTVUBq�Q>}¶�

� +-�'!�4��04��:&>��2��)����/<* ·%¯A¸'°m¹'ºA±j`kQ>}tQ�y�Y\`_[V`ko:S:`kQ>YFU n YJc:Q
o�`kQ(e(� `�a:e�Q>�B^tUXo�`i}{vu�Z^
`i^{YJQ�qua�[I]<Q�`w[X`�y([IW�q�^Lq)[IYJQ�` n U<e�^tW�y�}to�g
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