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<latexit sha1_base64="uAwgfFq+Ey1v1j1yXmXSSSnTzIE=">AAACFnicbVC7TsMwFHV4lvAKMLJYVEgsVEkptGMFC2OR6ENqoshxndaq85DtIFVRv4KFX2FhACFWxMbf4LoZoOVKPjo6515d3xOkjApp29/Gyura+sZmacvc3tnd27cODjsiyTgmbZywhPcCJAijMWlLKhnppZygKGCkG4xvZn73gXBBk/heTlLiRWgY05BiJJXkW+cj33Fdc+RXNV5orGm81Hilsa6x4Vtlu2LrgsvEKUgZFNXyrS93kOAsIrHEDAnRd+xUejnikmJGpqabCZIiPEZD0lc0RhERXq7PmsJTpQxgmHD1Ygm1+nsiR5EQkyhQnRGSI7HozcT/vH4mw4aX0zjNJInxfFGYMSgTOMsIDignWLKJIghzqv4K8QhxhKVK0lQhOIsnL5NOteLYFeeuVm5eF3GUwDE4AWfAAXXQBLegBdoAg0fwDF7Bm/FkvBjvxse8dcUoZo7AnzI+fwAkCpuX</latexit><latexit sha1_base64="uAwgfFq+Ey1v1j1yXmXSSSnTzIE=">AAACFnicbVC7TsMwFHV4lvAKMLJYVEgsVEkptGMFC2OR6ENqoshxndaq85DtIFVRv4KFX2FhACFWxMbf4LoZoOVKPjo6515d3xOkjApp29/Gyura+sZmacvc3tnd27cODjsiyTgmbZywhPcCJAijMWlLKhnppZygKGCkG4xvZn73gXBBk/heTlLiRWgY05BiJJXkW+cj33Fdc+RXNV5orGm81Hilsa6x4Vtlu2LrgsvEKUgZFNXyrS93kOAsIrHEDAnRd+xUejnikmJGpqabCZIiPEZD0lc0RhERXq7PmsJTpQxgmHD1Ygm1+nsiR5EQkyhQnRGSI7HozcT/vH4mw4aX0zjNJInxfFGYMSgTOMsIDignWLKJIghzqv4K8QhxhKVK0lQhOIsnL5NOteLYFeeuVm5eF3GUwDE4AWfAAXXQBLegBdoAg0fwDF7Bm/FkvBjvxse8dcUoZo7AnzI+fwAkCpuX</latexit><latexit sha1_base64="uAwgfFq+Ey1v1j1yXmXSSSnTzIE=">AAACFnicbVC7TsMwFHV4lvAKMLJYVEgsVEkptGMFC2OR6ENqoshxndaq85DtIFVRv4KFX2FhACFWxMbf4LoZoOVKPjo6515d3xOkjApp29/Gyura+sZmacvc3tnd27cODjsiyTgmbZywhPcCJAijMWlLKhnppZygKGCkG4xvZn73gXBBk/heTlLiRWgY05BiJJXkW+cj33Fdc+RXNV5orGm81Hilsa6x4Vtlu2LrgsvEKUgZFNXyrS93kOAsIrHEDAnRd+xUejnikmJGpqabCZIiPEZD0lc0RhERXq7PmsJTpQxgmHD1Ygm1+nsiR5EQkyhQnRGSI7HozcT/vH4mw4aX0zjNJInxfFGYMSgTOMsIDignWLKJIghzqv4K8QhxhKVK0lQhOIsnL5NOteLYFeeuVm5eF3GUwDE4AWfAAXXQBLegBdoAg0fwDF7Bm/FkvBjvxse8dcUoZo7AnzI+fwAkCpuX</latexit><latexit sha1_base64="uAwgfFq+Ey1v1j1yXmXSSSnTzIE=">AAACFnicbVC7TsMwFHV4lvAKMLJYVEgsVEkptGMFC2OR6ENqoshxndaq85DtIFVRv4KFX2FhACFWxMbf4LoZoOVKPjo6515d3xOkjApp29/Gyura+sZmacvc3tnd27cODjsiyTgmbZywhPcCJAijMWlLKhnppZygKGCkG4xvZn73gXBBk/heTlLiRWgY05BiJJXkW+cj33Fdc+RXNV5orGm81Hilsa6x4Vtlu2LrgsvEKUgZFNXyrS93kOAsIrHEDAnRd+xUejnikmJGpqabCZIiPEZD0lc0RhERXq7PmsJTpQxgmHD1Ygm1+nsiR5EQkyhQnRGSI7HozcT/vH4mw4aX0zjNJInxfFGYMSgTOMsIDignWLKJIghzqv4K8QhxhKVK0lQhOIsnL5NOteLYFeeuVm5eF3GUwDE4AWfAAXXQBLegBdoAg0fwDF7Bm/FkvBjvxse8dcUoZo7AnzI+fwAkCpuX</latexit>

x1
<latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit>

h1

h4

h7
<latexit sha1_base64="Yrjv/ZE4WIUZb+JcRI7ZiPZONPA=">AAAB+HicbVDLSsNAFL2prxofjbp0EyyCq5KIUJdFNy4r2Ac0IUymk2boZBJmJkIN/RI3LhRx66e482+cpllo64F7OZxzL3PnhBmjUjnOt1Hb2Nza3qnvmnv7B4cN6+i4L9NcYNLDKUvFMESSMMpJT1HFyDATBCUhI4NwervwB49ESJryBzXLiJ+gCacRxUhpKbAaceB6nhkHV2VvB1bTaTkl7HXiVqQJFbqB9eWNU5wnhCvMkJQj18mUXyChKGZkbnq5JBnCUzQhI005Soj0i/LwuX2ulbEdpUIXV3ap/t4oUCLlLAn1ZIJULFe9hfifN8pVdO0XlGe5IhwvH4pyZqvUXqRgj6kgWLGZJggLqm+1cYwEwkpnZeoQ3NUvr5P+Zct1Wu79VbNzU8VRh1M4gwtwoQ0duIMu9ABDDs/wCm/Gk/FivBsfy9GaUe2cwB8Ynz+PZpG2</latexit><latexit sha1_base64="Yrjv/ZE4WIUZb+JcRI7ZiPZONPA=">AAAB+HicbVDLSsNAFL2prxofjbp0EyyCq5KIUJdFNy4r2Ac0IUymk2boZBJmJkIN/RI3LhRx66e482+cpllo64F7OZxzL3PnhBmjUjnOt1Hb2Nza3qnvmnv7B4cN6+i4L9NcYNLDKUvFMESSMMpJT1HFyDATBCUhI4NwervwB49ESJryBzXLiJ+gCacRxUhpKbAaceB6nhkHV2VvB1bTaTkl7HXiVqQJFbqB9eWNU5wnhCvMkJQj18mUXyChKGZkbnq5JBnCUzQhI005Soj0i/LwuX2ulbEdpUIXV3ap/t4oUCLlLAn1ZIJULFe9hfifN8pVdO0XlGe5IhwvH4pyZqvUXqRgj6kgWLGZJggLqm+1cYwEwkpnZeoQ3NUvr5P+Zct1Wu79VbNzU8VRh1M4gwtwoQ0duIMu9ABDDs/wCm/Gk/FivBsfy9GaUe2cwB8Ynz+PZpG2</latexit><latexit sha1_base64="Yrjv/ZE4WIUZb+JcRI7ZiPZONPA=">AAAB+HicbVDLSsNAFL2prxofjbp0EyyCq5KIUJdFNy4r2Ac0IUymk2boZBJmJkIN/RI3LhRx66e482+cpllo64F7OZxzL3PnhBmjUjnOt1Hb2Nza3qnvmnv7B4cN6+i4L9NcYNLDKUvFMESSMMpJT1HFyDATBCUhI4NwervwB49ESJryBzXLiJ+gCacRxUhpKbAaceB6nhkHV2VvB1bTaTkl7HXiVqQJFbqB9eWNU5wnhCvMkJQj18mUXyChKGZkbnq5JBnCUzQhI005Soj0i/LwuX2ulbEdpUIXV3ap/t4oUCLlLAn1ZIJULFe9hfifN8pVdO0XlGe5IhwvH4pyZqvUXqRgj6kgWLGZJggLqm+1cYwEwkpnZeoQ3NUvr5P+Zct1Wu79VbNzU8VRh1M4gwtwoQ0duIMu9ABDDs/wCm/Gk/FivBsfy9GaUe2cwB8Ynz+PZpG2</latexit><latexit sha1_base64="Yrjv/ZE4WIUZb+JcRI7ZiPZONPA=">AAAB+HicbVDLSsNAFL2prxofjbp0EyyCq5KIUJdFNy4r2Ac0IUymk2boZBJmJkIN/RI3LhRx66e482+cpllo64F7OZxzL3PnhBmjUjnOt1Hb2Nza3qnvmnv7B4cN6+i4L9NcYNLDKUvFMESSMMpJT1HFyDATBCUhI4NwervwB49ESJryBzXLiJ+gCacRxUhpKbAaceB6nhkHV2VvB1bTaTkl7HXiVqQJFbqB9eWNU5wnhCvMkJQj18mUXyChKGZkbnq5JBnCUzQhI005Soj0i/LwuX2ulbEdpUIXV3ap/t4oUCLlLAn1ZIJULFe9hfifN8pVdO0XlGe5IhwvH4pyZqvUXqRgj6kgWLGZJggLqm+1cYwEwkpnZeoQ3NUvr5P+Zct1Wu79VbNzU8VRh1M4gwtwoQ0duIMu9ABDDs/wCm/Gk/FivBsfy9GaUe2cwB8Ynz+PZpG2</latexit>

3. Find (possibly many) haplotype pairs using 
BLAS3 with least squares objective 

x0
1

<latexit sha1_base64="4qj6ScukeJbCrP+yOIQgEqaiLUk=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvoqeyKoMeiF48VbC20S8mm2TY0yS5JVixL/4IXD4p49Q9589+YbfegrQ8GHu/NMDMvTAQ31vO+UWlldW19o7xZ2dre2d2r7h+0TZxqylo0FrHuhMQwwRVrWW4F6ySaERkK9hCOb3L/4ZFpw2N1bycJCyQZKh5xSmwuPfX903615tW9GfAy8QtSgwLNfvWrN4hpKpmyVBBjur6X2CAj2nIq2LTSSw1LCB2TIes6qohkJshmt07xiVMGOIq1K2XxTP09kRFpzESGrlMSOzKLXi7+53VTG10FGVdJapmi80VRKrCNcf44HnDNqBUTRwjV3N2K6YhoQq2Lp+JC8BdfXibt87rv1f27i1rjuoijDEdwDGfgwyU04Baa0AIKI3iGV3hDEr2gd/Qxby2hYuYQ/gB9/gBsvI3R</latexit><latexit sha1_base64="4qj6ScukeJbCrP+yOIQgEqaiLUk=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvoqeyKoMeiF48VbC20S8mm2TY0yS5JVixL/4IXD4p49Q9589+YbfegrQ8GHu/NMDMvTAQ31vO+UWlldW19o7xZ2dre2d2r7h+0TZxqylo0FrHuhMQwwRVrWW4F6ySaERkK9hCOb3L/4ZFpw2N1bycJCyQZKh5xSmwuPfX903615tW9GfAy8QtSgwLNfvWrN4hpKpmyVBBjur6X2CAj2nIq2LTSSw1LCB2TIes6qohkJshmt07xiVMGOIq1K2XxTP09kRFpzESGrlMSOzKLXi7+53VTG10FGVdJapmi80VRKrCNcf44HnDNqBUTRwjV3N2K6YhoQq2Lp+JC8BdfXibt87rv1f27i1rjuoijDEdwDGfgwyU04Baa0AIKI3iGV3hDEr2gd/Qxby2hYuYQ/gB9/gBsvI3R</latexit><latexit sha1_base64="4qj6ScukeJbCrP+yOIQgEqaiLUk=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvoqeyKoMeiF48VbC20S8mm2TY0yS5JVixL/4IXD4p49Q9589+YbfegrQ8GHu/NMDMvTAQ31vO+UWlldW19o7xZ2dre2d2r7h+0TZxqylo0FrHuhMQwwRVrWW4F6ySaERkK9hCOb3L/4ZFpw2N1bycJCyQZKh5xSmwuPfX903615tW9GfAy8QtSgwLNfvWrN4hpKpmyVBBjur6X2CAj2nIq2LTSSw1LCB2TIes6qohkJshmt07xiVMGOIq1K2XxTP09kRFpzESGrlMSOzKLXi7+53VTG10FGVdJapmi80VRKrCNcf44HnDNqBUTRwjV3N2K6YhoQq2Lp+JC8BdfXibt87rv1f27i1rjuoijDEdwDGfgwyU04Baa0AIKI3iGV3hDEr2gd/Qxby2hYuYQ/gB9/gBsvI3R</latexit><latexit sha1_base64="4qj6ScukeJbCrP+yOIQgEqaiLUk=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvoqeyKoMeiF48VbC20S8mm2TY0yS5JVixL/4IXD4p49Q9589+YbfegrQ8GHu/NMDMvTAQ31vO+UWlldW19o7xZ2dre2d2r7h+0TZxqylo0FrHuhMQwwRVrWW4F6ySaERkK9hCOb3L/4ZFpw2N1bycJCyQZKh5xSmwuPfX903615tW9GfAy8QtSgwLNfvWrN4hpKpmyVBBjur6X2CAj2nIq2LTSSw1LCB2TIes6qohkJshmt07xiVMGOIq1K2XxTP09kRFpzESGrlMSOzKLXi7+53VTG10FGVdJapmi80VRKrCNcf44HnDNqBUTRwjV3N2K6YhoQq2Lp+JC8BdfXibt87rv1f27i1rjuoijDEdwDGfgwyU04Baa0AIKI3iGV3hDEr2gd/Qxby2hYuYQ/gB9/gBsvI3R</latexit>

x0
1 ⇡ h1 + h4

x0
1 ⇡ h1 + h7

<latexit sha1_base64="FcLyJfOdgu9D5rjdT7vc3N/oUr0=">AAACGHicbVDLSgMxFM3UVx1foy7dBIsoCHVGCnVZdOOygn1AZxgyadqGZjIhyUjL0M9w46+4caGI2+78G9N2Flp74F4O59xLck8kGFXadb+twtr6xuZWcdve2d3bP3AOj5oqSSUmDZywRLYjpAijnDQ01Yy0hSQojhhpRcO7md96IlLRhD/qsSBBjPqc9ihG2kihczUKvXPoIyFkMoKD0IOXpld8315pVEOn5JbdOeB/4uWkBHLUQ2fqdxOcxoRrzJBSHc8VOsiQ1BQzMrH9VBGB8BD1ScdQjmKigmx+2ASeGaULe4k0xTWcq783MhQrNY4jMxkjPVDL3kxc5XVS3bsJMspFqgnHi4d6KYM6gbOUYJdKgjUbG4KwpOavEA+QRFibLG0Tgrd88n/SvC57btl7qJRqt3kcRXACTsEF8EAV1MA9qIMGwOAZvIJ38GG9WG/Wp/W1GC1Y+c4x+ANr+gNQy5zM</latexit><latexit sha1_base64="FcLyJfOdgu9D5rjdT7vc3N/oUr0=">AAACGHicbVDLSgMxFM3UVx1foy7dBIsoCHVGCnVZdOOygn1AZxgyadqGZjIhyUjL0M9w46+4caGI2+78G9N2Flp74F4O59xLck8kGFXadb+twtr6xuZWcdve2d3bP3AOj5oqSSUmDZywRLYjpAijnDQ01Yy0hSQojhhpRcO7md96IlLRhD/qsSBBjPqc9ihG2kihczUKvXPoIyFkMoKD0IOXpld8315pVEOn5JbdOeB/4uWkBHLUQ2fqdxOcxoRrzJBSHc8VOsiQ1BQzMrH9VBGB8BD1ScdQjmKigmx+2ASeGaULe4k0xTWcq783MhQrNY4jMxkjPVDL3kxc5XVS3bsJMspFqgnHi4d6KYM6gbOUYJdKgjUbG4KwpOavEA+QRFibLG0Tgrd88n/SvC57btl7qJRqt3kcRXACTsEF8EAV1MA9qIMGwOAZvIJ38GG9WG/Wp/W1GC1Y+c4x+ANr+gNQy5zM</latexit><latexit sha1_base64="FcLyJfOdgu9D5rjdT7vc3N/oUr0=">AAACGHicbVDLSgMxFM3UVx1foy7dBIsoCHVGCnVZdOOygn1AZxgyadqGZjIhyUjL0M9w46+4caGI2+78G9N2Flp74F4O59xLck8kGFXadb+twtr6xuZWcdve2d3bP3AOj5oqSSUmDZywRLYjpAijnDQ01Yy0hSQojhhpRcO7md96IlLRhD/qsSBBjPqc9ihG2kihczUKvXPoIyFkMoKD0IOXpld8315pVEOn5JbdOeB/4uWkBHLUQ2fqdxOcxoRrzJBSHc8VOsiQ1BQzMrH9VBGB8BD1ScdQjmKigmx+2ASeGaULe4k0xTWcq783MhQrNY4jMxkjPVDL3kxc5XVS3bsJMspFqgnHi4d6KYM6gbOUYJdKgjUbG4KwpOavEA+QRFibLG0Tgrd88n/SvC57btl7qJRqt3kcRXACTsEF8EAV1MA9qIMGwOAZvIJ38GG9WG/Wp/W1GC1Y+c4x+ANr+gNQy5zM</latexit><latexit sha1_base64="FcLyJfOdgu9D5rjdT7vc3N/oUr0=">AAACGHicbVDLSgMxFM3UVx1foy7dBIsoCHVGCnVZdOOygn1AZxgyadqGZjIhyUjL0M9w46+4caGI2+78G9N2Flp74F4O59xLck8kGFXadb+twtr6xuZWcdve2d3bP3AOj5oqSSUmDZywRLYjpAijnDQ01Yy0hSQojhhpRcO7md96IlLRhD/qsSBBjPqc9ihG2kihczUKvXPoIyFkMoKD0IOXpld8315pVEOn5JbdOeB/4uWkBHLUQ2fqdxOcxoRrzJBSHc8VOsiQ1BQzMrH9VBGB8BD1ScdQjmKigmx+2ASeGaULe4k0xTWcq783MhQrNY4jMxkjPVDL3kxc5XVS3bsJMspFqgnHi4d6KYM6gbOUYJdKgjUbG4KwpOavEA+QRFibLG0Tgrd88n/SvC57btl7qJRqt3kcRXACTsEF8EAV1MA9qIMGwOAZvIJ38GG9WG/Wp/W1GC1Y+c4x+ANr+gNQy5zM</latexit>

4. R-calculating error on  
       instead of      : x1

<latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit>

x0
1

<latexit sha1_base64="4qj6ScukeJbCrP+yOIQgEqaiLUk=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvoqeyKoMeiF48VbC20S8mm2TY0yS5JVixL/4IXD4p49Q9589+YbfegrQ8GHu/NMDMvTAQ31vO+UWlldW19o7xZ2dre2d2r7h+0TZxqylo0FrHuhMQwwRVrWW4F6ySaERkK9hCOb3L/4ZFpw2N1bycJCyQZKh5xSmwuPfX903615tW9GfAy8QtSgwLNfvWrN4hpKpmyVBBjur6X2CAj2nIq2LTSSw1LCB2TIes6qohkJshmt07xiVMGOIq1K2XxTP09kRFpzESGrlMSOzKLXi7+53VTG10FGVdJapmi80VRKrCNcf44HnDNqBUTRwjV3N2K6YhoQq2Lp+JC8BdfXibt87rv1f27i1rjuoijDEdwDGfgwyU04Baa0AIKI3iGV3hDEr2gd/Qxby2hYuYQ/gB9/gBsvI3R</latexit><latexit sha1_base64="4qj6ScukeJbCrP+yOIQgEqaiLUk=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvoqeyKoMeiF48VbC20S8mm2TY0yS5JVixL/4IXD4p49Q9589+YbfegrQ8GHu/NMDMvTAQ31vO+UWlldW19o7xZ2dre2d2r7h+0TZxqylo0FrHuhMQwwRVrWW4F6ySaERkK9hCOb3L/4ZFpw2N1bycJCyQZKh5xSmwuPfX903615tW9GfAy8QtSgwLNfvWrN4hpKpmyVBBjur6X2CAj2nIq2LTSSw1LCB2TIes6qohkJshmt07xiVMGOIq1K2XxTP09kRFpzESGrlMSOzKLXi7+53VTG10FGVdJapmi80VRKrCNcf44HnDNqBUTRwjV3N2K6YhoQq2Lp+JC8BdfXibt87rv1f27i1rjuoijDEdwDGfgwyU04Baa0AIKI3iGV3hDEr2gd/Qxby2hYuYQ/gB9/gBsvI3R</latexit><latexit sha1_base64="4qj6ScukeJbCrP+yOIQgEqaiLUk=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvoqeyKoMeiF48VbC20S8mm2TY0yS5JVixL/4IXD4p49Q9589+YbfegrQ8GHu/NMDMvTAQ31vO+UWlldW19o7xZ2dre2d2r7h+0TZxqylo0FrHuhMQwwRVrWW4F6ySaERkK9hCOb3L/4ZFpw2N1bycJCyQZKh5xSmwuPfX903615tW9GfAy8QtSgwLNfvWrN4hpKpmyVBBjur6X2CAj2nIq2LTSSw1LCB2TIes6qohkJshmt07xiVMGOIq1K2XxTP09kRFpzESGrlMSOzKLXi7+53VTG10FGVdJapmi80VRKrCNcf44HnDNqBUTRwjV3N2K6YhoQq2Lp+JC8BdfXibt87rv1f27i1rjuoijDEdwDGfgwyU04Baa0AIKI3iGV3hDEr2gd/Qxby2hYuYQ/gB9/gBsvI3R</latexit><latexit sha1_base64="4qj6ScukeJbCrP+yOIQgEqaiLUk=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvoqeyKoMeiF48VbC20S8mm2TY0yS5JVixL/4IXD4p49Q9589+YbfegrQ8GHu/NMDMvTAQ31vO+UWlldW19o7xZ2dre2d2r7h+0TZxqylo0FrHuhMQwwRVrWW4F6ySaERkK9hCOb3L/4ZFpw2N1bycJCyQZKh5xSmwuPfX903615tW9GfAy8QtSgwLNfvWrN4hpKpmyVBBjur6X2CAj2nIq2LTSSw1LCB2TIes6qohkJshmt07xiVMGOIq1K2XxTP09kRFpzESGrlMSOzKLXi7+53VTG10FGVdJapmi80VRKrCNcf44HnDNqBUTRwjV3N2K6YhoQq2Lp+JC8BdfXibt87rv1f27i1rjuoijDEdwDGfgwyU04Baa0AIKI3iGV3hDEr2gd/Qxby2hYuYQ/gB9/gBsvI3R</latexit>

x1
<latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit>

’s	optimal	hap-pair(s)		

5. Find all matching haplotypes 
in original reference panel 

= (h1, h4)
<latexit sha1_base64="cBSk5GreTI2NkrgG26TkeP6dbEE=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBahgpRECnoRil48VjBtoQ1hs900SzebsLsRSujf8OJBEa/+GW/+G7dtDtr6YODx3gwz84KUM6Vt+9sqra1vbG6Vtys7u3v7B9XDo45KMkmoSxKeyF6AFeVMUFczzWkvlRTHAafdYHw387tPVCqWiEc9SakX45FgISNYG2lwg+qR71ygyG+e+9Wa3bDnQKvEKUgNCrT96tdgmJAspkITjpXqO3aqvRxLzQin08ogUzTFZIxHtG+owDFVXj6/eYrOjDJEYSJNCY3m6u+JHMdKTeLAdMZYR2rZm4n/ef1Mh9dezkSaaSrIYlGYcaQTNAsADZmkRPOJIZhIZm5FJMISE21iqpgQnOWXV0nnsuHYDeehWWvdFnGU4QROoQ4OXEEL7qENLhBI4Rle4c3KrBfr3fpYtJasYuYY/sD6/AFF7Y/f</latexit><latexit sha1_base64="cBSk5GreTI2NkrgG26TkeP6dbEE=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBahgpRECnoRil48VjBtoQ1hs900SzebsLsRSujf8OJBEa/+GW/+G7dtDtr6YODx3gwz84KUM6Vt+9sqra1vbG6Vtys7u3v7B9XDo45KMkmoSxKeyF6AFeVMUFczzWkvlRTHAafdYHw387tPVCqWiEc9SakX45FgISNYG2lwg+qR71ygyG+e+9Wa3bDnQKvEKUgNCrT96tdgmJAspkITjpXqO3aqvRxLzQin08ogUzTFZIxHtG+owDFVXj6/eYrOjDJEYSJNCY3m6u+JHMdKTeLAdMZYR2rZm4n/ef1Mh9dezkSaaSrIYlGYcaQTNAsADZmkRPOJIZhIZm5FJMISE21iqpgQnOWXV0nnsuHYDeehWWvdFnGU4QROoQ4OXEEL7qENLhBI4Rle4c3KrBfr3fpYtJasYuYY/sD6/AFF7Y/f</latexit><latexit sha1_base64="cBSk5GreTI2NkrgG26TkeP6dbEE=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBahgpRECnoRil48VjBtoQ1hs900SzebsLsRSujf8OJBEa/+GW/+G7dtDtr6YODx3gwz84KUM6Vt+9sqra1vbG6Vtys7u3v7B9XDo45KMkmoSxKeyF6AFeVMUFczzWkvlRTHAafdYHw387tPVCqWiEc9SakX45FgISNYG2lwg+qR71ygyG+e+9Wa3bDnQKvEKUgNCrT96tdgmJAspkITjpXqO3aqvRxLzQin08ogUzTFZIxHtG+owDFVXj6/eYrOjDJEYSJNCY3m6u+JHMdKTeLAdMZYR2rZm4n/ef1Mh9dezkSaaSrIYlGYcaQTNAsADZmkRPOJIZhIZm5FJMISE21iqpgQnOWXV0nnsuHYDeehWWvdFnGU4QROoQ4OXEEL7qENLhBI4Rle4c3KrBfr3fpYtJasYuYY/sD6/AFF7Y/f</latexit><latexit sha1_base64="cBSk5GreTI2NkrgG26TkeP6dbEE=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBahgpRECnoRil48VjBtoQ1hs900SzebsLsRSujf8OJBEa/+GW/+G7dtDtr6YODx3gwz84KUM6Vt+9sqra1vbG6Vtys7u3v7B9XDo45KMkmoSxKeyF6AFeVMUFczzWkvlRTHAafdYHw387tPVCqWiEc9SakX45FgISNYG2lwg+qR71ygyG+e+9Wa3bDnQKvEKUgNCrT96tdgmJAspkITjpXqO3aqvRxLzQin08ogUzTFZIxHtG+owDFVXj6/eYrOjDJEYSJNCY3m6u+JHMdKTeLAdMZYR2rZm4n/ef1Mh9dezkSaaSrIYlGYcaQTNAsADZmkRPOJIZhIZm5FJMISE21iqpgQnOWXV0nnsuHYDeehWWvdFnGU4QROoQ4OXEEL7qENLhBI4Rle4c3KrBfr3fpYtJasYuYY/sD6/AFF7Y/f</latexit>

||x0
1 � h1 � h4||2 = 2

||x0
1 � h1 � h7||2 = 2

||x0
1 � h4 � h7||2 = 3

<latexit sha1_base64="j/OsAPkGALM3TqsV6kwtAHCEbos=">AAACPXicbZA7T8MwFIUdnqW8AowsFhWChSoplcqCVMHCWKS+pCZEjuu0Vp2HbAdRNf1jLPwHNjYWBhBiZcVNM9DHlWwdne9e2fe4EaNCGsabtrK6tr6xmdvKb+/s7u3rB4dNEcYckwYOWcjbLhKE0YA0JJWMtCNOkO8y0nIHtxPeeiRc0DCoy2FEbB/1AupRjKSyHL2eJE+OeQYvYN8x07ucJA8leA1LlpVfgJXlsDwDLx29YBSNtOCiMDNRAFnVHP3V6oY49kkgMUNCdEwjkvYIcUkxI+O8FQsSITxAPdJRMkA+EfYo3X4MT5XThV7I1QkkTN3/EyPkCzH0XdXpI9kX82xiLmOdWHpX9ogGUSxJgKcPeTGDMoSTKGGXcoIlGyqBMKfqrxD3EUdYqsDzKgRzfuVF0SwVTaNo3pcL1Zssjhw4BifgHJigAqrgDtRAA2DwDN7BJ/jSXrQP7Vv7mbauaNnMEZgp7fcPhwmnAg==</latexit><latexit sha1_base64="j/OsAPkGALM3TqsV6kwtAHCEbos=">AAACPXicbZA7T8MwFIUdnqW8AowsFhWChSoplcqCVMHCWKS+pCZEjuu0Vp2HbAdRNf1jLPwHNjYWBhBiZcVNM9DHlWwdne9e2fe4EaNCGsabtrK6tr6xmdvKb+/s7u3rB4dNEcYckwYOWcjbLhKE0YA0JJWMtCNOkO8y0nIHtxPeeiRc0DCoy2FEbB/1AupRjKSyHL2eJE+OeQYvYN8x07ucJA8leA1LlpVfgJXlsDwDLx29YBSNtOCiMDNRAFnVHP3V6oY49kkgMUNCdEwjkvYIcUkxI+O8FQsSITxAPdJRMkA+EfYo3X4MT5XThV7I1QkkTN3/EyPkCzH0XdXpI9kX82xiLmOdWHpX9ogGUSxJgKcPeTGDMoSTKGGXcoIlGyqBMKfqrxD3EUdYqsDzKgRzfuVF0SwVTaNo3pcL1Zssjhw4BifgHJigAqrgDtRAA2DwDN7BJ/jSXrQP7Vv7mbauaNnMEZgp7fcPhwmnAg==</latexit><latexit sha1_base64="j/OsAPkGALM3TqsV6kwtAHCEbos=">AAACPXicbZA7T8MwFIUdnqW8AowsFhWChSoplcqCVMHCWKS+pCZEjuu0Vp2HbAdRNf1jLPwHNjYWBhBiZcVNM9DHlWwdne9e2fe4EaNCGsabtrK6tr6xmdvKb+/s7u3rB4dNEcYckwYOWcjbLhKE0YA0JJWMtCNOkO8y0nIHtxPeeiRc0DCoy2FEbB/1AupRjKSyHL2eJE+OeQYvYN8x07ucJA8leA1LlpVfgJXlsDwDLx29YBSNtOCiMDNRAFnVHP3V6oY49kkgMUNCdEwjkvYIcUkxI+O8FQsSITxAPdJRMkA+EfYo3X4MT5XThV7I1QkkTN3/EyPkCzH0XdXpI9kX82xiLmOdWHpX9ogGUSxJgKcPeTGDMoSTKGGXcoIlGyqBMKfqrxD3EUdYqsDzKgRzfuVF0SwVTaNo3pcL1Zssjhw4BifgHJigAqrgDtRAA2DwDN7BJ/jSXrQP7Vv7mbauaNnMEZgp7fcPhwmnAg==</latexit><latexit sha1_base64="j/OsAPkGALM3TqsV6kwtAHCEbos=">AAACPXicbZA7T8MwFIUdnqW8AowsFhWChSoplcqCVMHCWKS+pCZEjuu0Vp2HbAdRNf1jLPwHNjYWBhBiZcVNM9DHlWwdne9e2fe4EaNCGsabtrK6tr6xmdvKb+/s7u3rB4dNEcYckwYOWcjbLhKE0YA0JJWMtCNOkO8y0nIHtxPeeiRc0DCoy2FEbB/1AupRjKSyHL2eJE+OeQYvYN8x07ucJA8leA1LlpVfgJXlsDwDLx29YBSNtOCiMDNRAFnVHP3V6oY49kkgMUNCdEwjkvYIcUkxI+O8FQsSITxAPdJRMkA+EfYo3X4MT5XThV7I1QkkTN3/EyPkCzH0XdXpI9kX82xiLmOdWHpX9ogGUSxJgKcPeTGDMoSTKGGXcoIlGyqBMKfqrxD3EUdYqsDzKgRzfuVF0SwVTaNo3pcL1Zssjhw4BifgHJigAqrgDtRAA2DwDN7BJ/jSXrQP7Vv7mbauaNnMEZgp7fcPhwmnAg==</latexit>

||x1 � h1 � h4||2 = 0

||x1 � h1 � h7||2 = 1
<latexit sha1_base64="nUZMhjEaDoCqtEOLLQkKktNhKS4=">AAACH3icbVDLSsNAFJ34rPEVdelmsAhuLEkp1o1QdOOygn1AE8NkOmmHTiZhZiKWpH/ixl9x40IRcde/MWmz0NYD93I4515m7vEiRqUyzam2srq2vrFZ2tK3d3b39o2Dw7YMY4FJC4csFF0PScIoJy1FFSPdSBAUeIx0vNFN7nceiZA05PdqHBEnQANOfYqRyiTXuEjTJ9eC53BY9FqaPlThFTRtW1/06oVn6a5RNivmDHCZWAUpgwJN1/i2+yGOA8IVZkjKnmVGykmQUBQzMtHtWJII4REakF5GOQqIdJLZfRN4mil96IciK67gTP29kaBAynHgZZMBUkO56OXif14vVv6lk1AexYpwPH/IjxlUIczDgn0qCFZsnBGEBc3+CvEQCYRVFmkegrV48jJpVyuWWbHuauXGdRFHCRyDE3AGLFAHDXALmqAFMHgGr+AdfGgv2pv2qX3NR1e0YucI/IE2/QFzVZ2b</latexit><latexit sha1_base64="nUZMhjEaDoCqtEOLLQkKktNhKS4=">AAACH3icbVDLSsNAFJ34rPEVdelmsAhuLEkp1o1QdOOygn1AE8NkOmmHTiZhZiKWpH/ixl9x40IRcde/MWmz0NYD93I4515m7vEiRqUyzam2srq2vrFZ2tK3d3b39o2Dw7YMY4FJC4csFF0PScIoJy1FFSPdSBAUeIx0vNFN7nceiZA05PdqHBEnQANOfYqRyiTXuEjTJ9eC53BY9FqaPlThFTRtW1/06oVn6a5RNivmDHCZWAUpgwJN1/i2+yGOA8IVZkjKnmVGykmQUBQzMtHtWJII4REakF5GOQqIdJLZfRN4mil96IciK67gTP29kaBAynHgZZMBUkO56OXif14vVv6lk1AexYpwPH/IjxlUIczDgn0qCFZsnBGEBc3+CvEQCYRVFmkegrV48jJpVyuWWbHuauXGdRFHCRyDE3AGLFAHDXALmqAFMHgGr+AdfGgv2pv2qX3NR1e0YucI/IE2/QFzVZ2b</latexit><latexit sha1_base64="nUZMhjEaDoCqtEOLLQkKktNhKS4=">AAACH3icbVDLSsNAFJ34rPEVdelmsAhuLEkp1o1QdOOygn1AE8NkOmmHTiZhZiKWpH/ixl9x40IRcde/MWmz0NYD93I4515m7vEiRqUyzam2srq2vrFZ2tK3d3b39o2Dw7YMY4FJC4csFF0PScIoJy1FFSPdSBAUeIx0vNFN7nceiZA05PdqHBEnQANOfYqRyiTXuEjTJ9eC53BY9FqaPlThFTRtW1/06oVn6a5RNivmDHCZWAUpgwJN1/i2+yGOA8IVZkjKnmVGykmQUBQzMtHtWJII4REakF5GOQqIdJLZfRN4mil96IciK67gTP29kaBAynHgZZMBUkO56OXif14vVv6lk1AexYpwPH/IjxlUIczDgn0qCFZsnBGEBc3+CvEQCYRVFmkegrV48jJpVyuWWbHuauXGdRFHCRyDE3AGLFAHDXALmqAFMHgGr+AdfGgv2pv2qX3NR1e0YucI/IE2/QFzVZ2b</latexit><latexit sha1_base64="nUZMhjEaDoCqtEOLLQkKktNhKS4=">AAACH3icbVDLSsNAFJ34rPEVdelmsAhuLEkp1o1QdOOygn1AE8NkOmmHTiZhZiKWpH/ixl9x40IRcde/MWmz0NYD93I4515m7vEiRqUyzam2srq2vrFZ2tK3d3b39o2Dw7YMY4FJC4csFF0PScIoJy1FFSPdSBAUeIx0vNFN7nceiZA05PdqHBEnQANOfYqRyiTXuEjTJ9eC53BY9FqaPlThFTRtW1/06oVn6a5RNivmDHCZWAUpgwJN1/i2+yGOA8IVZkjKnmVGykmQUBQzMtHtWJII4REakF5GOQqIdJLZfRN4mil96IciK67gTP29kaBAynHgZZMBUkO56OXif14vVv6lk1AexYpwPH/IjxlUIczDgn0qCFZsnBGEBc3+CvEQCYRVFmkegrV48jJpVyuWWbHuauXGdRFHCRyDE3AGLFAHDXALmqAFMHgGr+AdfGgv2pv2qX3NR1e0YucI/IE2/QFzVZ2b</latexit>

h1 = h2 = h3

h4 = h5 = h6
<latexit sha1_base64="a0is9jLQlHMFF+lCk6M0tySP7+4=">AAACCnicbVC7TsMwFHXKq5RXgJHFUCExVUkpjwWpgoWxSPQhNVHkuE5j1XEi20Gqos4s/AoLAwix8gVs/A1umgFajuSro3Pu1fU9fsKoVJb1bZSWlldW18rrlY3Nre0dc3evI+NUYNLGMYtFz0eSMMpJW1HFSC8RBEU+I11/dDP1uw9ESBrzezVOiBuhIacBxUhpyTMPQ8+GVzD06nk9dZxK6DVyfpbXc8+sWjUrB1wkdkGqoEDLM7+cQYzTiHCFGZKyb1uJcjMkFMWMTCpOKkmC8AgNSV9TjiIi3Sw/ZQKPtTKAQSz04wrm6u+JDEVSjiNfd0ZIhXLem4r/ef1UBZduRnmSKsLxbFGQMqhiOM0FDqggWLGxJggLqv8KcYgEwkqnV9Eh2PMnL5JOvWZbNfuuUW1eF3GUwQE4AifABhegCW5BC7QBBo/gGbyCN+PJeDHejY9Za8koZvbBHxifP9fyloo=</latexit><latexit sha1_base64="a0is9jLQlHMFF+lCk6M0tySP7+4=">AAACCnicbVC7TsMwFHXKq5RXgJHFUCExVUkpjwWpgoWxSPQhNVHkuE5j1XEi20Gqos4s/AoLAwix8gVs/A1umgFajuSro3Pu1fU9fsKoVJb1bZSWlldW18rrlY3Nre0dc3evI+NUYNLGMYtFz0eSMMpJW1HFSC8RBEU+I11/dDP1uw9ESBrzezVOiBuhIacBxUhpyTMPQ8+GVzD06nk9dZxK6DVyfpbXc8+sWjUrB1wkdkGqoEDLM7+cQYzTiHCFGZKyb1uJcjMkFMWMTCpOKkmC8AgNSV9TjiIi3Sw/ZQKPtTKAQSz04wrm6u+JDEVSjiNfd0ZIhXLem4r/ef1UBZduRnmSKsLxbFGQMqhiOM0FDqggWLGxJggLqv8KcYgEwkqnV9Eh2PMnL5JOvWZbNfuuUW1eF3GUwQE4AifABhegCW5BC7QBBo/gGbyCN+PJeDHejY9Za8koZvbBHxifP9fyloo=</latexit><latexit sha1_base64="a0is9jLQlHMFF+lCk6M0tySP7+4=">AAACCnicbVC7TsMwFHXKq5RXgJHFUCExVUkpjwWpgoWxSPQhNVHkuE5j1XEi20Gqos4s/AoLAwix8gVs/A1umgFajuSro3Pu1fU9fsKoVJb1bZSWlldW18rrlY3Nre0dc3evI+NUYNLGMYtFz0eSMMpJW1HFSC8RBEU+I11/dDP1uw9ESBrzezVOiBuhIacBxUhpyTMPQ8+GVzD06nk9dZxK6DVyfpbXc8+sWjUrB1wkdkGqoEDLM7+cQYzTiHCFGZKyb1uJcjMkFMWMTCpOKkmC8AgNSV9TjiIi3Sw/ZQKPtTKAQSz04wrm6u+JDEVSjiNfd0ZIhXLem4r/ef1UBZduRnmSKsLxbFGQMqhiOM0FDqggWLGxJggLqv8KcYgEwkqnV9Eh2PMnL5JOvWZbNfuuUW1eF3GUwQE4AifABhegCW5BC7QBBo/gGbyCN+PJeDHejY9Za8koZvbBHxifP9fyloo=</latexit><latexit sha1_base64="a0is9jLQlHMFF+lCk6M0tySP7+4=">AAACCnicbVC7TsMwFHXKq5RXgJHFUCExVUkpjwWpgoWxSPQhNVHkuE5j1XEi20Gqos4s/AoLAwix8gVs/A1umgFajuSro3Pu1fU9fsKoVJb1bZSWlldW18rrlY3Nre0dc3evI+NUYNLGMYtFz0eSMMpJW1HFSC8RBEU+I11/dDP1uw9ESBrzezVOiBuhIacBxUhpyTMPQ8+GVzD06nk9dZxK6DVyfpbXc8+sWjUrB1wkdkGqoEDLM7+cQYzTiHCFGZKyb1uJcjMkFMWMTCpOKkmC8AgNSV9TjiIi3Sw/ZQKPtTKAQSz04wrm6u+JDEVSjiNfd0ZIhXLem4r/ef1UBZduRnmSKsLxbFGQMqhiOM0FDqggWLGxJggLqv8KcYgEwkqnV9Eh2PMnL5JOvWZbNfuuUW1eF3GUwQE4AifABhegCW5BC7QBBo/gGbyCN+PJeDHejY9Za8koZvbBHxifP9fyloo=</latexit>

, 

6. Form  
Candidate 

haplotype pairs 

(h1, h4), (h1, h5), (h1, h6)

(h2, h4), (h2, h5), (h2, h6)

(h3, h4), (h3, h5), (h3, h6)
<latexit sha1_base64="iMberCGGWCoDg6PLs9SvFxXueaQ=">AAACVXicbZFba8IwGIbTzjnXHXTb5W7CZKAg0qo7XMp2s0sH8wC2lDRGDaZpSdKBFP+kN2P/ZDeDxcOg030QePN+z0eSN0HMqFS2/WmYB7nD/FHh2Do5PTsvli4uezJKBCZdHLFIDAIkCaOcdBVVjAxiQVAYMNIPZs+rfv+dCEkj/qbmMfFCNOF0TDFS2vJLrDL1nRqc+q1qDf7qu4y+r7qupTeNDNTIQI0s1MxAzQzU3EB+qWzX7XXBfeFsRRlsq+OXlu4owklIuMIMSTl07Fh5KRKKYkYWlptIEiM8QxMy1JKjkEgvXaeygLfaGcFxJPTiCq7d7ESKQinnYaDJEKmp3O2tzP96w0SNH72U8jhRhOPNQeOEQRXBVcRwRAXBis21QFhQfVeIp0ggrPRHWDoEZ/fJ+6LXqDt23XltldtP2zgK4BrcgApwwANogxfQAV2AwRJ8GYZhGh/Gt5kz8xvUNLYzV+BPmcUfTe6mVg==</latexit><latexit sha1_base64="iMberCGGWCoDg6PLs9SvFxXueaQ=">AAACVXicbZFba8IwGIbTzjnXHXTb5W7CZKAg0qo7XMp2s0sH8wC2lDRGDaZpSdKBFP+kN2P/ZDeDxcOg030QePN+z0eSN0HMqFS2/WmYB7nD/FHh2Do5PTsvli4uezJKBCZdHLFIDAIkCaOcdBVVjAxiQVAYMNIPZs+rfv+dCEkj/qbmMfFCNOF0TDFS2vJLrDL1nRqc+q1qDf7qu4y+r7qupTeNDNTIQI0s1MxAzQzU3EB+qWzX7XXBfeFsRRlsq+OXlu4owklIuMIMSTl07Fh5KRKKYkYWlptIEiM8QxMy1JKjkEgvXaeygLfaGcFxJPTiCq7d7ESKQinnYaDJEKmp3O2tzP96w0SNH72U8jhRhOPNQeOEQRXBVcRwRAXBis21QFhQfVeIp0ggrPRHWDoEZ/fJ+6LXqDt23XltldtP2zgK4BrcgApwwANogxfQAV2AwRJ8GYZhGh/Gt5kz8xvUNLYzV+BPmcUfTe6mVg==</latexit><latexit sha1_base64="iMberCGGWCoDg6PLs9SvFxXueaQ=">AAACVXicbZFba8IwGIbTzjnXHXTb5W7CZKAg0qo7XMp2s0sH8wC2lDRGDaZpSdKBFP+kN2P/ZDeDxcOg030QePN+z0eSN0HMqFS2/WmYB7nD/FHh2Do5PTsvli4uezJKBCZdHLFIDAIkCaOcdBVVjAxiQVAYMNIPZs+rfv+dCEkj/qbmMfFCNOF0TDFS2vJLrDL1nRqc+q1qDf7qu4y+r7qupTeNDNTIQI0s1MxAzQzU3EB+qWzX7XXBfeFsRRlsq+OXlu4owklIuMIMSTl07Fh5KRKKYkYWlptIEiM8QxMy1JKjkEgvXaeygLfaGcFxJPTiCq7d7ESKQinnYaDJEKmp3O2tzP96w0SNH72U8jhRhOPNQeOEQRXBVcRwRAXBis21QFhQfVeIp0ggrPRHWDoEZ/fJ+6LXqDt23XltldtP2zgK4BrcgApwwANogxfQAV2AwRJ8GYZhGh/Gt5kz8xvUNLYzV+BPmcUfTe6mVg==</latexit><latexit sha1_base64="iMberCGGWCoDg6PLs9SvFxXueaQ=">AAACVXicbZFba8IwGIbTzjnXHXTb5W7CZKAg0qo7XMp2s0sH8wC2lDRGDaZpSdKBFP+kN2P/ZDeDxcOg030QePN+z0eSN0HMqFS2/WmYB7nD/FHh2Do5PTsvli4uezJKBCZdHLFIDAIkCaOcdBVVjAxiQVAYMNIPZs+rfv+dCEkj/qbmMfFCNOF0TDFS2vJLrDL1nRqc+q1qDf7qu4y+r7qupTeNDNTIQI0s1MxAzQzU3EB+qWzX7XXBfeFsRRlsq+OXlu4owklIuMIMSTl07Fh5KRKKYkYWlptIEiM8QxMy1JKjkEgvXaeygLfaGcFxJPTiCq7d7ESKQinnYaDJEKmp3O2tzP96w0SNH72U8jhRhOPNQeOEQRXBVcRwRAXBis21QFhQfVeIp0ggrPRHWDoEZ/fJ+6LXqDt23XltldtP2zgK4BrcgApwwANogxfQAV2AwRJ8GYZhGh/Gt5kz8xvUNLYzV+BPmcUfTe6mVg==</latexit>


