C W S ar he es it et fi nl no hr ru | average
MoNO 76.3 80.2 | 83.7 833|704 70.8 | 773 80.8 | 76.8 82.3 78.2

v ID|763 803|842 845|721 725|788 814|776 828 79.1
v V/ |764 804|841 844|719 720|787 815|780 828 79.0
ID ID| 762 80.1|842 848|718 724|786 81.6| 774 829 79.0
ID v | 764 804|842 843|722 723|783 816|774 828 79.0
X ID| 765 806 |84.1 843 |71.8 720|785 8L5 | 777 829 79.0
ID v [762 798 | 844 847|724 715|792 816|769 828 78.9

v | 763 802|840 844|728 717|786 821|772 823 | 789
76.6 803 | 84.0 83.7 | 715 729|783 815|774 828| 789
ID| 763 799 | 84.1 844|721 713|796 814|771 825| 789
ID | 762 80.1|843 845|725 71.8|78.7 81.1|767 82.6| 788
76.6 803 | 84.1 843 |71.8 717|783 815|772 85| 788
762 79.9 | 84.1 843|719 720|785 817|772 823 | 78.8
76.6 803 | 84.0 842|712 72.1|780 81.6|773 82.6| 78.8
76.1 80.1 | 84.0 84.1 [ 72.1 72.0 | 782 81.8 | 768 82.6| 78.8
76.5 80.0 | 84.0 844|719 717|785 817|767 823 | 788
76.6 80.1 | 84.0 84.6 | 72.1 71.0 | 783 81.0 | 769 82.8| 78.7
76.1 80.1 | 84.1 84.6 721 712|780 814|770 827 | 787
764 803 | 843 84.0 | 723 71.0 | 783 813|770 823 | 787
762 80.1 | 840 842|721 714|787 81.1|77.0 825 | 787
76.6 80.1 | 84.1 843|717 716|776 81.0|77.0 82.6| 787
762 799 | 83.8 845|724 703 |78.1 81.0|772 826 | 78.6
763 79.9 | 83.9 844|724 713|774 807|769 825| 786
76.0 80.0 | 83.8 843|717 709 | 783 81.0 | 769 825| 785
76.1 79.7 | 83.8 845|719 704|778 81.1|765 823 | 784
76.0 793 | 84.1 844|715 713|777 806|767 82.5| 784

76.1 799 | 839 844|711 706 |77.8 809 |77.0 82.0| 784
75.9 795|841 844|721 705|774 80.6|77.0 822 | 784

SRNND X XAKNT KA *XTONT*T S>> > X

DA KNAANACAXT AR X %XxX*x5 5% X%
XX XX GXAXEAXLKGTT AxTx

1D

Table 5: Performance (LAS; in %) across select sharing strategies ranked by average performance. MONO is our single-task
baseline; W refers to sharing the word parameters, C refers to sharing the character parameters, S refers to sharing the MLP
parameters. v refers to hard sharing, ID refers to soft sharing, using an embedding of the language ID and X refers to not
sharing.



C W S he no fi hr ru es it et nl ar | average
MONO 80.2 80.8 | 70.8 76.8 | 823 837833 704|773 763 | 782
X X 803 815|719 776|827 840|838 725|787 764 | 789
X X X |80.3 817|719 777|825 840|842 718|785 765| 789
X ID ID | 803 81.1 |72.1 77.7|827 842|842 724|779 760 | 789
X X ID|797 815|722 77.1|827 838|840 723|786 765| 788
ID X ID|80.3 816|718 775|826 841|838 718|783 762 | 788
ID X X | 8.0 816|715 772|827 839|840 71.1]|790 764 | 787
v X ID|803 815|715 775|827 837|839 716|779 767 | 787
ID X | 804 814|716 773|826 839|841 719|777 764 | 787
X v ID| 805 812|722 770|825 840|838 715|783 76.1 | 787
X ID v |80.6 81.1 |719 77.1|827 842|840 719|771 762 | 787
v X 803 81.1|713 770|826 840|842 718|778 763 | 78.6
X v v/ |80.6 81.1|71.6 768|825 837|839 714|781 763 | 786
v X X | 80.1 809|714 768|829 839|843 709|780 765| 786
X ID X [ 803 813|712 774|819 842|839 707|776 758 | 784
X v x| 796 809|719 769|822 837|838 709|770 764 | 783
ID v 1ID|80.3 810|705 765|823 837|836 714|778 76.1| 783
ID v Vv |80.1 808|704 77.0|822 838|838 710|776 762 | 783
v v v/ |80.5 809|698 766|823 837|840 706|774 762 | 782
v ID ID|803 807|702 761|821 838|838 708|776 762 | 782
v v ID|798 809|710 762|821 837|836 709|773 760 | 782
ID ID v [80.0 808|698 762|822 838|843 707|772 762 | 78.1
ID ID ID|79.8 805|701 76.6| 821 839|838 706|772 763 | 78.
v ID v |803 81.1 |702 76.1|822 841|837 703|769 760 | 78.1
v v/ X |84 803|701 766|820 837|832 693|767 762 | 778
v ID X |796 806|694 767|817 838|834 692|776 762 | 778
ID Vv X |796 801|699 766 |81.8 835|829 692|776 763| 71.7
ID ID X |798 806|692 767|814 838|832 694|766 760 | 77.7

Table 6: Unrelated language pairs. Performance (LAS; in %) across select sharing strategies ranked by average performance.
MONO is our single-task baseline; W refers to sharing the word parameters, C refers to sharing the character parameters, S
refers to sharing the MLP parameters. v refers to hard sharing, ID refers to soft sharing, using an embedding of the language
ID and X refers to not sharing.



