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2.1 Problem Statement
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i∈Γ(j) xijsi ≥ dj demand constraints
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3 Solution Overview and System Architecture
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3.1 System Architecture
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Figure 2: XÚe�ã

¤k�2wÝ�ÑÖì3éÄ�\1©��Y§¿ò�YÖ\S�¥"3�?n�§�k��^r

�¯�§ §¬k�é^r©��Y§,��â©��YÀJ��2wÐ«§Ï�3�Ü©Ñ´ÛÜO

4



��§¤±´ØI�2wÝ�ÑÖì*dÏ&�§ 
��ØI�ÑÖì�o�ÛG�§$�ØI��

o�Å�Ð«gê"

3ã¥§�k��lAd Server�Booked Contract Demand��"Ì�§ù���Ü��I¦þ¬

�â®²Ð«�þ?1?U§ Ï�3ýÿ��U¬kØ§¤±Alloction Plan Generator¬½Ï­�§

�â�{�I¦Ð«þ2gO���#�©��Y§ ux�Ad Server"

4 Rate-Based Algorithms

4.1 HWM Algorithm
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4.2 Robustness to Forecast Errors
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Table 1: d�ØÇÚå�ÑÖÇO�
U ýÿ6þ �{Ð«þ ÑÖÇ ¢SÐ«þ
1 5M 2.5M 0.50 0.4M
2 4M 2.1M 0.525 0.42M
3 3M 1.68M 0.56 0.45M
4 2M 1.23M 0.62 0.49M
5 1M 0.74M 0.74 0.59M
6 0.15M
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�Ü�´��¤�§ 3r > 0��¹e§undervery´����§�>.� r+r2

k1−r§3r < 0��¹e§
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y²µ31iÓ§`zì¬©�1/(k − r + 1)°6þ§Ù¥k(1-r)°¬Ð«Ü�2w§¤±2wÌ�

I¦þ¬~�'~�1− 1−r
k−i+1§ @o3���Ó§under-delivery�6þ'~�µ

k∏
i=1

(1− 1− r
k − i+ 1

) =

k∏
i=1

(
k − i+ r

k − i+ 1
) =

r

k

k−1∏
k=1

(1− r

i
)

5¿§�r > 0�§ù��´��£=¿�Xunder-delivery¤§�r < 0�§ù��´K�£=¿�

Xover-delivery¤§ Äk§�Är > 0��¹§·�|^
∑k−1

i=2
1
r ≤ ln(k − 1) < ln k¯¢"·�kµ

r

k

∏
i=1

k − 1(1 +
r

i
) ≤ r(1 + r)

k
exp(

∑
i=2

k − 1
r

i
) ≤ r + r2

k
exp(r ln k) =

r + r2

k1−r

y3r < 0��¹§·�|^úª
∑k−1

i=1
1
r > ln k§y3§·�|^

∑k−1
i=1

1
r ≥ ln k¯¢§·�kµ

|r|
k

∏
i=1

k − 1(1 +
r

i
) ≤ |r|

k
exp(

∑
i=1

k − 1
r

i
) ≤ |r|

k
exp(r ln k) =

|r|
k1−r

¤±§=¦3�ØÇ��2X��¹§§��O�Ñ�ÑÖÇ�k�(��0.5§�´§Ø¬�

�50%�under-deliveryþ§XJ3���(Ï��Ü�¥§ z2��­#`z£O�¤�gÑÖÇ§

·�k84g?�§�ª�under-deliveryþ�k8.2%§�q�§XJýÿ6þ�0.5X§ ÑÖÇ��(�

�2�§@o�Ø¬k100%�over-delivery§
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4.3 Feedback-Based Correction
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Ïfβ−"

8


