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1. Appendix
1.1. Additional Results

Ablation on UPT As mentioned in the main text, due
to the recency, [2] does not release their model details or
code. We therefore implement our own variant that simply
concatenates the CoOp prompt vectors Uy and VPT-deep
prompt vector Uy together as U, we set the context length of
Ur and Uy the same as 4 unless specify. We use a one-layer
one-head Transformer block 8 whose hidden dimension is
cut to be 128. Before and after feeding U to 6, a linear
layer is employed to match the dimensionality. We ablate
the design choice on number of heads, number of layer, and
dimensionality, respectively in Figure 1. The size of the
each point stands for the relative additional parameter size
included in this setting.

1.2. Task Group Information

We provide detailed task group information here. We
follow Table 1 for multitask adaptation where group of 1
task means using “Target task” column only, group of 2
tasks means target task with task 1, and group of 3 tasks
means target tasks, task 1, with task 2.

1.3. CIFAR-10 for Cross-task Generation

As stated in main text Table 1, we include CIFAR-10
result for cross-task generation in Table 2.

1.4. Standard Deviation

Since all experiments are in the few-shot setting, we pro-
vide standard deviation for few-shot ELEVATER experi-
ments in Table 3.

1.5. Theoretical Explanation

We here theoretically justify our proposed task grouping
in the context of prompt multitask adaptation. In our method,
we group task ¢ € T with task j € T'if P;, the task 7 specific
prompt, performs better on task j than other tasks in T". For
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simplicity, we do not consider over-fitting and other edge
cases, then task ¢ has the largest positive effect of the gradient
update on the given task j. To measure the effect of gradient
update, we calculate the ratio of the loss after and before we
plug in P;. Formally, we define an asymmetric measure for
calculating the affinity of task ¢ at a given time-step ¢ on task
j as:
thﬁ o Lj(Xt’ Pit)
T Li(x' PY)

where X! is an inference batch. P! represent task ¢ prompt
on time-step ¢. L; is the loss of task j. Finally, we average
across all steps:

L
Zisj = T ZZz‘:j

t=1

The proposed metric is similar to inter-task affinity in [1].
In Section 4.3, [1] theoretically prove that if task b induces
higher affinity than task ¢ on task a, training {a, b} together
result in a lower loss on task a than training {a,c}. By
plugging Z;_,, and Z._,, in the proof, Lemma 1 generalizes
to our case and thus lead to the same conclusion.
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Figure 1. Ablation on the hyper-parameter of UPT. Note that the size of each point stands for the relative additional parameter size.



Table 1. Task group for CoOp, VPT, and UPT.

Model Target task Task 1 Task 2
Caltech101 DTD CIFAR10
CIFARI10 VOC 2007 Resisc-45
CIFAR100 Caltech101 CIFARI10
Country-211 Caltech101 Resisc-45
DTD Caltech101 MNIST
EuroSat Resisc-45 CIFAR100
FER 2013 CIFAR100 MNIST
FGVCAircraft Caltech101 DTD
Flowers102 CIFAR10 Caltech101
CoOp Food101 Caltech101 DTD
GTSRB MNIST CIFAR100
Hateful Memes VOC 2007 Caltech101
KITTI Distance | StanfordCars OxfordPets
MNIST DTD Resisc-45
OxfordPets Caltech101 CIFAR10
Patch-Camelyon CIFAR100 Caltech101
Rendered-SST2 | FGVCAircraft Hateful Memes
Resisc-45 Caltech101 CIFARI10
StanfordCars Caltech101 MNIST
VOC 2007 CIFAR100 Caltech101
Caltech101 CIFAR100 CIFARI10
CIFAR10 CIFAR100 Caltech101
CIFAR100 CIFARI10 Caltech101
Country-211 EuroSat Food101
DTD CIFARI10 Rendered-SST2
EuroSat Resisc-45 FER 2013
FER 2013 OxfordPets MNIST
FGVCAircraft EuroSat CIFAR10
Flowers102 CIFAR100 EuroSat
VPT Food101 CIFARI10 EuroSat
GTSRB MNIST CIFAR100
Hateful Memes FER 2013 OxfordPets
KITTI Distance VOC 2007 Flowers102
MNIST Resisc-45 GTSRB
OxfordPets CIFAR10 Rendered-SST2
Patch-Camelyon CIFARI10 Food101
Rendered-SST2 Resisc-45 Patch-Camelyon
Resisc-45 EuroSat CIFAR10
StanfordCars CIFAR10 EuroSat
VOC 2007 CIFAR100 CIFAR10
Caltech101 CIFARI10 CIFAR100
CIFARI10 CIFAR100 Caltech101
CIFAR100 Caltech101 EuroSat
Country-211 Caltech101 CIFAR100
DTD CIFAR10 Caltech101
EuroSat Resisc-45 CIFAR100
FER 2013 MNIST DTD
FGVCAircraft CIFAR100 CIFAR10
Flowers102 Caltech101 CIFAR100
UPT Food101 Caltech101 CIFAR10
GTSRB MNIST CIFAR100
Hateful Memes Caltech101 CIFAR100
KITTI Distance Food101 Flowers102
MNIST CIFAR100 GTSRB
OxfordPets Caltech101 CIFAR100
Patch-Camelyon Food101 StanfordCars
Rendered-SST2 | Hateful Memes GTSRB
Resisc-45 CIFARI10 CIFAR100
StanfordCars Caltech101 CIFAR100
VOC 2007 CIFAR100 Caltech101




Table 2. Cross-task generation experiment additional result.

(a) CIFAR-10

# shots 1 5 20

CoOp 89.4511.6 83.6342.0 91.3840.6
CoCoOp 92,6141 5 8491416 91.8540.6
VPT 86.81i1A4 86.77i1,0 90.83i()‘7
UPT 88.44406 894741009 91334106
MCoOp 90.48+1.2 90.86+16 9292405
MCOCOOP 93.16:‘:0,6 96.26:&0,6 98.10:‘:0,4
MVPT 88.97+0.5 89.89+0.5 92.1340.3
MUPT 92.61+02 9152406 93.7240.4

Table 3. Few-shot ELEVATER experiment with standard deviation.

Target
8 S ) 8 g. « g §
B = > > > 5 S < 2 =
22 3 g E g A 2 ¥ S 2 E
s 5 3 = = 2 = g & 5 8 g
CcLIP! - - 88.9 90.8 68.2 22.8 44.8 54.7 48.5 24.3 88.7 43.5
CoOp - S 9144404 9130410 73.01102 22.8310.7 69.82109 80.19130 5446134 42.01106 9331103 8947101
VPT - S 9284104 9139107 7598109 21.11104 68.56111 8737137 5677106 42.124112 8922115 89.0441¢2
UPT - S 92584104 92.05111 76.61102 2337105 67.68+106 8898124 56.87119 4246110 89.594i05 89.64104
MCOOp - M 91.53i0_2 91.67i0_5 73-01i0.2 23-12i0.3 69.82i0_9 81.69i5_4 54.46i3_4 42-01i0.6 93-44i0.3 89.47i0_1
MVPT - M 92.84104 93.54104 76394103 2142101 68.56+11 89.15411 5677106 42.12415 89.22412 89.041¢2
MUPT - M 92584104 93.3840.6 76.61402 23.37106 67.68+06 8898404 5694115 4246410 89.59105 89.64. (.4
MCoOp M M 92.09+0.2 91.59+0.9 72.631+0.1 23.52102 70.41i04 8170417 5485117 4234112 93.61101 89.14105
MVPT M M 9346101 93.7210.4 77.38+10.1 20.79+0.1 69.43102 9223115 57.07116 4257106 88.80+16 87.7810.1
MUPT M M 92.19:08 93.75109 7539113 2345103 6599114 90.1710.3 56.06116 41.1910s 89.34105 89.38.10.1
A +0.62 +1.70 +1.40 +0.69 +0.59 +4.86 +0.30 +0.45 +0.30 +0.00
Target
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a < () o M = ©) A~ ~ ~ 175 >
cLipf - - 58.1 27.0 52.0 69.4 89.0 54.0 60.9 65.6 64.8 83.7
CoOp S 7387120 5240124 56.87160 9144129 90.69110 62.79+38 59.55149 83.8311.7 7952105 74.61l404
VPT - S 8534411 56.60+1.4 5354171 8988124 90.71104 60.30448 57.6614s 84.05103 7495108 78.881138
UPT - S 8272413 5687136 47.87+11.0 89.11403 9124106 6041110 59.03135 83324102 7640101 81.20471.4
MCOOP - M 74.38i0,3 58.40i1,1 56.87i6,0 91-44i2.9 90.69i1_0 64.91i3.4 61.63i2,1 84.03io_3 79-52i0.8 78.45i2_0
MVPT - M 8534111 58.20+1.0 5354471 89.88424 91.01404 66.53155 58.14122 84.05+103 74954108 80.69+10
MUPT - M 8272113 58.13125 5541166 8991103 91.24106 63.3619s 6134129 83.32102 7640101 81.20414
MCoOp M M 7274111 58.40+1.0 47.73439 90.21401 89.61+09 6892130 64.89127 8439105 7943106 79.55+16
MVPT M M 89.62109 55.53+1.7 62.07161 93.08+17 91.04103 69.69118 57.50+10 84.35102 74204106 8221105
MUPT M M 81.66427 59.00+1 0 5720457 9138415 90.3041.0 69.74140 6229154 8340404 76.66404 79.2941 38
A +4.28 +2.13 +8.53 +3.20 +0.00 +9.33 +5.34 +0.56 +0.00 +3.33




	. Appendix
	. Additional Results
	. Task Group Information
	. CIFAR-10 for Cross-task Generation
	. Standard Deviation
	. Theoretical Explanation


