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Supplementary Information

A Proof of Egs. (15) and (16)

The proof of Egs. (15) is as follows:
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The proof of Egs. (16) is as follows:
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For more detail, see.?



B Supplementary Figures

In this section, we provide supplementary figures mentioned in the main text.

Figure 1: ibm_montreal qubits configurations. We used qubits colored in black for QASVM
with toy data set
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Figure 2: Noise robustness simulation result on depolarizing error. f, , amplitude represents
amplitude of sine-fitted function of measured decision values. p is depolarizing error rate of
single-qubit gate. We set the error rate of two-qubit gates 10 times higher than that of single-

qubit gates.
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Figure 3: Example quantum feature map from Ref.?
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Figure 4: 19 sample PQC architecture provided in Ref. 4. Each circuit has 4 qubits and 2

layers.
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Figure 7: Decision value error on iris data
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Figure 6: Training results on iris data set (M = 128)
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#5 and #6 has L x log(M)? parameters.

set. Expr refers to expressibility of PQCs.* Circuit
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Figure 8: Blocking technique for SPSA. Training loss converges faster when blocking is used.
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Figure 9: Sublinear growth of number of parameters independent of PQC architecture.
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